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Abstract

The accelerating global demand for renewable heating, cooling and electricity, driven by
climate change and rising living standards, presents both a challenge and an opportunity
for sustainable energy transitions. This paper introduces the Initial-Aid Cashback (IAC)
model, an innovative business model designed to finance renewable energy solutions, with
a focus on space cooling, by leveraging citizen participation and collaborative financing
mechanisms. The model incentivizes private investors through discounted energy prices,
while system operators benefit from reduced upfront capital requirements and minimised
financial risk. Through two case studies, an office building in Romania (small-scale case)
and the application of the REGEN-BY-2 technology in a mixed housing-office area (large-
scale case), the paper demonstrates the model’s potential to accelerate the adoption of
renewable cooling technologies, enhance profitability for operators, and provide attractive
returns for investors. The findings highlight the model’s adaptability to diverse stakeholder
needs, its scalability, and its role in fostering the clean energy transition (CET). However,
challenges such as the need for a minimum number of investors, legal complexities, and
trust-building among stakeholders are identified as critical barriers to implementation. The
paper concludes that the IAC model offers a promising pathway to integrate citizens and
small investors into the CET, while emphasising the importance of supportive policies,
clear governance structures, and practical testing to ensure its success.

Keywords: sustainable energy financing; CET; innovative business models; initial-aid
cashback model; citizen participation; geothermal source heat pumps; tri-generation plants

1. Introduction

In the last three decades the market for cooling has been growing and will increase until
the middle of the century even more [1], shown in Figure 1. Thereby many opportunities
for new business models will arise, especially for renewable cooling as those technologies
shall be used primarily in the EU [2,3].

Also, funding opportunities are not suitable for every cooling solution which gen-
erates a need of different options of business and financing models for renewable and
sustainable cooling.

Through different regulations, it can be found that in future times, cooling in Europe
will be dominated by devices using natural refrigerants to avoid greenhouse effects by
striking cooling devices [4].

This study presents a new business model—applied both on renewable and on innova-
tive technology of REGEN-BY-2—that brings advantages for renewable energies compared
to conventional solutions, as costs are the main driver for the clean energy transition.
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According to Jakob et al., the IEA SHC Task 65 focused on promoting solar cooling in
the Global South to sustainably address growing cooling demands. Over four years,
experts analysed and adapted solar technologies to optimise costs and reduce the envi-
ronmental impact. They developed guidelines, standardised kits, and financing models
to support market penetration [5]. The task emphasised the importance of policy support
and of demonstration projects to overcome technical and non-technical barriers. Overall,
solar cooling shows potential to reduce emissions and electricity demand in high-need
regions [5].
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Figure 1. Growth in global air conditioner stock, 1990-2050. Adapted from [1].

Air conditioners and electric fans consume nearly 20% of global building electricity,
straining power systems and increasing emissions. Without policy interventions, cooling
demand will continue to rise, but improving equipment efficiency offers a significant
opportunity to mitigate this growth sustainably [6]. The adaptation of existing and the
development of new business models are needed to pave the way for sustainable cooling
and heating. The work incorporates outcomes of the EU-funded LIFE project Cooling
Down and is applied to the EU-funded Horizon 2020 project REGEN-BY-2.

The novel business model is based on learnings and the systematic approach of energy
communities [7,8] and servitisation schemes like ESCO and CaaS [9,10]. The aim was
to combine the advantages of the participatory aspects of energy communities with the
business advantages for operators from servitisation schemes.

While citizen participation in renewable energy projects has gained attention through
cooperative models [11], these approaches often rely on collective ownership rather than
hybrid financing mechanisms that combine private investments with operator-led service
provision. Similarly, servitisation models like Cooling-as-a-Service (CaaS) [9] focus on
risk transfer to operators, but neglect the potential of collective citizen financing to reduce
upfront costs. Moreover, risk allocation studies in decentralised energy systems primarily
address large-scale investors [12], leaving a gap for models that integrate small private
investors while ensuring operator profitability. The hereby proposed Initial-Aid Cashback
(IAC) model addresses these gaps by combining collective financing (citizen investments),
dynamic pricing (discounts for investors) and risk minimization for operators through
reduced OPEX. By shifting initial capital costs to a pool of private investors, the IAC
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model lowers operator risk compared to CaaS models, where operators bear full financing
risks [9]. The development of the new IAC model followed the method of science research
design [13].

2. Literature Review

The literature review provides an overview of business models and financing strategies.
These contain well-approved systems and models, but also new opportunities that were
developed recently.

2.1. Definition of Target Groups

This research on innovative and novel financing and business models targets
clients/end consumers of heat, cold and electricity; energy providers; and public bod-
ies. Thereby, the triangle of the energy trilemma [14] shows the three main aspects of
evaluating energy costs. Renewable energies must be (i) economically affordable, but at
the same time (ii) environmentally friendly and additionally (iii) available at any time.
These requirements may interfere with each other, as conventional cooling solutions may
be cost-effective and provide security of supply, but are not environmentally friendly.

Studies about the Energy Trilemma, presented in Figure 2, have shown that the main
focus changes due to external events. The World Energy Council developed reports over
more than 25 years, which can be compared, considering different crises that appeared, such
as the invasion of Russia into Ukraine. Also, the focus is different when looking at different
countries, depending on the direction the governments and the public opinion go [15].
When looking at the EU, since 2019, energy security has increased in importance [15-17].

Economics

Energy
Trilemma
Triangle

Energy Security Environment

Figure 2. The Energy Trilemma Principle.

One of the main challenges for trading renewable energies is the very diverse needs for
different applications. The focus of this research lies on private housing and office buildings.

2.2. Business and Financing Model Review

This section provides the basis for the development of a new, renewable-energy-
tailored business model. Therefore, an overview of different kinds of business models and
financing options is given, which is grouped into three sections.

e  Profit-oriented financing options;
e  Profit-oriented business models;
e  Social-oriented business and investment models.
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2.2.1. Profit-Oriented Financing Options

This section presents an overview of opportunities for financial support of private
companies. All opportunities contain monetary investments by natural or legal persons.

Seed funding: Seed funding is also referred to as early-stage financing, which involves
providing financial support during the initial phase of a start-up. [18]. It not only contains
support by cash but also by writing business plans, creating prototypes or commencing [19].
Gcobisa Hazel Nxozi and Zandisile Mkubukeli examined the impact of seed funding,
provided by the local government, on the growth of informal small businesses in the
Winelands District. Through a quantitative analysis of 60 entrepreneurs, it was found
that the seed funding was helpful in purchasing equipment and machinery. However,
the allocated amount was insufficient to ensure long-term stability and sustainability for
these businesses. The study recommends that the government reevaluate its strategies and
provide case-specific financial support to better address the unique needs of each business,
contributing to job creation and poverty reduction [20].

Private Equity: Private equity refers to investments in non-publicly traded compa-
nies. Through these investments, companies gain not only capital but also expertise from
investors. In return, investors receive ownership stakes in the company, which may yield
financial returns over time [21]. The recent growth of private equity markets has sparked
increased interest in its nature and effects, particularly in later-stage buyouts, which have
been a controversial focus [22]. Private equity has become an increasingly popular financ-
ing method, particularly in the context of corporate crises, where traditional financing
options may be limited. It is considered a viable solution for turnaround or distressed
investments, as it can provide necessary capital and expertise. The growth of private equity,
especially in Germany, suggests its potential for future dominance, despite uncertainties
due to regulatory and economic changes. While private equity and corporate crises may
seem unrelated, private equity has proven beneficial in addressing financial difficulties and
driving business recovery [23].

Venture Capital: Venture capital is a form of private equity financing provided by
professional investors to early-stage or rapidly growing companies that are not listed on
public stock exchanges. Unlike traditional corporate finance, which typically involves
passive investors and readily traded shares, venture capitalists actively participate in the
management of the companies they fund, often sitting on boards and guiding key decisions.
These investments are high-risk, as the companies are often innovative and unproven, but
they offer the potential for significant returns through capital gains when the firms succeed
or go public. Due to asymmetric information, where entrepreneurs often know more about
the business than investors, venture capital relies on close monitoring and staged financing
to manage uncertainty and align incentives [24].

Blended finance: Blended finance refers to the strategic use of public or philanthropic
funding, often in the form of grants or concessional finance, to attract additional private
investment into projects that support sustainable development, especially in developing
countries. The aim is to make projects financially viable by sharing risk, improving the
risk /return profile, or closing funding gaps that would otherwise deter private sector
involvement [25]. Though definitions vary, blended finance typically combines Official
Development Assistance (ODA) with non-grant resources and is designed to mobilise
more capital than public finance alone could achieve [25]. The Bank of America defines
blended finance as a kind of financing fund where different kinds of private and non-
private stakeholders can pay in to take part in projects with different levels of risk [26].
Blended finance refers to the use of concessional public or philanthropic capital to attract
private investment into sustainable development, especially in developing countries. It
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aims to reduce investment risks and mobilise private sector resources to help achieve the
Sustainable Development Goals (SDGs) [27].

Crowdfunding: Crowdfunding is a form of financing where a large number of people
collectively fund a project or idea. With the rise of the internet, crowdfunding evolved
rapidly, initially gaining popularity in the creative sector. Backers typically receive a reward
or simply help bring a project to life. Crowdfunding includes types such as donations,
lending, and investing. The significant growth in funding amounts highlights its strong
potential [28]. It is important to point out that this kind of financing is independent of
banks [29]. By the EU, crowdfunding is described as “an emerging source of financing
involving open calls to the public, generally via the internet, to finance projects through
monetary contributions in exchange for a reward, product preordering, lending, or invest-
ment. For small businesses, access to this form of finance represents an alternative (or a
complement) to more traditional sources of finance like debt finance” [30].

Bulk procurement: This type of financing involves the procurement of goods valued
at over €100,000. By increasing the volume of purchased goods, the unit price can be
reduced [31]. Thereby, this kind of financing has several advantages, such as access to
better deals containing lower prices, the quality of the goods will not vary and also the
invest of time will shrink.

Cash machine model: This model contains a prepay system, which leads purchasers
to pay for goods and services in advance. Thereby, the provider has the money upfront to
deliver the service that has been paid for [32]. The advantage for the provider is the low
financial risk.

Pay as you go: This financing model allows companies to acquire goods without
upfront payments or additional compensation. It is commonly used in the IT sector, for
example, when renting online storage or server capacities. This means the purchasing
company avoids preparatory efforts and does not incur post-project costs [33].

2.2.2. Profit-Oriented Business Models

Towards the financing options, business models do not only contain financing but also
services that are offered in a common package. The business models can contain monetary
support, but also selling goods or services.

ESCO financing: ESCOs (Energy Service Companies) emerged in the 1980s in the U.S.
to address energy crises and promote sustainability. They offer full-service energy efficiency
solutions, including project design, financing, implementation, and savings verification.
Modern ESCOs, now global and innovation-driven, extend beyond efficiency to energy
trading and environmental services. As knowledge-intensive service providers, they
drive service innovation, adapt flexible business models, and play a key role in reducing
emissions and fossil fuel dependence [34]. ESCOs support energy-efficient building retrofits
without requiring upfront investment from clients. Through energy performance contracts
(EPCs), ESCOs provide comprehensive services including audits, installation, maintenance,
and financing. These contracts help clients to lower energy costs, shift risk, and focus on
their core business. Two main EPC types exist: shared savings and guaranteed savings,
with the latter being more common in regions like the US, Europe, and Korea. While ESCOs
enable significant energy and cost savings, both clients and ESCOs prioritise profitability,
making additional cash flow essential for project viability [35,36].

Leasing-financing: “An agreement between two parties whereby one party allows
the other to use his/her property for a certain period of time in exchange for a periodic fee.
The property covered in a lease is usually real estate or equipment such as an automobile or
machinery. There are two main kinds of leases. A capital lease is long-term and ownership
of the asset transfers to the lessee at the end of the lease. An operating lease, on the other
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hand, is short-term and the lessor retains all rights of ownership at all times.” [37]. Lease
finance companies, classified as Non-Bank Financial Institutions (NBFIs), play a key role in
supporting various economic sectors and strengthening the financial system. In Bangladesh,
lease financing has become a popular funding method for entrepreneurs, with the industry
growing by 25.5% in 2001-2002 compared to the previous year [38].

Guaranteed availability: This model refers to a type of service guarantee where a
company promises that a service will be available at a specific time, level, or under certain
conditions—and if not, the company commits to compensating the customer or taking
corrective action [39]. By having the guaranteed availability, consumers pay an extra
amount to the provider. By those payments additional installations can be done to renovate
the system or create redundancies whereby the delivery of the good or service can be
assured [40].

Cooling as a Service: Cooling as a Service (CaaS) is an innovative business model
where customers pay for cooling as a service rather than owning the equipment. The
provider finances, installs, maintains, and manages the system, while clients only pay
for the cooling they use. This model reduces upfront investment and encourages energy-
efficient, sustainable solutions. However, adoption varies across regions and sectors due
to local barriers, regulatory gaps, and limited stakeholder collaboration. Communication
between providers, manufacturers, and policymakers is often insufficient, and there is a
lack of clarity on necessary partnerships. To overcome these challenges, tailored business
models, improved financing mechanisms, supportive policies, and awareness campaigns
are needed. Future efforts should also include more diverse stakeholder perspectives and
quantitative research [9]. The SET alliance was founded to make “Servitisation” business
offers available on a global scale. Servitisation means that not only is a product sold within
a contract, but also services targeting the net-zero goal of the SDG are rendered [19]. CaaS
is part of this alliance and focuses on sustainable cooling by providing full installation and
services of cooling to users [41].

Green Bonds: Bonds are securities in which an investor lends money to a company
or government for a fixed period of time. In return, the investor receives regular interest
payments. At the end of the term, also known as maturity, the investor is repaid the amount
invested. The term “fixed-income securities” is often used synonymously with bonds, as the
investment generates fixed payments over the term. The maturity date marks the point in
time at which the issuer of the bond repays the borrowed capital to the investor [42]. Della
Coce et al. defined Green Bonds as “fixed-income debt securities issued (by governments,
multi-national banks or corporations) in order to raise the necessary capital for a project
which contributes to a low carbon, climate resilient economy” [43].

2.2.3. Social-Oriented Business and Investment Models

There are also opportunities where business and investment models are provided by
communities or social facilities.

Citizen Cooperative: The EU defines a cooperative as ,,an autonomous association
of persons united to meet common economic, social, and cultural goals. They achieve
their objectives through a jointly owned and democratically controlled enterprise.” [44].
Recently, cooperatives have experienced a renewal, adapting to address modern societal
challenges like low-skilled employment, environmental sustainability, affordable housing,
and fair trade [11]. New forms, such as multi-stakeholder cooperatives, have emerged,
where various stakeholders (workers, consumers, producers) collaborate for the public
good. These cooperatives are often seen as social enterprises. The cooperative model is
effective in situations where market power is excessive, contracts fail, or public goods are
needed [8]. By giving ownership to users, cooperatives reduce transaction costs, increase
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trust, and avoid exploitation common in investor-owned firms. In monopolistic markets,
for example, consumer cooperatives allow members to ensure access to quality goods at
fair prices, focusing on collective well-being rather than profit maximisation [11].

Philanthropy: Philanthropic funding for cold-related initiatives involves support and
funding of projects that address cooling challenges and serve as an investment model.
These include the expansion of cold chain infrastructure for temperature-sensitive goods,
but also cooling solutions for communities in hot climates or disadvantaged populations.
Philanthropic funding supports innovation, research and sustainable cooling solutions to
strengthen public health, food security and climate resilience [45].

Community cooling hub: The goal of community cooling hub (CCHs) is to provide
cold for a group of stakeholders in a sustainable way, according to the Paris Agreement and
the UN Sustainable Development Goals [46]. Other than using sectoral divided cooling
solutions, cooling hubs can provide cold to several consumers, and interdependences
can be used in a positive way. An example of a community cooling hub is the Kiambu
County hub in Kenya, where the Lari Horticulture Co-operative Ltd. provides farmers
access to sustainable cold-chain technologies, training, and storage solutions to reduce
post-harvest losses and improve production quality, while also fostering collective action
and market access for the community [47]. Furthermore, Debnath et al. provide suggestions
for several community cooling hubs for rural communities [48]. This shows the feasibility
of Community cooling hubs in rural areas.

2.2.4. Identification of Research Gap of Business Models

Despite the diversity of existing business models for renewable energy installations
and energy service offerings, the literature review shows that there are gaps in theory and
practice, especially when it comes to hybrid models for sustainable energies. A compre-
hensive systematic review by Engelken et al. (2016) highlights that the current literature
on business models for renewable energies is fragmented and focuses on individual cases
or regions, while quantitative data, robust comparative studies and global framework
analyses are lacking [49]. As a result, market players, especially small investors and final
consumers, have little reliable basis for evaluating the economic viability of new models
such as Caa$S or hybrid-financed business model variants. In addition, several structural
barriers have been identified in an analysis of the cooling industry that hinder the transi-
tion to sustainable cooling models: Current business practices and structures are heavily
product-oriented and focus on the sale of physical devices rather than on establishing
servitisation or usage-based models, which makes innovation beyond traditional product
sales difficult [50].

Furthermore, research on the servitisation approach for energy and cooling shows that
CaaS and similar servitisation-based approaches have not yet been sulfficiently empirically
investigated and operationalised and that there is a lack of clear framework conditions
for their implementation, e.g., with regard to value and cost allocation, measurement
of servitisation effects or regulatory requirements. Overall, the literature suggests that
there are conceptual, empirical and application-oriented gaps in existing business models,
underscoring the need for further theoretical frameworks and empirically tested models—
especially in sectors such as sustainable cooling, where traditional sales models dominate
and new, usage-based financing concepts are not yet mainstream [51].

3. New Innovative Business Model

In addition to the models presented in Section 2, this section introduces a new concept:
the Initial-Aid Cashback (IAC) model. Developed under the Cooling Down project, this
model offers citizens an additional opportunity to participate in the CET for cooling supply.
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For the REGEN-BY-2 project, the model was adapted for a small district, consisting of
several residential and office buildings for heating, cooling and electricity supply.

3.1. The Initial-Aid Cashback Model Methodology

The primary objective of the IAC model is to significantly accelerate the deployment
and adoption of renewable energy technologies while not being dependant on subsidies. To
achieve this, the model is specifically designed to target system operators as the key stake-
holder group. By tailoring the financial and operational structure to their needs, the model
seeks to enhance the attractiveness of renewable energy solutions among operators and
thereby stimulate their market engagement. The model functions through a collaborative
investment financing and operational discount mechanism.

The need for heating, cooling and electricity among a group of end users is fundamen-
tal. A share of these private customers makes a financial contribution intended to fund
the installation of the renewable-based heating, cooling and/or electric system partly or
completely. Moreover, the system operator is responsible for constructing and operating
the energy infrastructure. Importantly, the operator retains ownership of the installed
technology, ensuring long-term control over its maintenance and service provision. Those
end users who contribute to the initial investment will benefit from access to renewable
energy services—specifically cooling—at a reduced price compared to those end users who
will not contribute. This group of end users can be labelled as an energy community, since
this group is characterised by a joint interest and belief realised by a collaborative action [7].
This discounted service works as a form of return on investment. For the operator, the
model offers substantial benefits: the initial capital requirements are partially offset through
external investment, and the provision of cooling services can be initiated without the need
to secure conventional bank credit. Moreover, the financial risk associated with offering
cooling services is minimised due to the upfront cost-sharing and the long-term service
relationship with customers.

Thus, the model establishes a mutually beneficial arrangement. Operators gain oper-
ational flexibility and lower financial exposure, while private investors are incentivized
through reliable returns in the form of reduced energy costs. Figure 3 illustrates the struc-
tural logic of the model, highlighting the flow of financial resources and energy services
between the involved stakeholders.

=
Discount energy price n

©

[ A2 i o
- ml}"’,"mcnl
Group A
Private Investor Pool ‘ N [}
T, -
=D ‘ —
Group B X
Other consumers Administrator/Operator =
sment Himilt
o .0
... No it

Standard energy price

Figure 3. Initial-Aid Cashback model, adapted from [52].
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3.2. Numerical Approach

The Initial-Aid Cashback (IAC) model can have positive effects for both the operator
and the private investors. For the calculation, the main factors are the investment costs,
operational costs, number of private investors, number of consumers, annual energy
demand and discount (%) for initial aid to private investors. The following equations were
defined in [52].

Operational costs (OPEX) are calculated by
Operational costs = Administration costs + Maintenance costs + Energy costs (1)

With
Operational costs, maintenance costs and energy costs in €/a

Sales of energy are calculated by

Es = EDemand,Inves’tors X Pricepiscount + EDemand,Others X Pricestandard ()

With

Eg = Sales of energy in kWh/a

Epemand Investors = Annual energy demand of investors in kWh/a

Epemand Others = Annual energy demand of investors in kWh/a

Pricepiscount = Energy price for private investors, including discount in € /kWh
Pricesiandard = Energy price for consumers that not invested in € /kWh

Profit of operator per year can be calculated by

Profit of operator = Sales of energy — Operational costs ©)]

With

Profit of operator in €/a
Sales of energy in €/a
Operational costs in €/a

Savings per private investor as a result of calculation:

SaVingSInvestors = EDemand,Investors X (Pricegiandard — Pricepiscount) 4)

With

SavingSmvyestors = Total annual monetary savings of investors in €/a

EDemand Investors = Annual energy demand of investors in kWh/a

Pricepiscount = Energy price for private investors, including discount in € /kWh

Pricestandard = Energy price for consumers that not invested in € /kWh

By the comparison of the total savings with the investment, the amortisation of the
investment can be identified.

3.3. Case Study I: Office Building in Romania

For the evaluation of the IAC business model, a multi-storey building in Romania
is taken to be considered as the best practice case, which was conducted by the Cooling
Down project [53].
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The three-storey office with a usable area of 368 m? is highly energy efficient. It is well
insulated: the walls are 25 cm thick with 20 cm of mineral wool insulation, and there is a
ventilated fagade. The windows are triple-glazed for high thermal performance, and the
flat roof is made of reinforced concrete with 40 cm of insulation.

The office is located in a region with a temperate-continental climate, with an average
yearly temperature of around 11.7 °C. The building operates mainly on weekdays from
8:00 a.m. to 4:30 p.m. and includes open office areas, individual offices, and meeting rooms.

Energy-efficient systems reduce consumption outside working hours. Heating is pro-
vided by a central geothermal heat pump system. Cooling is handled by a passive system
that uses the naturally cool temperature of the ground (free cooling) and distributes it
through a Thermally Activated Building Structure (TABS). The system includes five geother-
mal probes, which work with the heat pump to efficiently regulate indoor temperature and
humidity. By using the ground as a seasonal energy store, the building maintains comfort
while minimising energy use. For the application of the IAC-model, it was assumed that
the device for cooling is replaced and fully financed by the consumers of the cold.

The result of those calculations shows that renewables are more interesting for the
operator than conventional cooling by the application of the IAC-model, which is the result
of lower OPEX. Figure 4 shows amortisation time for the investors.

Private Investors - Amortisation

45
40
35
30
25
20
15
10

L 2

Years of amortisation

o o
P —— & o o
0 @ 4 . 4

0 20 40 60 80 100
Number of private investors (in relation to consumers in %)

—o—Renewable —e=Conventional

Figure 4. Case study—Romanian office building: Amortisation for investors, adapted from [52].

One of the most important factors of the new business model is the profit for the
operators, shown in Figure 5, as this decides if renewables are more interesting for operating
companies than conventional energies. In this case study, the operator would benefit from
applying the Initial-Aid Cashback model.

The case study shows that the point of view is important for the evaluation of
the application of the Initial-Aid Cashback model. For operators, the installation of
renewables would increase the profit due to low ongoing costs. On the other side, in-
vestors would have a longer period of amortisation, investing in renewables compared to
conventional energies.
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Total profit for Operator
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Figure 5. Case study—Romanian office building: Profit for Operator, adapted from [52].

3.4. Case Study II: REGEN-BY-2 Technology

REGEN-BY-2 is an EU-funded H2020 project aimed at developing a lab-scale prototype
of a thermodynamic cycle heating, cooling end electricity generation plant [54]. The
technology uses two-phase fluids to efficiently convert various renewable thermal sources
into electrical, heating, and/or cooling energy. The project technology was developed
by the startup TIFEO, founded in 2018, which holds the exclusive licence for the driving
patent [55].

The goal is to create a versatile and highly efficient plant that can exploit renewable
thermal sources ranging from small-scale (e.g., residential) to large-scale (e.g., industrial)
applications. The technology combines direct and inverse Carnot cycles with two-phase
fluids, achieving higher efficiency and operational flexibility compared to commercialised
systems, aiming to support the EU sustainability goals.

This section discusses the question of the pricing of the new technology, answering
whether it is still financially attractive. The technology was applied in the example as
a supply for heating, cooling and electricity in a housing—office mixed area. Therefore,
different demands need to be considered, as for the office buildings, the cooling demand
is a lot higher than for the housing buildings. Table 1 shows the assumed annual energy
demand for heating, cooling and electricity.

In addition to the building specifications, Table 2 shows the input parameters of the
IAC model calculation for this case. For the purposes of the REGEN-BY-2 case study, the
total rated output of the REGEN-BY-2 plant was assumed to be 1766 kW. The total energy
demand is examined and includes heating, cooling and electricity. In addition, the energy
price is averaged and weighted according to energy sources. Ultimately, the consumer
pays per kWh at the cost of the weighted price. This methodology was adapted to the
tri-generation technology of the REGEN-BY-2 project.
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Table 1. Specification in size and thermal demands of residential and office buildings for REGEN-BY-2

exemplary calculations.

Residential
Housing Area/Unit Specific Annual Heat Specific Annual Cooling
Units Heating Load Demand Cooling Load Demand
Building 1 10 100 m? 40 W/m? 138 MWh/a 20 W/m? 3MWh/a
Building 2 10 100 m? 40 W/m? 138 MWh/a 20 W/m? 3MWh/a
Building 3 10 100 m? 50 W/m? 173 MWh/a 17 W/m? 25MWh/a
Building 4 10 100 m? 50 W/m? 173 MWh/a 17 W/m? 2.5 MWh/a
Building 5 10 100 m? 60 W/m? 207 MWh/a 13 W/m? 1.9 MWh/a
Building 6 10 100 m? 60 W/m? 207 MWh/a 13 W/m? 1.9 MWh/a
Sum 60 600 m? 50 W/m? 1036 MWh/a 100 W/m? 15 MWh/a
Office
Specific Annual Specific Annual Coolin
Office Units Area/Unit H p Heating p &
eating Load D d Cooling Load Demand
eman
Building 1 4 250 m? 50 W/m? 139 MWh/a 85 W/m? 50.6 MWh/a
Building 2 4 250 m? 55 W/m? 153 MWh/a 85 W/m? 50.6 MWh/a
Building 3 4 250 m? 60 W/m? 167 MWh/a 80 W/m? 47.6 MWh/a
Building 4 4 250 m? 60 W/m? 167 MWh/a 80 W/m? 47.6 MWh/a
Building 5 4 250 m? 75 W/m? 209 MWh/a 70 W/m? 41.7 MWh/a
Sum 20 1250 m? 60 W/m? 834 MWh/a 400 W/m? 238 MWh/a
Table 2. REGEN-BY-2 Input Parameters for the IAC-model.
Parameter Value Unit
Electric energy demand of consumers 259,967 kWh/a
Heating demand of consumers 1,870,369 kWh/a
Cooling demand of consumers 253,050 kWh/a
Annual energy demand total 2,383,386 kWh/a
Annual increase in energy demand 2 %
Price of energy for consumer Electric 0.35 €/kWh
Price of energy for consumer Heating 011 €/kWh
Price of energy for consumer Cooling 0.18 €/kWh
— Avg. price of energy (Weighted by type of energy) 0.14 €/kWh
o} Conventional energy price 0.10 €/kWh
g Purchase price of driving energy source 0.05 €/kWh
o Bank interest rate 15 %
Inflation 2 %
Timeframe 10 years
Number of consumers 80 ¢
Number of investors 50 % (of consumers)
EER 1
Discount rate 90 %
Multiplication factor for discounted energy amount 6
Total Discounted Energy 14,300,316 kWh
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Table 2. Cont.

Parameter Value Unit

© Purchase and Installation costs 750,000 €

?§ Maintenance costs 10,000 €/a
% Energy costs 119,169 €/a
~ Funding total 0 €

Té Purchase and Installation costs 211,920 €

s

g Maintenance costs 4238 €/a
>

=

S Energy costs 214,505 €/a

It is assumed that the application of the REGEN-BY-2 technology is fully financed
by private self-using housing owners and offices. Through the IAC model, they receive a
discount to repay their investment. The balance is shown in Figure 6, where the amortisation
time for the private investors is shown.

Amortisation for Investors

Years of amortisation
[a—
N

= L N~———————
0 20 40 60 80 100
Number of private investors (in relation to consumers in %)

—4¢—=Renewable =——e=Conventional

Figure 6. Case study—REGEN-BY-2: Amortisation for investors.

Besides the point of view of the private investors, the result of the application of the
REGEN-BY-2 technology shows that the operator and owner of the system can generate
high profit by applying the technology for heating, cooling and electric supply. As the
operator and owner do not pay investment costs directly, the maintenance, but mainly
the energy bills, determine the profit. For the REGEN-BY-2 technology case, it is assumed
that the operator uses cheap waste heat, which makes it a lot more profitable to run the
new technological system. Figure 7 shows the annual profit for the operator, considering
operation costs for maintenance and energy supply.

The time of amortisation for investors strongly depends on the pricing of the energy
device. Figure 8 shows the amortisation timeframe in relation to the total invest.
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Figure 7. Case study—REGEN-BY-2: Profit for tri-generation unit operator for 20 years.
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Figure 8. Correlation between total invest cost and years of amortisation for investors in Case Study II.

The analytics were conducted through a sensitivity analysis, where all input parame-
ters of Table 2 were varied. Results indicate that the number of investors and operational
costs are the most critical factors: sufficient investor participation ensures economic viability
for investors, while operational costs directly determine the operator’s profitability.

4. Results
4.1. General Results

The IAC model addresses energy poverty and offers flexibility, making it particularly
beneficial for energy systems with several small energy consumers. The calculation results
show that it is an advantage for the investors, if the number of investors is increased. It
incentivizes private investors by providing discounted renewable energy services. The
model’s adaptability to various consumer needs and its ability to be easily scaled are
advantageous. The IAC model entails several challenges, including the complexity of
defining appropriate discount levels. Additionally, the legal and contractual agreements
required for the IAC model can be complicated, potentially deterring stakeholders. Also,
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the governance model for investors, including voting rights and decision-making processes,
needs to be clearly defined to ensure the model’s success.

One main barrier is the limited budget of the investor group if they are private [11],
which requires an even larger group of investors. Furthermore, trust among stakeholders
can be identified as a significant barrier to the model’s implementation. A further identified
barrier is the long-term commitment required from investors and the ongoing maintenance
and payback period for investments.

In conclusion, the IAC model offers a promising approach to financing sustainable
energy solutions, with potential benefits for public housing and energy poverty alleviation.
However, its implementation faces challenges related to trust, contract complexity, and the
need for clear governance structures. Addressing these issues through practical testing and
refining the model’s framework will be crucial for its success.

4.2. Stakeholder Consideration and Risk Allocation

Risk allocation in participatory energy models has so far focused primarily on large
investors such as private equity firms or operator models such as ESCOs (energy service
companies) and Cooling-as-a-Service (CaaS), while private small investors have been
largely ignored [12]. These models usually transfer risks to institutional players or operators,
but not to end users or small investors.

The Initial-Aid Cashback (IAC) model addresses this gap by minimising risks for small
investors through guaranteed price reductions and, at the same time, reducing operator
risks through collective pre-financing. It thus creates an innovative approach that increases
both the attractiveness for private investors and the stability for operators.

Rather than being tailored to a particular energy technology, the IAC model is based
on a generalised financial architecture that can be applied across different renewable
energy systems and use cases. The IAC model is structured around three fundamental
elements: capital contribution, asset ownership, and the return mechanism. The capital
contribution is provided by a group of end users who act as investors by supplying
upfront financial resources to support the implementation of the energy system. In contrast,
ownership of the physical energy infrastructure remains exclusively with the system
operator, who keeps responsibility for installation, operation, maintenance, and long-term
system performance. Following the investment and installation phase, investors benefit
from reduced energy prices for the energy services consumed over the operational lifetime
of the system. Consequently, the IAC model can be assumed to be generalisable across
different technologies and application contexts.

Furthermore, the following Tables 3 and 4 show the advantages and challenges of the
model, regarding the different stakeholder groups.

Table 3. IAC model—Pros and Cons for the investigated stakeholder types.

Stakeholder

Pro Con

Opportunity for financial asset ROl can evtl. be higher with

Investing consumer Discounted ener conventionals
& coumtec enetsy Profitable only if enough investors
Participation in CET
take part
Very low risk Has to find enough investing
Operator e
Owns facilities consumers
Push of renewable energy generation
Municipalities /administrations Increased tax income by higher None.

citizens’ wealth
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Table 4. IAC model—Risks and Risk mitigation for the investigated stakeholder types.

Stakeholder Risk

Risk Mitigation

Long-term binding to the operator may
restrict switching to more efficient energy
suppliers.

Step-out clauses can allow investor exit
while ensuring system continuity.

Changes in energy regulation may affect

Regulatory risk can be mitigated through

Investors tariff structures and investor returns. adaptive tariff clauses and contract reviews.
Energy price volatility may reduce the Indexation mechanisms linked to market
relative attractiveness of discounted tariffs. prices can limit this risk.
Inflation may erode the real value of Inflation-linked tariff adjustments can
tariff-based returns over time. preserve investor benefits.
Lower energy demand may increase the Minimum energy offtake clauses can
relative impact of fixed maintenance costs. mitigate this risk.
Operator

Insufficient participation of investors may
compromise financial viability.

Minimum investor thresholds can be
defined before project implementation.

The IAC model offers diverse stakeholders the opportunity to invest in the clean
energy transition. However, the associated risks of private investments must be carefully
evaluated. As outlined by Egli, the energy sector is exposed to multiple risk categories,
including price risk, curtailment risk, resource risk, policy risk, and technology risk, which
require systematic assessment to ensure sustainable investment decisions [12]. The fol-
lowing Table 5 shows risks for investors and the operator and provides opportunities for
risk mitigation.

Table 5. Applicability of IAC model for different stakeholders.

Stakeholder Applicability of IAC Model

Applicable, but advantage is only given if
they are investors.

Private consumers

Applicable and interesting as alternative

Small private i t .
matl private mvestors to stock or fund investments.

Applicable, but only if they are also

Large investors

consumers and other investors participate
as well.

Energy System operators and energy
providers

Very interesting, as they are owners of the
technology and have very low risks.

Interesting to foster this model, as small

Public authorities private investors can participate in CET.

5. Discussion

The usability of a business model depends on its scope and the individual role of the
operator. Generally, the following three findings stand out.

First, the Initial-Aid Cashback (IAC) model is an innovative business model for financ-
ing and operating renewable heating and cooling technologies. It combines the participation
of private end users in covering the investment costs with the operational management
by system operators. Investors benefit from reduced energy prices as a return on their
investment, while operators own and operate the installed technology in the long term.

Second, the economic appeal of the model is evident for both operators and investors.
Case studies, such as the application of REGEN-BY-2 technology or an office building in
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Romania, illustrate that operators can achieve high profits through low OPEX and the use
of cost-effective energy sources. Private investors recoup their investments through the
energy price discounts granted, with the payback period depending heavily on investment
and energy prices. The model proves to be particularly economically attractive for small
consumers, public buildings and operators of mixed-use facilities, even without being
dependent on subsidies.

Last, there are challenges and barriers to implementing the IAC model. A minimum
number of investors and clearly defined contractual and governance structures are nec-
essary to build trust. The complexity of determining appropriate discount levels, legal
frameworks and the long-term commitment of investors can make implementation diffi-
cult. Practical testing and model adjustments are therefore necessary to ensure scalability,
flexibility and acceptance among the various stakeholders.

The applicability of the IAC model and its exploitation depend on the individual
needs, barriers, but moreover, opportunities and the interests of stakeholders. Therefore,
Table 5 shows where the model can be applied in principle and its degree of generalisability.

The potential of the IAC model cannot only be analysed for stakeholder types, but
also for building types. The decision for the different building and use types is based on
Task 4.1 and its deliverable D4.1 of the Cooling Down project [56].

Tables 5 and 6 show that the application of the JAC model is not only a single case
evaluation but can also be categorised in a broad way, and that it can be exploited for
various applications. In general, the IAC model is good to integrate many citizens and
small, private investors in the CET, overcoming structural barriers and providing them the
opportunity to gain money from the transition.

Table 6. Feasibility of IAC model for different types of buildings. Adapted from Hueber et al. [52].

Building Type Applicability of IAC Model
Applicable and very interesting, as many
Residential multi-family buildings parties have the chance to invest and to
consume.
Residential single-family buildings Not applicable.
Offices Applicable in buildllings with several
parties.
Not applicable, as mostly one party is
Health facilities investor and one party is energy
consumer.
Applicable if owners of the stores are
Shopping malls consumers or have energy contracts with
the consumers.
District cooling network Interesting, especially for small networks.

6. Conclusions

The Initial-Aid Cashback (IAC) model presents a novel and flexible approach to
financing renewable energy solutions, particularly in the rapidly expanding sector of
renewable heating and cooling without the dependence on subsidies. By aligning the
interests of private investors, system operators, and public authorities, the model addresses
key barriers to the adoption of sustainable technologies, namely, high upfront costs and
financial risk. By distributing the financial load of investment on multiple end users, the
individual users benefit from reduced risk, which in turn increases the interest of the
system operator. The two investigated case studies of the REGEN-BY-2 technology and the
Romanian office building demonstrate that the IAC model can generate significant benefits
for operators through reduced operational costs and increased profitability, while offering
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private investors an attractive return on investment via discounted energy prices. The
model’s adaptability to various building types and consumer groups further underscores
its potential to drive the clean energy transition (CET) and promote citizen participation in
renewable energy projects.

However, the successful implementation of the IAC model depends on overcoming
several challenges. The need for a minimum number of investors to ensure financial
viability, the complexity of legal and contractual agreements, and the requirement for
long-term trust and commitment among stakeholders are critical factors that must be
addressed. Additionally, the model’s focus on energy generation, rather than efficiency
improvements, may limit its applicability in certain contexts. Clear governance structures,
supportive policies, and practical testing will be essential to build confidence among
potential participants and refine the model’s framework.

From a stakeholder perspective, the IAC model is particularly advantageous for energy
system operators and providers, who benefit from low-risk investments and ownership of
the technology. For private consumers and small investors, the model offers an accessible
entry point into the CET, with the potential for financial returns and participation in
sustainable energy generation. Public authorities can leverage the model to foster renewable
energy adoption, enhance tax revenues, and address energy poverty. The model’s scalability
and adaptability make it suitable for a wide range of applications, including residential
multi-family buildings, offices, and small cooling grids, though its effectiveness varies
depending on the specific context and stakeholder dynamics.

In conclusion, the IAC model represents a promising tool for accelerating the deploy-
ment of renewable cooling technologies and integrating citizens into the energy transition.
Future research should focus on practical testing, refining governance mechanisms, and ex-
panding the model’s applicability to diverse regional and sectoral contexts. By addressing
the identified challenges and leveraging the model’s strengths, the IAC model can play a
pivotal role in advancing sustainable cooling solutions and achieving the goals of the clean
energy transition.
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