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Abstract: A significant transformation is underway, driven by the rise of new companies that challenge traditional energy models and bring
forth innovative technologies and business strategies. These innovative companies are leading the way in advancing cleaner, more
sustainable energy systems. They concentrate on renewable energy generation, energy storage, smart grid technologies, and enhancing
energy efficiency. By decentralizing energy production and offering customer-focused solutions, these companies are reshaping the way
energy is produced, distributed, and consumed. This article explores how these new players are not only contributing to global sustainability
goals by reducing carbon emissions but also creating economic opportunities, such as job creation and attracting investment in the clean
energy sector. Despite the promising benefits, these firms face significant challenges, including regulatory hurdles, competition from
established players, and financial constraints. Overcoming these barriers will require coordinated efforts from policymakers, industry
leaders, and investors to create an environment conducive to innovation. Ultimately, the ongoing evolution of the energy sector presents an
opportunity to build a more resilient, efficient, and sustainable energy system for the future.
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1. Introduction

The global energy sector is at a critical juncture, shaped by the
increasing demand for energy [1], the growing urgency of
addressing climate change [2], and the need for technological
advancements [3] to ensure a sustainable and secure energy future.
Traditional energy models, which rely heavily on fossil fuels and
centralized power generation, are no longer sufficient to meet the
challenges of the 21st century. As the world shifts toward a low-
carbon economy, new technologies, business models, and players
are emerging to drive the transformation of the energy landscape.

In particular, new firms play an increasingly significant role in
this transformation. These firms are often characterized by their
innovative energy production, distribution, and consumption
approaches. By integrating cutting-edge technologies with agile
business strategies, these firms are disrupting established energy
systems [4], offering alternative solutions that are more sustainable,
efficient, and customer-centric. The term "businessification" refers
to this process, where energy becomes not just a utility but a
dynamic and evolving industry [5] driven by market forces and
entrepreneurship.

The businessification of energy is marked by several key trends:
the proliferation of renewable energy sources such as solar, wind,
and geothermal [6]; the rapid development of energy storage
technologies that enable the use of intermittent renewable resources
[7]; the rise of smart grids and advanced metering technologies that
optimize energy distribution and consumption [8]; and the growing
importance of energy efficiency solutions across industries and
households [9]. These trends are underpinned by a shift towards
decentralized energy systems, where energy is generated, managed,
and consumed more locally, giving consumers more control over
their energy usage.

Startups and new entrants are leading these technological
innovations and introducing new business models that challenge
traditional approaches. These include decentralized energy
generation and distribution [10], peer-to-peer energy trading [11],
subscription-based energy services, and performance-based energy
management solutions [12]. Through these business models, new
firms are creating new avenues for revenue generation and market
penetration while contributing to the decarbonization and
decentralization of energy systems.

However, the rise of these new firms is not without its
challenges. Regulatory frameworks, competition from established
energy giants, access to capital, and the need for large-scale
infrastructure investment all pose barriers to growth [13]. Despite
these challenges, the businessification of energy presents a unique
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opportunity to reimagine energy systems that are more sustainable,
equitable, and adaptable to the evolving demands of society.

This article explores the concept of the businessification of
energy, examining how new firms are reshaping the industry
through innovation, new business models, and the promotion of
sustainability. By analyzing the impact of these firms on economic
growth, energy security, and environmental goals, we aim to
provide a comprehensive understanding of the transformative forces
at play in the energy sector today.

2. Defining Businessification in Energy

The term "businessification" in the context of energy refers to
the process through which the energy sector evolves from a largely
regulated, monopolistic, and centralized system to a dynamic,
competitive, and market-driven industry. This shift is characterized
by the introduction of innovative business models and the
integration commercial strategies with advancements in energy
technology. Businessification represents a convergence of economic
principles with energy production, consumption, and management,
leading to more efficient, customer-oriented, and sustainable energy
systems [14].

At its core, businessification in energy is about blending
traditional energy functions with entrepreneurial and commercial
thinking to create new value propositions that benefit both the
consumer and the environment [15]. It involves rethinking how
energy is generated, distributed, and consumed and introducing new
revenue streams, pricing models, and service offerings that align
with market needs, technological trends, and global sustainability
goals. This shift is not only technological but also deeply rooted in
market-driven changes, consumer preferences, and environmental
imperatives.

2.1.
Models

Businessification in energy is primarily fueled by technological
innovation [16]. Advances in renewable energy technologies,
energy storage solutions, and innovative grid systems are pivotal to
this transformation. For example, solar and wind energy
technologies have become significantly more affordable and
efficient over the past decade, making them more accessible to a
broader market. Similarly, innovations in battery storage
technologies have enabled more reliable integration of intermittent
renewable resources, allowing energy to be stored when production
exceeds demand and dispatched when necessary.

Innovation in Technology and Business

In parallel, new business models have emerged that leveraged
these technological advancements. Traditional utility models, where
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consumers are passive recipients of energy, are giving way to
models that empower consumers to be active participants in energy
generation and consumption [17]. Platforms that allow consumers
to buy and sell energy directly from one another, bypassing
traditional utility companies. This enables individuals with excess
renewable energy (such as solar power) to sell it back to the grid or
directly to neighbors. Companies offering bundled services that
include energy generation, storage, and management allow
consumers to pay for services on a subscription basis rather than
purchasing energy directly. This model shifts energy from a
commodity to a service-oriented business, where value is derived
from convenience and customization. The rise of microgrids,
community energy projects, and small-scale distributed energy
resources (DERs) enable consumers to generate, store, and share
energy locally [18]. These systems challenge traditional, centralized
models of energy generation and distribution.

One of the defining aspects of businessification is the shift
toward customer-centric energy systems. In the traditional energy
model, consumers were largely passive users with limited
interaction with the energy supply system. However, the new
businessification of energy focuses on offering consumers greater
control, transparency, and choice.

Smart meters, home energy management systems, and apps
enable consumers to track and optimize their energy use in real time
[19]. These tools provide insights into energy consumption patterns,
enabling consumers to decide how and when to use energy.
Companies offering these services help consumers save on energy
costs and support energy conservation and sustainability goals by
encouraging more efficient energy usage.

Moreover, companies are beginning to offer personalized
services, including energy efficiency recommendations, carbon
footprint tracking, and tailored renewable energy solutions [20]. By
adopting customer-centric models, new firms in the energy sector
are aligning their business strategies with the growing consumer
demand for environmental sustainability and greater energy
independence.

2.2. Market Disruption and Competition

The businessification of energy is also marked by market
disruption. New firms often introduce innovative technologies and
business models that challenge established energy companies,
forcing incumbents to adapt or face declining market share [21].
The disruption is fueled by the decreasing cost of renewable
technologies, the proliferation of data and loT devices, and the
decentralization of energy systems.

This competitive landscape encourages a more diverse energy
market, where traditional utility companies, startups, tech firms, and
even financial institutions are entering the space. Established energy
giants are increasingly collaborating with or acquiring startups to
integrate innovative technologies and business models into their
operations [22]. This shift leads to a more dynamic, competitive,
and open energy market, where players across various sectors work
together to create more flexible, resilient, and sustainable energy
systems.

The businessification of energy is intrinsically tied to global
sustainability objectives. New firms are introducing novel business
models and technologies and advancing solutions that reduce
carbon emissions and mitigate the impacts of climate change. [23].
These firms are contributing to the transition toward a low-carbon
energy economy through innovations in renewable energy
generation, smart grid technologies, and energy storage. In addition,
adopting circular economy principles in the energy sector—such as
reusing materials in renewable energy systems, recycling of
batteries, and energy recovery from waste—demonstrates how
businessification can support environmental sustainability. By
creating business models that align economic and environmental
goals, these new firms are helping to shape the future of energy in a
profitable and responsible way.
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3. The Role of New Firms

New firms are pivotal in transforming the energy sector, driven
by the convergence of technological innovation, market
opportunities, and consumer demand for more sustainable, flexible,
and efficient energy solutions. These firms, often startups or smaller
enterprises, are not constrained by the legacy infrastructure and
business models that dominate traditional energy companies,
allowing them to approach energy challenges with greater agility
and creativity. Their impact spans various energy value chain
segments, from renewable energy generation to energy storage,
innovative grid technologies, and energy efficiency solutions [24].

The shift towards renewable energy is perhaps the most visible
and impactful area where new firms are making their mark. In the
past decade, companies in the renewable energy space, particularly
in solar, wind, and geothermal—have achieved significant
technological advancements, making clean energy more accessible
and cost-competitive [25]. This trend has been primarily driven by
new entrants that can innovate more rapidly than large, established
firms that often must navigate complex, bureaucratic structures.

Startups in the solar energy space, such as Sunrun and First
Solar [26], are driving growth in residential and commercial solar
installations, leveraging advanced photovoltaic (PV) technologies,
and offering innovative financing models, including leasing and
power purchase agreements (PPAs). These models lower the
upfront costs for consumers and allow for more widespread
adoption of solar energy. Meanwhile, companies like Vestas and
Siemens Gamesa in the wind energy sector are introducing cutting-
edge turbine designs and reducing the cost of offshore and onshore
wind farms, making wind energy a more viable and competitive
option globally [27].

New firms in geothermal and hydropower energy are also
exploring untapped or underdeveloped resources that could provide
cleaner energy alternatives, with companies like Ormat
Technologies leading geothermal energy development in regions
such as Nevada and Kenya [28]. The innovative approaches of these
firms, in combination with the declining costs of renewable
technologies, are accelerating the global shift away from fossil
fuels.

One of the most significant barriers to the widespread adoption
of renewable energy has been the intermittent nature of sources like
wind and solar, which depend on weather conditions and time of
day. New firms in the energy storage sector are addressing this
challenge by developing advanced battery technologies and energy
storage systems that can store excess energy produced during
periods of high renewable generation and release it when demand
exceeds supply.

Companies like Tesla, with its Powerwall battery system, and
Rivian, with its innovative approach to vehicle-to-grid (V2G)
technology [29], are pushing the boundaries of energy storage,
offering consumers more reliable and affordable ways to store and
manage energy. New entrants in the battery industry, such as
QuantumScape and Form Energy, are focusing on next-generation
battery technologies that promise longer life cycles, higher energy
density, and faster charging times compared to current lithium-ion
solutions [30]. These advancements are vital for enabling the
widespread deployment of renewable energy, as they mitigate the
problem of energy intermittency and make renewable sources more
reliable.

Moreover, new firms are exploring alternative forms of energy
storage, such as thermal storage (where energy is stored as heat) and
compressed air energy storage, which offer promising solutions for
grid-scale and residential applications. As these storage solutions
become more affordable and scalable, they are expected to facilitate
the transition to fully renewable energy systems.

3.1. Energy Efficiency Solutions
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Energy efficiency remains one of the most cost-effective and
immediate strategies for reducing energy consumption and
emissions. New firms increasingly focus on developing and
deploying solutions that improve energy efficiency across various
residential, commercial, and industrial sectors. In the residential
sector, companies like Nest (now part of Google) and Ecobee have
introduced smart thermostats that help homeowners reduce heating
and cooling costs by learning their preferences and adjusting
temperatures automatically [31]. These devices are also integrated
with other home automation systems to create more energy-efficient
households. On a larger scale, companies such as Honeywell and
Schneider Electric provide energy management systems for
businesses and industrial operations, enabling these sectors to
monitor energy use, identify inefficiencies, and implement energy-
saving measures [32].

New firms are innovating with advanced sensors, building
management systems, and Al-driven optimization tools that allow
manufacturers to reduce energy waste while maintaining or
increasing productivity in the industrial sector. The use of big data
and loT technologies enables real-time monitoring of energy usage,
facilitating predictive maintenance, process optimization, and the
integration of renewable energy sources into industrial operations.
Moreover, companies like Opower (acquired by Oracle) use
behavioral science and data analytics to encourage consumers to
reduce their energy usage. By sending customers personalized
feedback on their energy consumption patterns compared to their
neighbors, these firms create a social incentive for energy
conservation, leading to significant reductions in overall energy
demand.

3.2. Enabling Consumer
Decentralization

Engagement and

A key feature of the role of new firms in the businessification of
energy is the decentralization of energy production and
consumption. These firms enable greater participation in the energy
market by offering technologies and business models that empower
consumers to generate, store, and manage their energy. For
example, SolarCity (now part of Tesla) pioneered the leasing model
for solar systems, making rooftop solar more accessible to
homeowners and reducing the financial barriers to entry [33].
Similarly, companies such as Brooklyn Microgrid enable local
energy trading between prosumers (consumers who produce
energy) and neighbors, further decentralizing the grid and
encouraging community-based solutions [34].

Startups are also critical in making energy markets more
transparent and accessible through digital platforms. Peer-to-peer
energy trading platforms, such as Power Ledger, allow consumers
to buy and sell excess renewable energy directly with one another,
bypassing traditional utilities and enhancing market efficiency [35].
This approach fosters a more inclusive energy system where
consumers are empowered to take an active role in their energy
usage and production.

New firms are at the forefront of the businessification of energy,
bringing innovation, flexibility, and customer-centric solutions to a
traditionally ~ centralized and regulated industry. Through
advancements in renewable energy technologies, energy storage,
smart grids, and energy efficiency, these firms are not only driving
technological progress but also reshaping the business landscape of
energy. As they continue challenging traditional models and
introducing disruptive solutions, new firms play a key role in
accelerating the transition to a more sustainable, decentralized, and
consumer-driven energy future.

4. Economic and Environmental Implications

The businessification of energy, driven by the rise of new firms
and innovative business models, has profound economic and
environmental implications. As these new firms introduce
disruptive technologies and business strategies, they contribute to
significant shifts in energy markets, the global economy, and
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sustainability efforts. This section explores how the evolution of the
energy sector is impacting economic growth, sustainability, and
energy security while also addressing the broader environmental
and social implications of these changes.

4.1. Economic Growth

The emergence of new firms in the energy sector has become a
major driver of economic growth in both developed and emerging
markets. These firms, many of which are technology-driven
startups, create new industries, generate jobs, and attract
investments that fuel further innovation. As the energy transition
accelerates, the economic opportunities associated with renewable
energy, energy storage, and innovative technologies are expanding,
providing new pathways for growth.

Job creation is one of the most direct economic benefits of the
businessification of energy. According to the International
Renewable Energy Agency (IRENA, n.d.) [36], the renewable
energy sector alone employed over 11 million people globally in
2018, with job numbers expected to proliferate as investment in
renewable technologies continues to rise. New firms are
contributing to this growth by providing direct employment in
manufacturing, installation, and maintenance of energy systems and
ancillary services such as project management, research and
development (R&D), and energy consulting.

Moreover, the transition to cleaner energy sources opens new
markets and investment opportunities [37]. Venture capital and
private equity firms increasingly invest in energy startups focusing
on solar, wind, battery storage, and other sustainable technologies.
Venture investments in clean energy companies surpassed $16
billion globally in 2020, which is expected to grow as more
investors recognize the long-term potential of green technologies
[38]. These investments drive technological development and
facilitate the scaling of energy solutions that can be deployed
worldwide, from remote communities to urban centers.

Furthermore, businessification encourages the creation of new
business models and value chains. For instance, the rise of energy-
as-a-service (EaaS) models, where companies offer energy solutions
on a subscription or pay-per-use basis, creates new revenue streams
and reduces upfront costs for consumers [39]. This model allows for
broader adoption of renewable energy technologies by lowering
financial barriers and expanding access to clean energy, thus driving
market penetration and creating a more inclusive energy economy.

4.2. Sustainability and Environmental Impact

Perhaps the most significant contribution of the
businessification of energy is its potential to drive sustainability and
reduce the environmental footprint of energy systems. As new firms
innovate and scale renewable energy technologies, they contribute
directly to reducing global greenhouse gas emissions and combating
climate change. The widespread adoption of renewable energy
sources such as solar, wind, and geothermal is essential to meeting
the global climate goals set by international agreements such as the
Paris Agreement.

Renewable energy reduces carbon emissions and helps decouple
economic growth from environmental degradation [40]. In contrast
to traditional fossil fuel-based energy systems, which contribute to
air pollution, water contamination, and habitat destruction,
renewable energy sources have a much lower environmental
impact. As new firms innovate in clean energy technologies, they
are helping to replace harmful energy sources with cleaner
alternatives that are sustainable in the long term. Companies like
Orsted and Tesla, for example, have made significant strides in
reducing the carbon intensity of energy generation through wind
and solar projects and are rushing toward net-zero emissions targets
[41].

Additionally, new firms are driving innovation in energy
efficiency, which plays a key role in reducing overall energy
consumption and carbon emissions. Energy efficiency technologies,
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such as advanced building insulation, LED lighting, and smart
home systems, allow businesses and consumers to reduce their
energy use while maintaining comfort and productivity. The
proliferation of energy efficiency solutions is significant in urban
environments, where the energy demand snowballs. Startups
focusing on energy management platforms, like EcoBee and Sense,
are helping consumers and businesses optimize their energy use and
reduce waste, thereby cutting emissions and lowering energy costs
[42].

4.3. Energy Security and Resilience

The businessification of energy has also important implications
for energy security and the resilience of energy systems. One of the
main challenges traditional energy systems face is the reliance on
centralized, fossil fuel-based power generation, which is vulnerable
to supply disruptions caused by geopolitical tensions, natural
disasters, or other crises. New firms are helping to address this
challenge by promoting decentralized energy generation and energy
storage solutions that increase system resilience.

The rise of distributed energy resources (DERs), such as
residential solar panels, small-scale wind turbines, and community
solar projects, enables consumers and businesses to generate power
and reduce dependence on centralized energy sources. By
decentralizing power production, these firms are making energy
systems more flexible and resilient, particularly in regions prone to
power outages or natural disasters [43]. For instance, during
extreme weather events like hurricanes or wildfires, microgrids
powered by renewable energy and backed by energy storage can
continue to provide power to local communities even when the
larger grid is down.

In addition, the businessification of energy is helping to
stabilize energy markets by reducing the reliance on imported fossil
fuels [44], which are often subject to price volatility and
geopolitical risks. By promoting local energy production and
consumption, new firms are reducing the exposure to these external
shocks and enhancing energy security at the local, national, and
regional levels. This is particularly important for countries that rely
heavily on imported oil and gas, as energy diversification and
adopting renewable energy technologies can reduce their
vulnerability to price fluctuations and supply disruptions.

4.4. Social and Equity Implications

Beyond the direct economic and environmental impacts, the
businessification of energy has broader social implications,
particularly regarding equity and access to energy. One of the key
benefits of new business models, such as energy-as-a-service and
peer-to-peer energy trading, is the potential to reduce energy
poverty and promote greater energy access, particularly in
underserved and rural communities [45]. By lowering the upfront
costs of energy systems and making energy more affordable and
flexible, these models can ensure that more people benefit from
clean, reliable energy.

Furthermore, as new firms create jobs in the renewable energy
and energy efficiency sectors, they can help address social
inequality by providing employment opportunities in communities
that have been historically marginalized or left behind by traditional
industries [46]. The renewable energy sector has the potential to
offer good-quality, long-term jobs in manufacturing, installation,
and maintenance, which are vital for economic development in both
developed and developing countries.

Additionally, the focus on sustainable and equitable energy
systems provides an opportunity to build more inclusive energy
markets where all consumers—regardless of income or
geography—can access affordable, clean energy [47]. New firms
are creating a more equitable energy landscape by addressing
energy access issues and offering consumers more excellent choices
and control over their energy consumption.
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The businessification of energy carries significant economic and
environmental implications that extend far beyond the energy sector
itself. By fostering economic growth, creating jobs, and attracting
investments, new firms drive innovation and contribute to the global
transition to a sustainable and resilient energy future [48]. At the
same time, the environmental impact of these changes is profound,
as new technologies and business models promote cleaner, more
efficient energy solutions that help combat climate change and
reduce environmental degradation. The decentralization of energy
production and advances in energy storage and smart grid
technologies enhance energy security and resilience, making energy
systems more flexible and responsive to evolving challenges. As the
energy sector continues to evolve, the role of new firms in shaping a
more sustainable, equitable, and economically vibrant energy future
will remain critical.

5. Challenges and Barriers

Despite the promising opportunities brought about by the
businessification of energy, new firms face various challenges and
barriers that can hinder their growth, innovation, and widespread
adoption. These obstacles stem from various factors, including
regulatory complexities, competition from established players,
financial constraints, and infrastructure limitations. Overcoming
these challenges is crucial for fully realizing the potential of new
energy business models and addressing them will require policy
support, investment, and collaboration among industry stakeholders.

5.1. Regulatory Hurdles

One of the most significant challenges new firms face in the
energy sector is navigating the complex and often fragmented
regulatory landscape. Energy markets are highly regulated, with
policies and standards varying widely across regions and countries
[49]. In many jurisdictions, regulatory frameworks have been
designed around traditional, centralized energy systems that rely on
fossil fuels and large-scale infrastructure. These regulations can
present a significant barrier to the entry of new players, particularly
those promoting decentralized, renewable energy solutions.

New business models, such as peer-to-peer energy trading,
microgrids, and energy-as-a-service platforms, often do not fit
existing regulatory frameworks, leading to legal uncertainties and
delays in deployment [50]. For instance, many countries have not
yet developed policies that allow for the seamless integration of
decentralized energy systems, creating a grey legal area for
companies offering such services. In some cases, energy startups
may face regulatory resistance from incumbent utility companies,
which see decentralized solutions as a threat to their traditional
business models [51].

Moreover, regulatory barriers related to grid access, permitting,
and licensing can slow the development of new technologies and
business models. For example, installing solar panels or other
renewable energy systems often requires navigating local permitting
processes that may be time-consuming and inconsistent.
Additionally, new firms may face challenges accessing the grid for
energy distribution or acquiring the necessary licenses to operate in
specific markets, particularly in regions where a few large players
dominate the energy market.

5.2. Market Competition and Dominance of
Incumbents

New firms in the energy sector must also contend with
significant competition from established industry giants. Large,
traditional energy companies often have extensive resources,
established customer bases, and well-developed infrastructure,
giving them a considerable advantage over smaller, newer entrants
[52]. These incumbents are often better positioned to absorb the
risks and costs associated with large-scale energy projects, and they

YEAR X, ISSUE 2, P.P. 60-65 (2025)



INTERNATIONAL SCIENTIFIC JOURNAL "TRANS & MOTAUTO WORLD"

WEB ISSN 2534-8493; PRINT ISSN 2367-8399

may have political and market influence that can create barriers for
startups.

For example, while new firms drive innovation in renewable
energy technologies, many established players still control a
significant portion of the market and have long-term contracts for
fossil fuel-based generation. These incumbent companies may resist
the transition to cleaner energy sources, as it could undermine their
existing investments in coal, oil, and natural gas infrastructure [53].
As a result, new firms may find it difficult to compete with the
entrenched interests of large utility companies, which often have
more financial and political clout.

Additionally, transitioning to a more decentralized, digital, and
customer-centric energy system is challenging for incumbent
energy companies that rely on traditional business models. These
companies may lack the flexibility or technological capabilities to
adopt new business models, such as energy-as-a-service or peer-to-
peer energy trading, making it harder for new entrants to gain
market share [54]. This competition for market dominance often
leads to a concentration of power in the hands of a few large
players, potentially stifling innovation and limiting the variety of
available energy solutions.

5.3. Financing and Access to Capital

Access to capital is another significant barrier new firms face in
the energy sector [55]. While the clean energy sector has seen
increased investment recently, early-stage companies often struggle
to secure the funding they need to scale their technologies or
business models. This is particularly true for startups developing
groundbreaking but unproven technologies, as investors may
hesitate to take on the risks associated with innovation in a highly
capital-intensive industry.

New energy firms often rely on venture capital, private equity,
or government grants to fund their projects, but securing these types
of funding can be difficult, especially for companies with no proven
track record or in markets with high regulatory uncertainty. In
particular, new firms focused on energy storage, grid
modernization, or renewable infrastructure development require
significant upfront capital investment to scale their solutions [56].
Without sufficient financial backing, they may struggle to bring
their innovations to market or face delays in scaling their
operations.

In addition to financing challenges, there is often a lack of clear
financial incentives or market mechanisms that reward companies
for creating clean, sustainable energy solutions [57]. While some
governments offer subsidies, tax incentives, or grants for renewable
energy projects, these incentives can be inconsistent and may vary
depending on the political climate or market conditions.
Furthermore, in some regions, the absence of precise pricing
mechanisms for carbon emissions or renewable energy credits can
reduce the economic viability of clean energy projects, making it
harder for new firms to attract investors.

5.4. Infrastructure and Technological Barriers

The existing energy infrastructure in many regions poses
significant challenges to integrating new technologies and business
models [58]. Traditional energy systems were designed for
centralized power generation and are often not suited to the needs of
decentralized, renewable energy solutions. For example, while solar
and wind energy production can be highly efficient in certain
regions, many countries' transmission and distribution systems were
not designed to accommodate the variable nature of these energy
sources. This mismatch between traditional infrastructure and new
technologies can lead to inefficiencies, high costs, and difficulties
integrating renewable energy into the grid [59].

Furthermore, energy storage technologies, essential for enabling
the widespread adoption of renewable energy, are still in the
commercialization process [60]. Although significant advancements
have been made in battery technology, especially with the
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development of lithium-ion batteries, new storage solutions are still
costly and require large-scale infrastructure to become viable on a
global scale. As a result, new firms that rely on energy storage
systems often face technical and logistical barriers in deploying
their solutions on a scale.

Additionally, integrating innovative grid technologies, critical
for optimizing energy distribution and consumption, presents
another set of challenges. Smart grids require substantial investment
in digital infrastructure, including sensors, data analytics platforms,
and advanced communication systems [61]. These technologies
must be seamlessly integrated into existing energy systems, which
can be expensive and time-consuming. Moreover, the cybersecurity
risks associated with innovative grid systems, which collect and
transmit vast amounts of data, pose additional challenges for new
firms seeking to innovate.

5.5. Consumer Awareness and Acceptance

While new firms offer innovative and potentially more
sustainable energy solutions, they often face challenges in educating
consumers and gaining acceptance for their products and services.
Many consumers remain unfamiliar with the benefits of renewable
energy technologies or energy-efficient products [62], and they may
be reluctant to adopt new solutions without a clear understanding of
the long-term advantages or potential savings. This is particularly
true for residential consumers, who may hesitate to invest in
renewable energy systems or smart home technologies without a
strong incentive or perceived immediate benefit.

The challenge of consumer education is compounded by the fact
that energy systems are often seen as complex and intangible.
Unlike consumer goods or services, energy is something that people
typically take for granted, and many may not fully appreciate the
value of optimizing energy use or transitioning to cleaner energy
sources. For new firms to succeed, they must not only offer
innovative solutions but also invest in educating consumers [63]
about their products' long-term financial, environmental, and social
benefits.

Additionally, in some regions, consumer behavior may be
influenced by entrenched habits or preferences for traditional
energy sources, such as natural gas or coal [64]. Overcoming these
ingrained attitudes and convincing consumers to embrace renewable
or energy-efficient technologies can be a significant challenge for
new firms seeking to expand their market share.

Conclusion

While the businessification of energy holds tremendous promise
for driving innovation, sustainability, and economic growth, new
firms face significant challenges in navigating regulatory, financial,
competitive, and technological barriers. Addressing these
challenges will require coordinated efforts from governments,
industry stakeholders, and investors to create an enabling
environment supporting new energy solutions' growth and scaling.
Policymakers must work to modernize regulatory frameworks,
promote fair competition, and incentivize innovation, while
investors must recognize the long-term value of clean energy
technologies. By overcoming these obstacles, new firms can fully
capitalize on the opportunities the transition presents to a more
sustainable and decentralized energy future.
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