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Abstract: The relevance of the problem of improving business models in the energy industry has
become especially acute in recent years due to the energy transition, the emergence of new energy
production and consumption technologies, and the increase in environmental requirements for energy
companies’ performance. The purpose of the study is to form recommendations for creating business
models in energy companies that meet modern realities and ensure the sustainable development of
the energy business in an environment that is characterized by increased uncertainty and aggressive
competition. Based on the analysis of scientific publications and the systematization of industry cases,
it is proved that business models in the energy sector are likely to transform in the following three
aspects: implementation of green technologies as a response to the public demand for clean energy;
spatial organization of production based on platforms and digital tools; and active implementation
of customized knowledge-intensive services. This article discusses the development of the social
investment concept, the key factors affecting its implementation in the energy sector and related
industries, and its risks and limitations in the times of energy crises. It is justified that new business
models require changes in energy market infrastructure and strategic management principles. In
this regard, the authors developed recommendations for the adaptation of the wholesale and retail
electricity and power market to the structural, technological, and economic transformations in
the energy production and consumption areas. The main advantages, barriers, and ideas for the
effective implementation of innovative business models in energy companies are verified through an
expert survey.

Keywords: business model; energy transition; diversification; smart contract; platform; demand
management; energy as a service; virtual power plants; knowledge-intensive service

1. Introduction
1.1. Genesis of the Business Model Concept

A business model is a client-centered concept: it is generally used to describe a
company’s prompt and precise response to any change in customers’ needs; companies’
efforts to foster enduring relationships with their customers, not only in the process of
product design and manufacturing but also by providing after-sales services, e.g., support
at the later stages of the product’s (or project’s) lifecycle. In fact, a business model is one of
the key competencies which helps a company distinguish itself from the rivalling firms,
create innovations, and quickly bring them to markets, as well as determine the strategic
priorities and relationships between business processes.

In economics, the concept of a business model came to the fore in the 1980s and
1990s [1-4]. Initially, business models were mostly used in such spheres as the services
sector, IT industry, media business, automotive industry, and electronics, that is, the
spheres with a large number of products with various modifications intended for the mass
market [3]. At this time, the most fundamental studies in the field of business models were
published. Among them are the publications of D.F. Abell [5,6], P. Vervest [7,8], G. Hamel [9],
H. Chesbrough [10,11], A. Osterwalder and Y. Pigneur [12-14], A. Slywotzky [15], and C.
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Zott and R. Amit [1,16]. In the classical interpretation of these authors, the business model,
as a rule, was considered as the process of creating and delivering values to the client with
effective costs, that is, essentially answering the question of how the company earns money.
Thus, the financial, economic, and marketing components were the basis of the business
model concept.

Among recent studies, the most prominent works include the monographs by T.
Clark and B. Hazen [17], C. Linz, G. Miiller-Stewens, and A. Zimmermann [18]. The
typology proposed by the latest authors integrates both traditional and advanced ideas
about the concept (for example, platform or project business models) and includes four
types, which can be used by companies when developing the customized products and
services (Figure 1).
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Figure 1. Modern typology of business models (based on [18]).

Platform business models today are of increased interest, which is due to the spread of
platform markets (mainly in the high-tech segment of the tertiary sector of the
economy) [19,20]. It is noted that the main advantage of such a business model is to
reduce the role of the institution of traditional mediation and, accordingly, transactional,
operating rooms, temporary, and other costs for all subjects of economic interaction—the
manufacturer of the service, its consumers, and the owner of the platform [21,22]. In
addition, the “everything-as-a-service” approach and convenient forms of payment (pay-
as-you-go) used as part of platform business models contribute to the expansion of the
assortment and the quality of the products and services provided to consumers [23,24].

In modern notations, the business model is also considered as an integral component
of technological entrepreneurship [25], strategic (proactive) management [26], and crisis
management [27]. Specialized areas of business modeling are developing, for example,
business continuity management (BCM)—a systematic intelligent process of identifying
potential threats, analyzing their impact on business, and developing proactive solutions
to effectively respond to crisis situations in order to protect the interests of stakeholders,
reputation, and the most significant business areas of the company [28-30]. Therefore,
it can be stated that the boundaries of the business model concept are becoming wider,
and today, the business model is perceived not only as a marketing tool that increases the
competitiveness of the company but also as an integral element of the strategy, based on
the use of advanced IT-tools and scientific and technical achievements.

1.2. Factors Determining the Spread of Business Models in the Electric Power Industry

In the electric power industry, which is one of the most complex infrastructural sectors
and which is the object of the current study, the topic of business models has started to
gain ground only comparatively recently [31]. The liberalization of energy markets and
intensifying competition between energy companies, renewable energy development, and
cascading innovation in the energy sector have been conducive to the transition from the
single-product model (supply of electricity and/or heat) to the model based on a diversified
portfolio of various energy services [32,33]. The latter, in turn, requires an adjustment of
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business modeling tools to the to the unique technological specifics of the industry, as well
as its social function—ensuring reliable and sufficient energy production for all economic
entities. However, in the opinion of a number of experts [31,34], the problems of business
modeling in such a complex industry as the electric power industry have not yet found
proper lighting in the literature. There is a serious deficiency of both theoretical and
practical knowledge in this field. For example, it is critical to include technological features
of energy production to the business model structure and to analyze their impact on the
financial results of energy companies. These issues are often ignored by researchers, and
therefore it is an important motive for writing and the subject of theoretical discourse of
this article.

An Important role in the transformation of business models is played by the unfolding
energy crisis, which makes the energy transition more complicated (in this article, the energy
transition is understood as a set of profound technical and economic transformations in
energy production, supply, and consumption aimed at minimizing the environmental
impact of the energy industry [35-38]).

The transformations in the business models of energy companies are determined by
the general logic of the energy transition and, in particular, by the number of factors. These
factors include far-reaching revisions of the eco- and energy efficiency requirements for
manufacturing processes; the development of ‘green’ energy technologies—the main goal
of the energy transition [36,37]; advancements in smart energy infrastructure through the ex-
tensive use of smart grids, small-scale renewable energy systems, microgrids, cutting-edge
diagnostics, and repair tools for energy equipment [39-41]; a new stage in electrification,
encompassing smart cities, homes, industrial production, transport, and commercial and
utilities sectors [42,43]; and the transition from the product-based business logic (energy
is sold as a product) to the service-based logic, which means that energy companies not
only supply electricity and heat but also offer a whole range of services for energy effi-
ciency/energy consumption management [44—46]. The latter to a certain extent leads to the
emergence of active energy consumers or prosumers, who become rightful participants in
the bilateral relationships on the energy market [47,48].

One more factor that should be added to this list is the integral feature of energy
supply—its stability, which is gaining a particular social significance in the period of
the global energy crisis. This characteristic corresponds to the demand for energy and
capacity in terms of their amount, parameters, time, and place; continuity of energy supply;
affordable prices for all consumers, i.e., prices reflect the actual costs of services; and
environmental friendliness and safety in all elements of the energy supply process.

As a result of the above-described changes, the line between energy producers and
consumers is getting increasingly blurred. Energy services are now becoming more person-
alized, corresponding to individual consumption models. Energy users are now offered
more and more new services provided by companies from different spheres—information
and telecommunications (Google and Apple), automotive industry (General Motors, Tesla,
and Volkswagen), software and digital solutions (SAP and Siemens), electronics (Samsung
and Philips), and e-commerce platforms (Amazon) (Table 1).

As these companies are competing successfully with traditional participants in the
energy market, the latter are forced to innovate to stay afloat. Thus, the nature of market
relations in such a very conservative industry as electric power is fundamentally changing.
Some energy companies have begun to use the elements of multiservice and platform busi-
ness models, however, these attempts naturally face barriers caused by the unwillingness
of energy market infrastructure, individual consumers, and utilities” management. The
identification of the necessary conditions and restrictions arising from the introduction
of such business models in energy enterprises is another important subject for theoretical
analysis.
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Table 1. Examples of tech companies entering the energy sector (developed by the authors on the
basis of systematization of the data given in [49-52]).

Sector of Economy

Main Strategic Focus Examples of Integrated Solutions

Examples of
Companies

Original equipment
manufacturers

All the services where
devices play the key role based on preinstalled software

° Smart home

E Schneider Electric, Google,
nergy supply management systems

Siemens, Semtech, and
General Electric

o Closed protocol systems

Information and

. Maintenance of energy generating
assets and optimization of energy

Comprehensive consumption with the help of software

solutions of data Oracle, Accenture, IBM,

communication lecti 3 e  Event data management and data 4Gi
technologies co ect1on. an accumulation an 1sco
processing . Consumer data, personalization, and
analytics
Industrial solar panels
ildi i . Wind generators and solar cells for EV
. Rebuilding operat.mg 8 Seat, Honda, Volkswagen,
Car industry models and entering charging e 1 Mot
new markets . Use their own RES plants to reduce and fseneral Viotors

CO, emissions

1.3. The Purpose and the Scope of the Study

In light of the identified trends and modern challenges facing the energy industry, the
purpose of this study is to form recommendations for creating business models in energy
companies that meet new realities and ensure the sustainable development of the energy
business in an environment that is characterized by increased uncertainty and aggressive
competition.

It is important to emphasize that the authors do not set the goal of creating a template
of a business model that is universal for any energy company. The main idea of the article
is to demonstrate how unique technological features of the electric power industry and
changes in market relations that occur under the influence of numerous factors listed above
should be taken into account when creating new business models, which barriers can occur
during their implementation, and what practical decisions should be made in order to
soften potential risks. This is the main increase in theoretical knowledge in the field of
the problem of business modeling, which generally corresponds to ideas about the role of
theory in science, including economics and management [53,54].

To achieve the purpose, the following tasks are set: identifying key features of business
models in the energy sector; systematizing the directions of their transformation and
determining their most promising configurations in the context of new realities, including
crisis phenomena in the economy and energy transition; identification of the necessary
transformations in energy market infrastructure; and determining the conditions, barriers,
and decisions for the practical implementation of business models in electric power utilities.

The author’s position regarding the definition of a business model is expressed in the
fact that this concept characterizes organizational forms of attracting investments to update
production at the most modern scientific and technical level and promoting products
(services) in the market that ensure steady growth in financial results. In this regard, the
article attempted to justify that the radical changes taking place in the industry against
the background of energy transition and structural shifts in the economy open up new
opportunities for the energy business, allowing it to create diversified portfolios of services
with increased value for consumers.

Our analysis revealed that energy business models are increasingly using platform
elements while expanding the range of products offered by the utilities, primarily due to
the service component, which emphasizes customization and environmental performance
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(to confirm this thesis, the authors separately studied the penetration of the ‘environmental—-
social-governance’ (ESG) concept into the industry). Thus, despite the unique technical and
economic features of the energy sector, which leave a peculiar imprint on the functioning
of energy companies, it can be argued that the principles of forming business models in
the energy and other industries are converging. We believe that the implementation of
the proposed recommendations in practice will contribute to the sustainable development
of the electric power industry in the interests of various actors—energy companies and
consumers, as well as regulatory authorities that form the “rules of the game” in specific
energy markets.

2. Data and Method

Methodologically, the study relies on the methods of systems analysis, logical struc-
ture analysis, content analysis, conceptual design methods, visualization methods, and
interview methods. To identify the priority areas in business development, we surveyed
74 experts—top and line managers from the energy industry, energy services sphere, and
IT and telecommunications companies (see Table 2). The main criteria for the selection of
experts were their interest in the issue (willingness to take part in achieving the objectives
set), their competence (length of working experience, position, experience in participating
in innovative projects, and level of education), their general scope of knowledge, views,
and creative abilities. The survey focused on identifying the attitude of the companies’
leaders to business modeling as a tool for ensuring the strategic sustainability of the modern
energy business, as well as the main advantages and barriers that arise when implementing
business models in energy companies.

Table 2. Sample breakup by sector.

Sector Business Sphere Number of Experts
Energy generation 8
Electric power industry Energy transmission and distribution 12
Power supply and trading 9
Energy efficiency services 8
Engineering 7
Energy services Maintenance and repair 8
Installation and commissioning services 6
IT Software solutions 6
Telecommunications Telecom operator 10
Total 74

The study relies on the data from academic publications; expert analytical reports
of the International Energy Agency, UN Energy Commission for Europe, International
Renewable Energy Agency (IRENA), and the consulting companies PwC, Accenture, and
Deloitte (more than 15 reports issued in the 2017-2022 period in total); statistical data
provided by online databases Lazard and Enerdata; an the official websites of energy
companies. About 80 scientific publications were analyzed, including classic studies that
laid the foundations of business modeling [1,5-16], as well as industry-specific studies that
consider the business model through the prism of the technical and economic features of
the energy industry. The search for publications was mainly carried out in the ScienceDirect,
SCOPUS, and MDPI databases.
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3. Results
3.1. Vectors of Transformation of Energy Companies’ Business Models

The analysis of scientific publications and practical industrial cases allows to identify
three main areas in which the business models of energy companies are developing.

3.1.1. Transition from ‘Linear’ to ‘Spatial” Models of Production Organization through
Platform- and Network-Based Solutions and Digital Tools

According to the traditional idea of business models in the energy sector, an energy
company performs all types of activity within the sectoral value chain in three dimensions
(Figure 2). Electricity (the main product) is transmitted only in one direction: from the
source to ‘passive’ consumers, who pay for it according to the tariffs. In the classical model,
energy companies” margin growth can be achieved only by cutting the costs of energy
production or through economies of scale. The latter, in turn, can be achieved through
vertical and/or horizontal integration.

[ I
[ |
[ [
Participation in the extraction
Energy generation of energy resources (including L1
\ via intermediaries) 1
Transportation Purchase / Transportation /
Wholesale trade Storage / Global energy trade L]
Distribution / Smart metering / Distribution
Retail trade 71> Retail trade =
— Y
/'o&
o D L °
Electricity Natural gas QS £

Figure 2. Classical business model of a large energy company.

For a long time, energy companies have used the vertical integration of operations
in the sphere of energy generation, natural gas production, energy transportation and
wholesale trading, and the supply of energy and services to end users in order to optimize
their businesses and manage their risks. The horizontal integration of production processes
in the energy sector and in the gas industry creates synergy and increases growth potential
through the convergence of the two sectors, especially the growing importance of natural
gas in energy generation and further development of dual-fuel products for end users. The
business model shown in Figure 2 is underpinned by the classical concept of the linear
value chain: generation—-transmission—distribution—trading—consumption. This concept,
however, had grown obsolete by the early 2010s.

A good example of a company that was able to proactively meet these challenges
is the German-based company E.ON. In 2014, E.ON split into two companies, one of
which focused on energy business centered around renewables, intelligent systems, and
the Internet of Energy (IoE), while the other, called Uniper, concentrated on conventional
energy [55,56].

In today’s world, energy companies seek to make their business models more network-
based. An illustrative example is the business model of the Switzerland-based energy
company EGL, which has three major areas of activity: energy trading, management of
its own asset base, and gas supply (Figure 3). EGL uses its own productive capacities to
supply fuel for high-efficiency electric power generation, which, through the system of
asset management, is closely tied to trading operations. Along with supplying gas to its
own power stations, EGL also supplies gas to other consumers via long- and short-term
contracts. Moreover, this energy company is a European center of competencies in the
sphere of market analysis.
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Figure 3. EGL business model.

Thus, the EGL business model is based on close ties between the system of gas
supply, power generation (gas-based cogeneration plants), transport infrastructure, energy
trading platforms (energy exchanges), and additional financial tools. The key competence
distinguishing EGL from its competitors is the network form of organization. Through its
expertise in trading, presence in all European countries, and marketing know-how, EGL
has managed to significantly broaden its product portfolio and expand into a variety of
markets.

The business models of E.ON and EGL can be classified as gentailer models (‘gentailer’
is a term coined by combining the words generation and retailer). Gentailer companies are
involved both in power generation and retail, in other words, they own both ends of the
supply chain. A gentailer company usually pays network tariffs to the operators but also
buys and sells energy on the spot market to bridge the gap between supply and demand at
a certain moment of time [49,57]. This term became popular in the 2010s in the practice of
American and Australian energy companies, subsequently spreading to other countries
with developed liberalized energy markets [49,58,59].

E.ON and EGL are justifiably considered the world’s innovation leaders in the en-
ergy industry. Their service portfolio, however, is typical of vertically integrated energy
companies, while their forms of interaction with clients are not very diverse. The energy
transition, together with the ongoing digitalization and energy decentralization, as well as
changes in the economic relationships between energy producers and consumers, result
in the emergence of completely new business models with a focus on environmental sus-
tainability, personified approach, and flexibility [31,49,60-62]. These, for example, include
the Grid Developer model—a company that buys, develops, builds, owns, and serves
power transmission lines connecting decentralized generators with the operators of local
distribution systems. Another model is called Network Manager—an operator of energy
distribution devices that provides access to its networks to industrial enterprises and
telecommunications companies. The testing of these business models is still fragmented
and occurs mainly in regions with a high concentration of distributed generation plants.

Another striking example is the conceptual business model of a virtual power plant
(VPP) operator (Figure 4). Particularly noteworthy about this model is the dramatic increase
in reciprocally directed flows of energy transactions, data, and tangible products (primarily
equipment) between the VPP and multiple participants of energy supply, including those
that are not directly connected to the energy industry.
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Figure 4. Business model of a VPP operator (developed by the authors on the basis of [34,63-65]).

Companies with business models of this kind make a special focus on the optimiza-
tion of the sources of energy in terms of their cost, reliability of supply, and appeal to
customers [34,63]. A VPP operator can also perform the functions of demand management
and control various power receivers of commercial consumers and households to eliminate
imbalances within the system. This can be done via a wholesale market or through direct
agreements with owners/operators of power grids.

Let us consider, for example, the case of the British company LimeJump [66], which
has entered the UK grid balancing market via its VPP (the purpose of the balancing
market is to balance electricity supply and demand in real time). LimeJump is an energy
tech platform, acting as an aggregator of renewable generators, energy storage units,
and demand management resources connected via software involving big data analytics
and machine learning technologies. For this company to operate, a complex set of legal
foundations and mechanisms is needed so that units of different types and sizes can work
together as one large power station.

Another example is the project realized by the American company New Brunswick
Power [67], involving 1400 households and 30 companies. To balance the load on the wind
farm, the energy company installed a control system that detects and uses large amounts
of flexible loads of consumers (by regulating the air temperature, capacity of hot water
boilers, and other equipment that can store energy and is suitable for interval operation).
According to New Brunswick Power, a VPP can provide an extra regulatory resource of
17 MW and thus help mitigate the daily grid load during morning peak periods.

Based on formal criteria, the following VPP-related models can be identified. First,
this is the traditional model/model of a power supply company: a company operating on
the energy market creates a network that controls various distributed generation units and
flexible capacity units of its consumers. The second model is client-oriented: consumers
install a VPP to meet their energy needs. In this case a VPP is used to manage the consumers’
own energy consumption, for example, large supermarkets such as the American chain
Wal-Mart use VPPs to control and regulate energy consumption by different objects in
their stores nationwide: refrigeration systems, air conditioners, lighting, and systems of
ventilation and heating. Finally, there is the aggregator model, when an independent
organization (aggregator) is established on the market to serve as a VPP operator. An
aggregator connects consumers to its VPP and pays the participants for taking part in the
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so-called energy demand management programs. The amount of payments de-pends on
the conditions in a particular market. Thus, a VPP can be used for commercial (wholesale of
energy) or technical purposes (system services—load frequency control and power quality
maintenance) or combine these two functions.

The most attractive for VPP operators are the markets with a wide network of dis-
tributed generation sources and where consumers have a legal right to choose their energy
suppliers, as well as insular energy systems and remote (isolated) energy systems.

In the business model shown in Figure 4, an important role is played by knowledge-
intensive services based on metering, financial accounting, and information security [46].
For instance, energy companies may use customer analytics tools to tailor their marketing
offers (e.g., new solutions in the sphere of energy efficiency) and newsletters (changes in the
legislation and tariffs) for particular segments and groups. The collected data can also be
analyzed and decoded for plan-fact analysis of services by categories, for benchmarking of
the portfolio of performance contracts, and for expenditure forecasting. Moreover, energy
companies may use blockchain technologies for concluding smart contracts. This way, they
can significantly reduce their administration and cybersecurity transaction costs [68,69].

Blockchain and smart contracts underlie the model of peer-to-peer (P2P) trading,
which emerged as a result of the fast development of the sharing economy. For the energy
industry, P2P trading holds a lot of practical value because it enables companies to integrate
intermittent small-scale generation into a system while keeping the intermediate costs low.
In the energy sector, P2P trading refers to the buying and selling of energy between two
or more parties connected to the network via a secure digital platform. The first recorded
peer-to-peer energy trade occurred in New York in 2016, when a resident with solar panels
sold a few kilowatt hours to his neighbor via the Ethereum blockchain.

Experts believe [70,71] that P2P is an effective option for businesses because, in this
business model, it is possible to use different profiles of generation and demand from
different clients. The drawbacks of this business model are mostly connected to the
normative and administrative difficulties impeding the mass spreading of P2P technologies.

3.1.2. The Rise of the Corporate Green Agenda as a Reaction to Public Demand

This trend in the development of business models seems natural in light of the ongoing
energy transition, but what is interesting is the details of how this model is implemented by
the companies engaging in the risk-fraught renewables business and how they make this
business profitable and scalable. The theoretical aspects of creating such business models
are considered in sufficient detail, for example, in [72-74]. In this article, we decided to
focus on a number of specific industrial examples in order to make appropriate practical
generalizations.

NextEra Energy (Juno Beach, FI, USA) is the world’s largest generator of wind and
solar energy [75]. It is an electric utility holding company, the owner of two subsidiaries—
Florida Power & Light (FPL) and Gulf Power—and a number of startups investing in
renewable energy assets. Moreover, NextEra is the world’s leader in the field of battery
storage energy. In 2019, NextEra owned a 15.1-gigawatt wind farm and a 2.5-gigawatt
solar farm and also launched new RES projects with a combined capacity of 11 GW. The
company’s business model is based on selling electricity to end users as part of a long-term
fixed-price Power Purchase Agreement (PPA). Fixed-price PPAs ensure a stable cash flow,
providing funds that can be reinvested into R&D for further growth.

A similar business model is implemented by Brookfield Renewable Partners (Toronto,
ON, Canada), a company which owns a variety of hydropower, wind, solar, and storage
facilities [76]. Fixed-price contracts help to dampen the risks of uncertainty associated with
the energy tariffs in the regions of the company’s presence (especially in the countries with
unstable geopolitical situation such as Colombia and Brazil).

One more company using fixed-price contracts is Ormat Technologies (Reno, NV, USA).
The company [77] manages the portfolio of geothermal power plants in the USA, Central
America, Asia, and Africa. It also designs, manufactures, and sells power equipment
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and other products to third-party geothermal operators. What distinguishes Ormat Tech-
nologies’ business model is the concentration of competencies in a quite peculiar niche—
geothermal energy. It took the company only several decades to become a global leader
in this segment of RES and, by using its subsidiaries, organize the production of unique
power equipment. The annual revenue of Ormat Technologies is now USD 700 million, 60%
of which come from electricity sales and 40%, from sales of equipment and related services.

First Solar (Tempe, AZ, USA) specializes in manufacturing thin-filmed solar panels
based on cadmium telluride (CdTe) in a semiconductor layer, instead of crystalline cadmium
as in most other panels [78]. First Solar panels have a larger size and are more expensive,
but due to their higher efficiency, the productions costs of 1 kilowatt-hour are lower in
comparison with rivalling products. The key factor behind First Solar’s success in the field
of solar generation is that it is has managed to achieve the best financial balance in the
sector: at the end of 2019, the company’s net cash on the balance sheet was USD 2.1 billion
against the liabilities of USD 600 million, which gives First Solar enough resources to
continue investing in R&D and testing various technical and structural solutions.

SolarEdge Technologies (Herzliya, Israel) specializes in unique technologies for the
optimization of renewable energy consumption. This company [79] has developed smart
inverter solutions to improve the process of conversion of DC power from solar panels
to AC power used by the power grid. This solution enables solar cells to maximize their
electricity output while simultaneously cutting the costs of electricity production. SolarEdge
Technologies also invests in such segments as battery storage systems and electric vehicle
charging, which in the future will maximize its opportunities for cross-selling parts to
adjacent markets. The company is planning to make its business model more balanced
and diversified and expand beyond the niche (selling unique solutions in a local market
segment) to address more of its customers’ needs in various markets.

These examples show that companies operating in the sphere of green energy tech-
nologies rely primarily on the following three components in their business models. The
first component is the technical know-how, which, on the one hand, gives the company
a competitive advantage over its competitors and, on the other hand, increases its value
in the eyes of customers by improving the sustainability and efficiency of energy con-
sumption. The second component is the company’s efforts to maintain steady growth by
improving customer outreach and expanding into related markets and sectors [72]. Ad-
ditionally, last but not least, continuous investment in the development of the company’s
own competencies makes it more competitive in the energy market.

3.1.3. Servitization: Companies Increase Their Revenue and Profits Not by Selling the Main
Product—Electricity and Heat—But by Improving Their Sales of Services

An example of an energy company placing a bet on services is the Austrian enterprise
EVN AG, which divided its business model into two key segments—energy business and
environmental services based on the use of green tech solutions (Figure 5). For an energy
company such as EVN AG, the development of ancillary services not only helps expand its
offering but also shows that it is keeping up with the modern agenda and embracing ESG,
thus making it more attractive to investors. EVN AG has managed to boost its competitive
edge by offering its clients comprehensive solutions in the sphere of water supply and
disposal, as well as waste utilization.

Traditional kinds of activity Ancillary activities related to infrastructure and green services

Energy generation

A\ 4

Waste utilization (burning)

Transportation _‘ Water supply (drinking water + water metering)
g Waste water disposal
Supply (sewerage, waste water treatment, waste water reuse)

Figure 5. Service-oriented ESG business model.
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A separate actively developing segment of service business models is Energy-as-
a-Service, or EaaS. It means that a company sells a package of services that are really
important to consumers and uses energy carriers only as a material foundation for these ser-
vices (microenvironment control, system of integrated control over the household utilities
infrastructure, and energy storage control) [80,81]. EaaS contracts are now becoming more
and more popular: by 2026, the EaaS market size is expected to reach USD 220 billion [60].

The EaaS business model fits into the ‘partner of partners’ category [82,83], meaning
that the company on a compulsory basis offers consumers ancillary services, increasing
consumers’ ‘energy’ comfort (e.g., change in batteries in energy storage systems at the end
of their useful life, automation and programming of household appliances, control over the
return of excess energy to the grid, etc.). Such services may be provided by the company
itself or by its partners—other suppliers of goods and services with a good reputation in
the market, for example, ABB, Siemens, GE, Tesla, and Solar City. Therefore, the success of
this business model largely depends on investment in data analytics, which is necessary to
estimate demand elasticity and identify partners with the most suitable complementary
technologies, products, and services, thus increasing the value of a hybrid offer.

Not surprisingly, the EaaS business model is now used not only by energy companies
but also by manufacturers of energy equipment and parts. Recently, Schneider Electric
shifted its focus to smart power supply systems based on integrated solutions, including
smart connected devices, edge control, applications, analytics, and services. In the early
2010s, the company started testing IoT technologies and developed a first-generation IoT-
enabled platform, EcoStruxure, designed to digitalize and simplify electrical distribution
and power management. The results of the transformation were impressive: in 2016,
the company’s revenue was EUR 24.7 billion, out of which 44% came from IoT solutions
alone [84].

In general, it can be stated that the service business model that integrates platform
tools and the latest information and communication technologies is considered by energy
companies in the context of the ongoing technological transformations and the energy
transition as the most promising. It allows for a reversal in the logic of doing business:
to move from the ‘single-product’ model, which involves maximizing sales of the main
goods (electricity and heat), to the implementation of packages of knowledge-intensive
services aimed at optimizing energy consumption processes and growth of the consumers’
energy comfort.

3.2. ESG as a New Framework for Energy Business Development

One of the rapidly developing trends in the energy industry is the growing importance
of ESG compliance for energy companies. Its three pillars include environmental responsi-
bility (waste and pollution control, waste management, and carbon footprint reduction),
social responsibility (good working conditions and equal job opportunities, as well as
ethical responsibility towards personnel, suppliers, clients, partners, and consumers), and
governance (the high quality of corporate management, transparency, fair pay, responsi-
bility towards stakeholders, and compliance of the management standards with modern
social values) [85-87].

Energy companies are among the world’s leaders in ESG compliance. On the one hand,
this can be explained by purely economic factors (more efficient resource use improves
companies’ financial performance); on the other hand, compliance with ESG principles is
important for investors: almost 100% of strategic investors are monitoring ESG-rankings of
companies. In 2021, Schneider Electric (France, Rueil-Malmaison), which has the largest
energy division, transnational company Jrsted A /S (Denmark, Fredericia), and oil com-
pany Neste Oyj (Finland, Espoo) were in the top five of the ESG corporations, according to
Corporate Knights [88].

It should be noted that ESG rankings are justly criticized for evaluating not the
actual performance of the companies in the sphere of social responsibility, environmental
protection, corporate management, etc., but the documents describing these initiatives—
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strategies, reports, declarations of intent, regulations, roadmaps, KPIs, and so on. In
other words, in practice, it is quite difficult to verify whether corporate investment will
really be directed to projects with high eco-economic efficiency. As a result, ESG may turn
into a window-dressing gesture meant for investors rather than something meaningful
and effective.

The direct impact of energy companies’ sustainable development programs on their
attractiveness for investors is reflected in green bond issuance. Russian banks have recently
begun to issue ESG-linked loans, which is also a positive sign. Companies that commit
to the ESG agenda may enjoy easier access to finance and global value chains, which is
particularly important in the sanctions period. There has been a shift in the paradigm of
behavior, demonstrated by young investors and executives in the energy sector: in addition
to financial indicators, many of them have started paying attention to the ‘green” aspects in
companies’ performance. At this point, however, it is crystal clear that, in addition to being
more expensive than traditional energy sources, RES cannot fully meet our energy needs.

Digitalization is one of the factors contributing to the achievement of ESG goals in
the energy sector. There is research evidence [87,89,90] that most of the digital solutions
implemented by energy companies are intended to optimize consumption, to balance the
load peaks, and to conserve energy, which helps save natural resources and reduce GHG
emissions (see Table 3). Other solutions are aimed at ensuring workplace safety in power
plants and promoting distance learning systems and virtual /augmented reality systems
for personnel training, which has a positive impact on corporate social responsibility
and the quality of corporate governance. There is a separate group of factors related
to digitalization: for example, remote monitoring systems installed at energy facilities
contribute to the development of ‘manless’ technologies, which improve workplace safety
and allow companies to move to condition-based maintenance, thus promoting resource-
conserving consumption [91,92].

Table 3. Examples of ESG factors and the corresponding digital solutions.

ESG Factor Digital Solutions Outcomes
Smart EV charging infrastructure
Creation of EV charging infrastructure for private and Cutting CO, emissions by stimulating the
public transport, implementation of platform solutions development of electric transport, including public
for EV charging infrastructure control, and testing of new  transport. Optimization of resource use with the help
technologies (e.g., smart charging, V2G, energy storage of V2G technology.
systems, and integration in smart grids).
Demand response management o o . .
. . o » emissions reduction and resource conservation.
Technology Creation of mechanisms for adjusting energy

consumption in relation to the normal load profile
through prices or incentive payments.

Demand response systems to reduce consumption in
peak times, thus cutting CO, emissions.

Digital technologies for remote load control and for
remote control of power plants” equipment
Creation of a technology to regulate the energy system'’s
operation through automatic remote load control from
the System Operator’s dispatch centers.

Optimization of consumption and resource
conservation.
Solving the problem of intermittency in renewable
energy with the help of balancing mechanisms.

Economy and management

Systems of predictive analytics for improved repair and
maintenance planning
Automated data system to control technical maintenance
and repair, and modernization and revamping of
equipment; integration with related business processes.

Optimization of equipment cost management.
Building end-to-end processes of maintenance,
repair, and modernization. Business process
standardization. Enhanced quality of planning.
Resource conservation. Accident risk reduction.

Common Information Model (CIM)
Creation of a unified digital model of the country’s (or
region’s) energy system by logically connecting the data
models of dispatch centers and power facilities.

Higher data quality, reduction in data heterogeneity
and asynchronicity of data updates. Shorter
commissioning time. Improvement of data

accessibility.

Implementation of intelligent systems for power
equipment monitoring.
Platform for automated control (monitoring) of
high-voltage equipment in substations.

Transition to condition-based maintenance—savings
in maintenance costs. Improvement of data
accessibility. Accident risk reduction.
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In all likelihood, despite the ongoing economic and energy crisis, ESG principles
will be playing an increasingly important role in the development of the energy business.
This means that more and more energy companies and actors in related markets will
be re-orienting their business models towards the green agenda, creating new eco- and
energy-efficient services for end users and implementing low-carbon technologies for
energy generation. Companies with high ESG ratings can also count on extra financial and
regulatory support from national governments: such plans have already been announced
by the American and British governments [93,94].

3.3. Adaptation of the Energy and Capacity Markets

The energy revolution alters not only the way energy companies organize their busi-
ness but also the behavior of players in related spheres seeking to expand their offerings
for end users through the application of innovative solutions. All of the above naturally
entails transformations in the energy markets’ architecture. As our analysis shows, this
aspect still remains largely underexplored, both in the research literature and in practice.
It is, therefore, important to place a special focus on several aspects of the model of the
wholesale market of energy and capacity shared by different countries.

Wholesale energy spot market. The structural and technological transformations
inherent in the energy transition will make the wholesale spot market obsolete for a
number of reasons:

1.  Asproducts are becoming more technologically diversified, power facilities are acquir-
ing a range of new functions: environmental, technical, and economic, which makes
them noninterchangeable and incomparable in a wide range of parameters. Thus,
they can no longer be considered as rivals (including the level of their variable costs).
The actual competition between generating facilities is possible only for power plants
using identical kinds of fuel of identical types and sizes. The technological progress
increasingly narrows the range of generating facilities, and competition moves from
the sphere of power generation to the sphere of investment and engineering;

2. Given the large discrepancies in fuel prices (natural gas-low-grade coal) and the
energy efficiency of power plants, the method of marginal-cost pricing is becoming
ineffective because, in this case, the closing price of electricity (its fuel component)
will go far beyond the average value. In the case of radical structural shifts, this will
trigger extra growth in the production costs in the energy systems, including both
variable and fixed expenses;

3. The equilibrium (marginal) price of the spot market covers only the variable costs of
manufacturers. Recovery of the fixed costs of equipment maintenance is becoming
more complicated and requires manufacturing companies either to obtain an addi-
tional margin on the spot market or to participate in competitive capacity trading on
a specialized market. The problem of covering the capacity-related expenses is made
more serious by the implementation of new capital-intensive technologies.

All of the above points to the key role played by free bilateral contracts on the wholesale
market of energy and capacity signed in different time periods and using different imple-
mentation mechanisms. Regulated tariffs determine the upper limits of negotiated prices.

Wholesale capacity market. Long-term regulation of the capacity market may be used
to ensure that generating companies will participate in state investment programs, as they
will be obligated to conclude capacity delivery contracts with the national government of
the given country. Such contracts include the mechanism of guaranteed investment based
on the price of a capacity unit set by the regulator. This price is calculated by using a certain
payback period, the recovery period of capital expenditure, and the economically justified
return on investment.

Retail markets of energy and capacity. A retail energy market functions within the
limits of regional power supply systems. The market’s transport infrastructure consists of
power distribution networks. In retail markets, independent energy producers (owners
of small-scale generators) sell energy and capacity through contracts to individual users
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and to local utilities companies (guaranteed supplier) at regulated tariffs. The mechanism
of competition in such a market is activated when the potential amount of total energy
generated by independent energy producers exceeds the total energy demand covered by
small-scale (distributed) generation. In this case, independent producers can sell energy
to the guaranteed supplier at the competitive prices that they set for the market operator.
The latter distributes the load among the generators by applying the least-cost criterion
(the fuel component of costs). The quoted price should not exceed the rate of the regulated
tariff (in the part of the tariff related to electricity charges) set for a specific producer.

Through load distribution in the planned dispatch schedule, a unified weighted-
average market price is set. This price is more favorable for consumers in comparison with
the marginal price used in the wholesale spot market.

4. Discussion

The concept of a business model, which initially evolved in highly competitive markets
and segments, is now gaining popularity in the energy industry. This trend is supported
by empirical evidence and is reflected in the growing body of research on this topic. The
survey we conducted as part of this study also confirms this conclusion. Over 60% of our
respondents said that their companies are actively developing their own business models
to become more competitive (Figure 6).

= The company already has an innovative business model and offers
customized services

6.0%

= The company is developing a unique business model and building

31.9% the technological base for its realization

Business model development and implementation is one of the
company’s strategic objectives and it has already started personnel
and team training for this purpose

The company is not engaged in business model development or
implementation

Figure 6. Implementation of business models in Russian energy companies (experts survey results).

On the one hand, experts note very typical advantages that appear in energy compa-
nies through the use of modern business models: for example, an integrated approach to
customer service, as well as personalization of services (‘smart home’, individual tariffs
for electricity and heat tariffs, and energy consumption forecasting). However, some other
areas that are unique to the electric power industry are much more important in their
opinion. In the field of asset life cycle management, advanced technological solutions
help establish the optimal levels of remote control and preventative maintenance, thus
extending the useful life of assets and the overall efficiency of the energy infrastructure and
optimizing power grids’ operation through real-time load balancing and IoE technologies.

Such innovative elements of business models contribute to reducing operating costs of
energy companies and increasing the reliability of energy supply. Thus, taking into account
the technological specificity of a particular industry in the design of business models is a
significant factor; moreover, as approved in [1,95], it is the technological component that
ultimately determines the viability of the business model. In this regard, it is difficult to
agree with the authors stating that the content of the business model is universal for any
market activity [96,97].

Changes in the technological architecture and the emergence of new market players,
increasing the intensity of competition, lead to the fact that business models are imple-
mented not only in energy companies operating in a market paradigm (power generation,
retail, and service companies) but also in utilities, which are often natural monopolies and
are, therefore, subject to rigid control from the regulator. For example, the large Russian
regional electric grid company Bashkirenergo is now building a more diversified business
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model and transitioning to a partner-led model of customer service, involving a guaranteed
supplier—a regional energy supply company. This model involves sharing the task of
installing energy meters in homes: communal and individual metering devices are installed
by the grid company, while the guaranteed supplier uses meter readings to track electricity
consumption. It also implies sharing the task of meter data collection: the guaranteed
supplier organizes metering data collection from households, for example, via email or
text messages, and then sends the data to the grid company. The grid company, in turn,
also collects the metering data in its offices and passes this information to the guaranteed
supplier. The grid company is responsible for taking control readings, and it provides
access to these data to the guaranteed supplier. Thus, the synchronization of documentation
forms and computational models starts: for more convenient data import/export to/from
data management systems, the guaranteed supplier and grid company adopt unified forms
of aggregated data reporting and formulae for calculating the volume of energy services
for the cases not regulated by the law.

In general, the development of the business models of energy companies, according to
a number of experts [49,60], occurs as a response to radical changes in the chain of creating
energy value. The authors tend to agree with this position. However, it should be noted
that in this regard it would be more accurate to describe value chains as ‘networks’ rather
than ‘chains’, since today’s energy companies, consumers, and suppliers of equipment,
service solutions, and software are embedded into a hyperconnected ecosystem (Figure 7).
All of these actors will have to overcome the habit of considering each element of the value
network in isolation and instead adopt a more comprehensive vision of the new power
systems and their elements.

Intelligent real-time network
management systems

Distribution
: . Maximum
Using direct current - lient
dreducing losses  [aREES Supply client-
gL pldt centricity

Specialization in the basic

System Consumer Becomes a
2 sinaal
part qf the load schedule generation prosumet

RES and small nuclear power,

S Diversification -
energy transition, flexibility and [t B o unique products
sustainability of energy supply generation players and services

Increasing environmental

and energy efficiency, reducing

Demand-side Microerids Reducing the load on
investment management ] the centralized network

Energy
storage
systems

Improving reliability, reducing peak power
requirements

Figure 7. Hyperconnected architecture of the future energy industry (developed by the authors on
the basis of the data given in [49]).

The key problems of implementing business models in the energy sector are as follows:

e  State regulators and energy infrastructure companies tend to see increased competition
in the energy sector as undesirable. The sector in general is ‘over-regulated’, which
impedes business diversification (implementation of an innovative business model
inevitably leads to diversification) [72].

e  Regional power systems are technically not ready for a massive increase in the number
of active users connected to the grid. Other problems include the spreading of bidirec-
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tional and multidirectional energy flows and capacity flows and challenges associated
with the certification of new technologies [31].

e  Some energy market players, primarily large private and state-owned companies, lack
economic motivation to improve their performance by offering new services. Instead,
they prefer to increase generation of electricity and heat, their main product. Moreover,
their management may lack awareness of the benefits of green energy and ESG [98].

e  Obsolete technologies and systems of corporate governance block the process of inno-
vation in companies; there is a shortage of qualified specialists capable of generating
new ideas and putting them into practice [99].

e  Cybersecurity and data protection are considered a priority in the transition to digital-
ization of operations, business processes, and communication with clients [100].

Therefore, the following practical guidelines can be recommended for those energy
businesses that are standing at the beginning of this road. These principles have been
successfully tested by energy companies from different parts of the energy sector (gen-
eration, transmission, and supply). First, it is necessary to evaluate the readiness of the
market (consumers and regulator), its pricing mechanisms, and the availability of the
technological infrastructure for new energy services. Second, since innovation lies at the
heart of any business model, corporate managers have to evaluate the amount of available
intellectual, technological, organizational, and investment resources. This also makes the
question of building ‘smart partnerships” with universities and suppliers of knowledge-
intensive solutions more relevant for the business. Such issues are discussed in detail in
other studies of the authors of this article [101,102]. Third, it is recommended to create an
integral automated management system connecting all the business processes and elements
of the value chain (resource planning, document flow, utility connection, budgeting and
finance, investment program, tariff calculation, and environmental and cyber security) into
a single cycle. It should be noted that these management systems not only can improve
the company’s performance but also make the business more flexible and responsive to
change, which is an essential task in times of crisis and uncertainty.

5. Conclusions

The energy sector is on the threshold of one of the most significant technological
transformations. In the future, energy companies” business models will be focused on
innovation, especially in the sphere of decentralized energy generation (provided that
its costs will continue to decline—a trend that is particularly relevant in crisis periods).
Widescale automation and advanced analytics will provide a new foundation for value
chain management. Thus, energy enterprises will be able to benefit from the optimization of
corporate governance processes, cost cutting, increased transaction security, and innovation
in end user services.

This study demonstrates the main vectors for the development of business models in
the electric power industry—a complex and conservative sector which has been for a long
time oriented towards the maximization of profit by selling a single product: electricity
and heat. The innovation cascade brings a major change to consumers’ attitudes to energy
as a service with unique characteristics. Similarly, business models are also undergoing
radical transformations. The three most popular types of business models include the
following: ‘spatial’ models of production organization based on platform network and
digital tools; introducing eco-friendly products to stimulate sustainable consumption; and
offering services to ensure ‘energy comfort’ and manageability of the energy supply process.
Identification of the characteristics of these types of business models and determination of
the basic conditions for their implementation in energy companies can be considered as a
theoretical result of the current study.

ESG provides a new conceptual framework for energy companies, resulting in new
business operations requirements and parameters of services. The use of ESG principles in
the energy business in conjunction with digital solutions has significant social implications:
this not only leads to the deep customization of services for consumers and an increase
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in the environmental efficiency of energy production but also generally contributes to the
formation of an energy culture of consumers, as well as awareness of the value of energy
as a key resource for the economy, which in turn lays the foundation for the sustainable
development of regions in the long-term perspective.

Our analysis of research literature and expert survey results show that the key factor
in the development of new business models should become the changes in the architecture
of the energy market’s retail sector, deregulation of the economic relationships between
the actors in the market, and the creation of simplified interfaces for easier technological
and information exchange between distributed energy systems and the country’s (or
region’s) energy system. All of the above should lead to the appearance of a new class of
market actors—active consumers and prosumers, operators of microenergy systems, and
aggregators of distributed energy resources, creating the demand for high-tech equipment
and services. In this regard, we have given recommendations for adapting the configuration
and rules of the wholesale and retail energy and capacity markets, which is an important
practical result of the article.

The variety of business model templates presented in the scientific literature and
practical cases does not allow to analyze the possibilities of their use in the energy sector
within the framework of just one article. Nevertheless, we tried to highlight the most
relevant types of business models for the modern electric power industry, demonstrate
their possible configurations, and justify the conditions for their successful implementation
in specific companies.

Another limitation could be found in the engagement of mainly Russian experts in
the surveys. However, it should be noted that the respondents’ professional and academic
background, their experience of participation in energy innovation projects, and a broad
scope of general knowledge were the key selection criteria employed by the authors. This
is why the majority of the surveyed experts are top managers of large companies. In order
to increase the reliability of the conclusions, a large number of practical cases and many
authoritative opinions of specialists from different countries were analyzed within the
framework of the study.

The issue of business modeling remains very promising for further investigations
by the authors. A broad horizon opens up as part of the study of the concepts of BCM,
proactive management, and strategic intelligence of the organization in relation to the
unique specifics of the electric power industry and energy markets. A special series of
research can be devoted to the use of platform business models and the analysis of the
transactional effects in energy companies of various sectors (generation, electric distribution
complex, energy supply, and energy trading). This also opens avenues for research on the
scenarios of business models’ transformation amid the increasing energy and economic
crisis, disrupted logistics chains, and investment shortages. The latter factors may change
the course of the energy transition, leading companies to choose familiar tools and solutions
over more progressive and intelligent ones.
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