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Publishable executive summary 
HYBUILD is an EU Horizon 2020-funded project, led by COMSA Corporación, which will develop 
two innovative compact hybrid electrical/thermal energy storage systems for stand-alone and 
district connected buildings. 

The present deliverable D1.4 has been developed in the framework of WP1 activities related to 
the “KPIs: Building and system requirements” of HYBUILD project results and it is the final main 
outcome of T1.6 “Cost and Technology Payback Analysis”. 

Indeed, this deliverable represents the Technology Payback Analysis of the HYBUILD solutions, 
thus aimed at evaluating their financial sustainability based on a financial and cash flow 
statement analysis, taking into account the main financial indicators, namely Return on 
Investment (ROI), Net Present Value (NPV) and Pay Back Time (PBT). 

In this framework, this document starts with the definition and analysis of all the components 
that constitute both the Mediterranean and Continental HYBUILD systems layouts in order to 
collect from technology providers the related costs needed to perform the financial analysis. 
When not available, costs have been estimated based on the market expected target prices. 

This first section is followed, in the third chapter, by the financial and cash flow statement 
analysis where CAPEX, OPEX and main revenue streams are reported together with the analysis 
of the main financial indicators (e.g., PBT, NPV, ROI) for each of the HYBUILD system (Continental 
and Mediterranean). Only the Continental system reported positive financial indicators in terms 
of Net Present Values (NPVs) greater than zero, allowing to consider the scenario selected for 
this system, financial sustainable. 
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Acronyms and Abbreviations 
 

CAPEX Capital Expenditures 
CON Continental 
DHW Domestic hot water 
enerboxx enerboxx® Energy efficient DHW-storage from PINK 
EoL End of Life 
LCC Life Cycle Cost 
MED Mediterranean 
NPV Net Present Value 
OPEX Operating Expense 
PBT Payback Time 
PV Photovoltaic 
ROI Return on Investment 
RPW-
HEX 

Refrigerant-PCM-Water HEX (latent storage integrated in the 
refrigerant cycle of a compression heat pump) 

WP Work package 
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1 INTRODUCTION  

1.1 Aims and objectives 

HYBUILD is an EU Horizon 2020-funded project, led by COMSA, which will develop two 
innovative compact hybrid electrical/thermal energy storage systems for stand-alone and 
district connected buildings.  

The aim of this report (Deliverable D1.4 “Technology Payback analysis”) is to assess the financial 
sustainability of the two HYBUILD solutions applied for Mediterranean (MED) and Continental 
(CON) buildings, through a financial and cash flow statement and the calculation of financial 
indicators, namely Return on Investment (ROI), Net Present Value (NPV) and Pay Back Time 
(PBT). For this aim, parametric studies already performed in WP5 and also included in D5.3 were 
also carried out to fully evaluate the economic potential for both the MED and CON systems 
under different assumptions.  

1.2 Relations to other activities in the project 

The inventory of the HYBUILD systems was defined in Deliverable D5.1 Life Cycle Assessment of 
the HYBUILD system. 

Most information on the costs of HYBUILD systems components was provided by the technology 
providers involved in WP2 (Core components and modules design), through questionnaires, co-
developed with NTUA, also during the activities and for the respective analysis of Task 5.2 (Life 
Cycle Cost Analysis) of WP5.  

Input to this deliverable was also provided by the activities carried out within WP4 (Smart control 
and System integration) and reported in Deliverable 4.2 (Functional requirements specification), 
where the simulations of both HYBUILD solutions were performed, providing input for the 
electricity consumption of the HYBUILD systems. 

1.3 Report structure 

The deliverable is divided into seven sections.  

 In Section 1, the aims and objectives of the report, its relationship with the other 
activities of the project, its main structure, as well as the partners’ contribution is 
described. 

 In Section 2, an overview of the HYBUILD Mediterranean and Continental configuration 
is reported, including the list of components and the corresponding equipment 
acquisition and installation costs.  

 In Section 3, the financial analysis and cash flow statement for both the MED and CON 
system was reported together with the methodology used and the definition and 
calculation of economic indicators. 

 Section 4 states the main conclusions and key findings of this report. 

1.4 Contribution of partners 

The contribution of each partner in Task 1.6 is listed below: 
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 NTUA: parametric analysis scenarios based on the costs of components collected from 
technology providers, revision of the technology payback analysis questionnaire. 

 UDL: verification and revision of questionnaire and inventory. 
 STRESS: revision of the questionnaire and inventory. 
 EURAC: simulations to obtain operational data for the HYBUILD systems. 
 ITAE: cost data input. 
 CSEM: cost data input. 
 AKG: cost data input. 
 FAHR: cost data input. 
 OCHS: cost data input. 
 FRES: cost data input. 
 PINK: cost data input. 
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2 ANALYSIS OF THE HYBUILD TECHNOLOGIES AND SYSTEMS 
This chapter aims to characterize the HYBUILD systems starting from the definition of all 
components that constitute the MED and CON layouts as elaborated in Task 4.2.  

Based on the HYBUILD configurations and on the related list of components, a technology 
payback analysis questionnaire was created in collaboration with the WP5 partners, and in 
particular with NTUA and STRESS, for both the MED and CON systems in order to retrieve 
investment and operational costs from the technology providers (WP2 and WP3 partners). 
When not available, costs were estimated based on the market expected target prices. 

The technology payback analysis questionnaire was structured as an excel format based on the 
life cycle stages in order to be used also to collect data for the Life Cycle Cost (LCC) analysis 
conducted in WP5. For each life cycle stage, a type of cost has been defined and described as 
follow. 

Table 2.1: Legend of Technology Payback Analysis questionnaire  

Life 
Cycle 
stages 

Stage description Type of cost Description 

A1-A3 

A1: Raw material 
extraction and processing 
A2: Transport to 
manufacturing site 
A3: Manufacturing 

Cost of all 
developed 
sub-system 

This type of cost refers to the production stage 
of the life cycle and it includes the raw material 
supply, the transport, and the manufacture 
costs. Please specify transport costs separately, 
at least as a rough estimation. 

Engineering 
costs 

Additional costs foreseen for the design, 
development and performance testing and 
validation of the commercial product. This 
includes detailed design and due diligence 
costs, issuing performance certificates, 
installation permits etc. Please provide at least 
a rough estimation per unit, based on the 
capacity of the future commercial production 
line. 

A1-A3: Product acquisition cost 

This type of cost corresponds to the actual 
(retail) selling price of the subsystem (to be 
estimated, at least by providing a minimum and 
a maximum selling price). 

A4-A5 

A4: Transport to the 
building site 

Installation 
costs 

Costs foreseen for the installation of the 
commercial product at the installation site, for 
the equipment used and the related labor 
costs. 
This type of cost refers to the construction 
process stage of the life cycle and it includes 
transport, construction and installation process 
costs. Please specify transport costs separately, 
at least as a rough estimation. 

A5: Installation into the 
building 

B4 B4: Replacement 
Replacement 
costs  

Rough estimation for the annualized cost of 
replacement of spare parts etc. No annual 
maintenance costs are taken into account for 
this study. 

B6 B6: Operational energy use 
Operational 
energy use 

Rough estimation 
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Life 
Cycle 
stages 

Stage description Type of cost Description 

C1 
C1: Deconstruction/ 
Demolition 

Dismantling 
costs 

This refers to the end-of-life dismantling of the 
commercial product. Please share at least a 
rough estimation, including the labor costs and 
equipment required. 

C2-
C41 

C2: Transport to waste 
processing 
C3: Waste processing 
C4: Disposal 

Disposal 
costs 

This type of cost refers to the end-of-life stage 
of the life cycle and it includes transport, waste 
processing and disposal costs. Please specify 
transport costs separately, at least as a rough 
estimation. 

 
The questionnaire excel file was structured into different sheets dedicated each one to the 
modules and components that characterize both the HYBUILD MED and CON systems. For each 
module, the costs reported in the above table have been requested to the related technology 
providers. Below, the questionnaire template is reported as an example. 

 
Figure 2.1: Technology Payback Analysis questionnaire template 

Chapters below provide an overview of the HYBUILD Continental and Mediterranean systems, 
with the definition of all the components that constitutes both the layouts and the 
corresponding investments and operational costs. 

In particular, the two layouts have been created starting from the Mediterranean and 
Continental concepts, as reported in Figure 2.2, which are the core of HYBUILD project. 
Components, sensors and connections needed to guarantee the proper operation of the system 
have been detailed according to the input received from WP2 and WP3, where the core 
components and modules and the storage subsystems have been developed. The definition of 
the sensors takes into account operational and security issues, as well as the monitoring of the 
performance. 

The Mediterranean has been mainly conceived for single family houses; the Continental concept 
is instead conceived for small multi-family houses. 

 
1 Recycling was not taken into account since only the life cycle stages considered in WP5 analysis and in 
agreement with technology providers were taken into account. 

A4-A5 stage B4 stage B6 stage C1 stage C2-C4 stages

Module Components
Technical 
provider

Cost of all developed 
sub-system

Engineering cost
Equipment 

acquisition cost
Ιnstallation cost

Replacement 
costs 

Operational 
energy use

Dismantling
Disposal 

costs 

Investment cost Operational costs End of life
A1-A3 stage
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Figure 2.2: Mediterranean and Continental (right) concepts 

2.1 The Mediterranean configuration 

In this section, the HYBUILD Mediterranean solution is briefly presented. The Mediterranean 
HYBUILD solution has been developed to optimise the cooling production, exploiting renewable 
energy and increasing the efficiency of the system by coupling different technologies, including 
thermal and electric storages. The system can also provide heating and domestic hot water. 

2.1.1 List of components and corresponding investment costs 

The module that characterizes the HYBUILD MED system together with the main components 
are provided in table below with the corresponding technical provider.  

Table 2.2: Main components of the HYBUILD Mediterranean system 

Module List of componets Technical provider 

Solar field of Fresnel 
collectors 

Collector field Fresnel 
FRESNEX 

Sensors and controller 

Sensible heat 
storage 
(decentralized PINK 
tank) 

Sensible heat storage tank 

PINK 
Hydraulic module 

Controller at tank 

Thermal controller 

Heat pump (HP) 
Compression HP 

DAIKIN 
Auxiliary, Sensors and controllers 

Low temperature 
latent heat thermal 
energy storage 
(RPW-HEX) 

RPW-HEX AKG 
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Module List of componets Technical provider 

Sorption storage 
(sorption module + 
evaporator 
condenser) 

Sorption module 

FAHR 
Dry cooler 

Electrical storage 
and DC system 
controller 

Electric battery ITAE - Toshiba 

DC-DC/AC-DC converter 
CSEM 

Electric controller 

Master controller ENG 

For each module and components, when available, the related aggregated investments costs, in 
terms of equipment acquisition and installation costs, are provided too based on data collected 
from technical providers through the payback analysis questionnaire. 

Table 2.3: HYBUILD Mediterranean system – Total costs 

Module Technical provider Equipment acquisition costs Installation costs 

Solar collectors FRESNEX 12,000 € 

Sensible heat storage  PINK 4,074 € 

Sorption storage FAHR 33,579 € 

Heat pump DAIKIN 10,500 € 

Latent energy storage  AKG 14,700 € 

Controllers and DC CSEM, ENG 10,238 € 

Electric battery ITAE 10,543 € 

PV panels - 2,205 € 

Total values 97,838€ 
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Figure 2.3: MED HYBUILD system cost breakdown 

2.2 The Continental configuration 

The HYBUILD continental solution has been developed to optimise heating and domestic hot 
water production, exploiting renewable sources and integrating a high-density high temperature 
latent storage in order to store the sensible energy of the hot gas exiting the compressor of the 
heat pump. The energy stored in the latent storage is able to cover large share of heating or 
DHW demand. The aim is to maintain a high coefficient of performance (COP) of the heat pump 
also during the production of DHW, which requires higher temperature with respect to the low 
temperature emission system generally coupled to the heat pumps in heating application. The 
system is reversible, and can produce cooling and DHW during summer operation, exploiting the 
latent storage all over the year. The main components of the thermal system are the 
compression HP, which provides heating and cooling energy, the RPW-HEX, the hydraulic 
separator, the Enerboxx hydraulic unit, and the Enerboxx tank. 

2.2.1 List of components and corresponding investment costs 

The module that characterizes the HYBUILD CON system together with the main components 
are provided in table below with the corresponding technical provider.  

Table 2.4: Main components of the HYBUILD Continental system 

Module List of componets Technical provider 

Compression DC 
heat pump 

Compression HP 

OCHNER 
Expansion vessel 

Heat exchanger 

Electric heater 
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Module List of componets Technical provider 

Auxiliary, sensors and controller 

Sensible heat 
storage 
(decentralized PINK 
tank) 

Sensible heat storage tank (enerboxx) 

PINK 
Hydraulic module 

Controller at tank 

Thermal controller 

Electrical storage and 
DC 

Electric Battery ITAE 

DC-DC/ AC-DC inverter 
CSEM 

Electric controller 

Master controller ENG 

High temperature 
latent heat thermal 
energy storage 

RPW-HEX AKG 

For each module and components, when available, the related aggregated investments costs, in 
terms of equipment acquisition and installation costs, are provided too based on data collected 
from technical providers through the payback analysis questionnaire. 

Table 2.5: HYBUILD Continental system – Total costs 

Module Technical provider Equipment acquisition costs Installation costs 

Compression DC heat 
pump OCHNER                                         26,828 € 

Sensible heat storage 
(10x Enerboxx) PINK 38,115 € 

Controllers and DC CSEM, ENG 16,538 € 

Electric Battery  ITAE 17,063 € 

High latent energy 
storage AKG 8,919 € 

PV panels - 8,820 € 

Total Values 116,282 € 
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Figure 2.4: CON HYBUILD system cost breakdown 
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3 HYBUILD FINANCIAL ANALYSIS AND CASH FLOW STATEMENT 

3.1 Methodological approach and main objectives 

The present chapter has the aim to provide a financial analysis of the two HYBUILD Continental 
and Mediterranean systems.  

In particular, the objective of the financial analysis is to investigate the robustness of the 
potential financial performances of each system once reached the market, and in particular, to 
assess its financial sustainability. In general, a project is considered financial sustainable when 
its Net Present Value (NPV), shows values greater than 0.  

The financial data needed to perform the analysis have been provided directly by the technical 
providers, according to their wide experience in the sector and their knowledge about the 
market trends. When not available, financial data have been estimated based on the market 
expected target prices. Financial data, in particular, have been collected through a dedicated 
technology payback analysis questionnaire prepared by RINA-C in strict collaboration with NTUA 
and STRESS to guide partners involved in the HYBUILD systems to fill in all the information 
needed (e.g., CAPEX, OPEX). It is noted that data were adapted and modified in agreement with 
the partners to represent as much as possible the cost of the final commercial HYBUILD 
solutions. Below, an extract of the financial template used is reported. 

 
Figure 3.1: Technology Payback Analysis questionnaire template 

In the following paragraphs the financial analysis of each of the two MED and CON HYBUILD 
system is provided. This financial analysis is conducted from the final end user point of view, 
aiming to verify the feasibility of the HYBUILD solutions. To achieve this goal, different economic 
indicators namely NVP (Net Present Value), PBT (Pay Back Time) and ROI (Return On Investment) 
have been calculated. These indicators were computed started from the costs data collected 
and estimated together with the partners in the technology payback analysis questionnaire.  

NVP is used to calculate the current value of all future cash flows generated by the 
Mediterranean and Continental HYBUILD solutions.  

PBT is an economic indicator that shows the period necessary to recover the cost of an 
investment financial analysis results, therefore the best solution will be the one with the lowest 
PBT.  

ROI is used to verify the profitability of an investment or to verify which solution is better. This 
indicator measures the capacity of the project to obtain the returns on investments.  

Below the formulas of the indices used to carry out the analysis are provided. 

  

A4-A5 stage B4 stage B6 stage C1 stage C2-C4 stages

Module Components
Technical 
provider

Cost of all developed 
sub-system

Engineering cost
Equipment 

acquisition cost
Ιnstallation cost

Replacement 
costs 

Operational 
energy use

Dismantling
Disposal 

costs 

Investment cost Operational costs End of life
A1-A3 stage
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Table 3.1: Performance indicators related to economic aspects 

Performance indicators Definition 

Return on Investment 
(ROI) 

𝑅𝑂𝐼 =
𝐺𝑎𝑖𝑛 𝑓𝑟𝑜𝑚 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 − 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐶𝑜𝑠𝑡

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐶𝑜𝑠𝑡
 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐶𝑜𝑠𝑡 = C  +  C  + C  + C   

C  : cost of all developed sub-system 

C  : engineering cost 

C  : labor and installation cost 
C  : financing costs related to installation 

𝐺𝑎𝑖𝑛 𝑓𝑟𝑜𝑚 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 (𝐺𝐼)2 = (𝐶𝑃𝐸 + 𝐷𝑅

∗

) 

𝐶𝑃𝐸 : energy cost of primary energy savings 
𝐷𝑅: demand/response remuneration3 
 

Net Present Value 
(NPV) [years] 

𝑁𝑃𝑉 = (
𝐺𝐼

(1 + 𝑟)
− 𝐶 ) 

𝐺𝐼: is the gain from investment as defined in ROI 
𝐶 : is the investment cost as defined in ROI 
𝑡: is the current time period 
𝑇: is the total number of years in the time period considered 
𝑟 is the discount rate (which should be based on available 
investment and/or inflation 

Payback Time (PBT) 

It is the year T in which the NPV equals 0. Simple payback period 
is the year T when NPV equals 0 assuming r is set to 0. 

𝑃𝐵𝑇 =
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐶𝑜𝑠𝑡

𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤
 

It is worth to underline that the ROI values for each of the scenario calculated and reported in 
chapters below will not be explicitly reported due to the high negativity of the value. This in fact 
would not bring added value to the content of the document. 

  

 

 

 
3 It is worth mentioning that the DR has not been considered because a participation in DR programs is 
not expected and it is incompatible with the baseline scenario considered in the HYBUILD project. 
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3.1.1 Main data, assumptions and parameters used in calculations 

Before starting the presentation of the main data and assumptions used to calculate CAPEX and 
OPEX of both the MED and CON systems and to perform the financial analysis, the list of 
parameters used in calculations is here provided. It is worth to underline that the nominal 
discount rate used in the analysis is equal to 5%45. 

Regarding the installation costs, it was assumed that they account for 5% of the total equipment 
acquisition costs, both for the HYBUILD MED and CON solutions. For the energy prices (electricity 
and natural gas), the values given in reports of EU are used for reference67. Finally, a reference 
period equal to 30 years has been considered for the analysis in accordance with the LCA study 
of D5.1. After the first year, the constancy of both revenue and cost values have been assumed 
in a conservative way. The values of all aforementioned parameters are summarized in Table 
3.2. 

Table 3.2: Economic parameters used in calculations 

Parameter Value Unit of measure 

Discount rate 5 % 

Lifespan of the systems 30 years 

Installation costs as % of acquisition costs 5 % 

End of Life (EoL) costs as % of acquisition costs 2.5 % 

Electricity price for MED system (Greece) 0.1680 €/kWhe 

Natural gas price for MED system (Greece) 0.0449  €/kWhfuel 

Electricity price for CON system (Germany) 0.3193 €/kWhe 

Based on the above-mentioned values, it is worth to underline that the energy savings can be 
deduced from subtracting the energy consumption values of the HYBUILD and reference 
systems found in Section 4.2.2 of the deliverable 5.3 in Tables 11, 12, 13 and 14. For the 
conversion of these savings to primary energy, the factors 2.18 (continental) and 2.17 
(Mediterranean) for electricity and 1.05 for natural gas were used. The energy prices were used 
to calculate Energy cost of primary energy savings because the final point of view of the financial 
analysis is that of the end user. 

For what concern both the HYBUILD MED and CON systems the above-mentioned parameters 
have been assumed constant for the entire 30-year period. In addition, the CAPEX was assumed 
to be sustained throughout the first year and thus the model has been constructed according to 
the scenario analyzed. 

The equipment acquisition and installation costs for the components of the Mediterranean and 
Continental HYBUILD systems, as can be found in the final versions of the questionnaires 

 
4 B. Petrović, X. Zhang, O. Eriksson, M. Wallhagen. Life Cycle Cost Analysis of a Single-Family House in 
Sweden. Buildings. 11 (2021) 215. 
5 H. Islam, M. Jollands, S. Setunge. Life cycle assessment and life cycle cost implication of residential 
buildings—A review. Renewable and Sustainable Energy Reviews. 42 (2015) 129-40. 
6 Eurostat. Electricity price statistics. 2021 
7 Eurostat. Natural gas price statistics. 2021 
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(Technology-Payback-Analysis-Mediterranean-System_FINAL_v7 and Technology-Payback-
Analysis-Continental-System_FINAL_v7), are presented in detail in Table 3.3 and Table 3.4, as 
previously showed as an aggregated form in the Chapter 2.  

Table 3.3: Equipment acquisition and installation costs for the Mediterranean HYBUILD system 

Module 
Technical 
provider 

Equipment acquisition 
costs 

Installation costs 

Solar field of Fresnel 
collectors FRESNEX 12,000 € 

Sensible heat storage 
(buffer tank) PINK 3,880 € 194 € 

Sorption storage + dry 
cooler FAHR 31,980 € 1,599 € 

Compression DC-driven 
chiller 

DAIKIN 10,000 € 500 € 

Low temperature latent 
heat thermal energy 
storage (RPW-HEX) 

AKG 14,000 € 700 € 

Controllers and DC bus CSEM, ENG 9,750 € 488 € 

Electric battery ITAE 10,041 € 502 € 

PV panels - 2,100 € 105 € 

TOTAL Acquisition cost  93,751 € 4,088 € 

TOTAL 97,838 € 

Table 3.4: Equipment acquisition and installation costs for the Continental HYBUILD system 

Module 
Technical 
provider 

Equipment acquisition 
costs 

Installation costs 

Compression DC-driven 
heat pump OCHNER 25,550 € 1,278 € 

Sensible heat storage 
(enerboxx) PINK 36,300 €  1,815 € 

Controllers and DC bus CSEM, ENG 15,750 € 788 € 

Electric battery  ITAE 16,250 € 813 € 

High-temperature 
latent heat thermal 
energy storage (RPW-
HEX) 

AKG 8,494 € 425 € 

PV panels - 8,400 € 420 € 

TOTAL Acquisition cost  110,745 € 5,537 € 

TOTAL 116,282 € 
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Regarding the electric controllers and DC bus for both ΗYBUILD systems, the associated costs 
were approximated considering commercially available components from the Ferroamp 
Products company, as suggested by CSEM, aiming at representing the final production costs. For 
the Mediterranean HYBUILD system, the commercial components SSO 8 and EnergyHub Wall 14 
kW were considered, corresponding to a total cost of approximately 3000€, while for the 
Continental system, two SSO 8, one EnergyHub XL 24U cabinet (inc. XL-28) and one EnergyHub 
XL 28 kW - expansion in cabinet were considered, which have a total cost of approximately 
9000€. 

The installation cost was assumed to be equal to 5% of the equipment acquisition cost, both for 
the HYBUILD MED and CON systems. This was considered to be a reasonable value, taking into 
account the parallel installation of the different components, and the variations in the original 
data provided by the partners. The values in the above tables refer to the installation costs of 
single components where a minimum value of 100€ was considered in case the 5% assumption 
results in an unrealistically low value. The installation costs of individual components shown in 
the tables were used for the replacement of components with a lower lifespan that the lifespan 
of the overall evaluation (i.e. replacement of the storage tank at the start of 11th year). 

Moreover, since the PV panels are not provided by a respective partner of the project, a market 
value was used, and the cost was taken equal to 700 €/kWp or 105 €/m2 of PV panel area8. 

In the framework of operational and replacement costs, the annual energy consumption of both 
the HYBUILD systems was calculated via simulations by EURAC, within WP4 activities, based on 
the energy demand of the Mediterranean and Continental climate reference building, 
respectively. The values, already presented in D5.1, are shown in Table 3.5 and Table 3.6 for 
completeness together with the respective electricity price (€/kWh) and the related operational 
cost (€). 

Table 3.5: Annual electrical energy consumption, price and cost of the Mediterranean HYBUILD system 

Component Energy consumption 
(kWh/year) 

Electricity price 
(€/kWh) Operational Cost (€) 

Heat pump 1,564 0.168 262.8 

Dry cooler 215 0.168 36.1 

Adsorption 80 0.168 13.4 

DHW electric heater 552 0.168 92.7 

Circulation pumps 355 0.168 59.6 

TOTAL 2,766  465 

Table 3.6. Annual electrical energy consumption of the Continental HYBUILD system 

Component Energy consumption 
(kWh/year) 

Electricity price 
(€/kWh) Operational Cost (€) 

Heat pump 6,374 0.3193 2035.2 

 
8 A. Jäger-Waldau. PV status report 2019. Publications Office of the European Union: Luxembourg.  (2019) 
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Enerboxx 
electric 
heater 

3,654 0.3193 1166.7 

Fan coil 658 0.3193 210.1 

Circulation 
pumps 392 0.3193 125.2 

TOTAL 11,078  3,537 

The replacement costs (namely the annual cost of replacement of spare parts, etc.) of the 
different subcomponents of the HYBUILD Mediterranean and Continental systems were 
provided by the respective industrial partners. For the PVs of both the HYBUILD systems, a 
replacement cost equal to 1% (half of the total 2%) is taken into account9.  

The operational costs of the systems were calculated considering the electricity and natural gas 
prices which were presented in Table 3.2. The operational and replacement costs of the MED 
and CON HYBUILD systems are shown in Table 3.7 and Table 3.8.  

Table 3.7: Operational and replacement costs for the Mediterranean HYBUILD system 

Module Technical 
provider 

Replacement 
cost (€/year) 

Operational 
cost (€/year) 

Solar field of Fresnel collectors FRESNEX -  

465 

Sensible heat storage (buffer tank) PINK 35  

Sorption storage + dry cooler FAHR 202 

Compression DC-driven chiller DAIKIN 200 

Low-temperature latent heat thermal energy 
storage (RPW-HEX) 

AKG -  

Controllers and DC bus CSEM, ENG -  

Electric battery ITAE -  

PV panels - 21  

TOTAL   923 €/year 

Table 3.8. Operational and replacement costs for the Continental HYBUILD system 

Module Technical 
provider 

Replacement 
cost (€/year) 

Operational 
cost (€/year) 

Compression DC-driven heat pump OCHNER 400 

3,537 
Sensible heat storage (enerboxx) PINK 30  

Controllers and DC bus CSEM, ENG -  

Electric battery  ITAE -  

 
9 J. Hernández-Moro, J.M. Martínez-Duart. Analytical model for solar PV and CSP electricity costs: Present 
LCOE values and their future evolution. Renewable and Sustainable Energy Reviews. 20 (2013) 119-32 
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High temperature latent heat thermal 
energy storage (RPW-HEX) AKG -  

PV panels - 84 

TOTAL  4051 €/year 

3.2 HYBUILD Financial and cash flow statement 

3.2.1 Base case scenario 

In this section, the financial and cash flow statement results are presented for a base case 
scenario, for which no heat losses in the heating and cooling distribution network are assumed. 

It is worth to underline that the primary energy savings reported as revenues in the financial 
plan has been calculated based on the data reported in the following tables. Energy cost of 
primary energy savings, in particular, has been calculated multiplying the primary energy savings 
with the respective prices, as reported in Table 3.2. As previously stated, the energy savings can 
be deduced from subtracting the energy consumption values of the HYBUILD and reference 
systems found in Section 4.2.2 of the deliverable 5.3 in Tables 11, 12, 13 and 14. For the 
conversion of these savings to primary energy, the factors 2.18 (continental) and 2.17 
(Mediterranean) for electricity and 1.05 for natural gas were used. The energy prices were used 
to calculate Energy cost of primary energy savings because the final point of view of the financial 
analysis is that of the end user. 

Table 3.9: Primary energy savings and related costs – MED system base case scenario 

MED system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost 
of primary 

energy 
savings 

Electricity 
consumption 1.379 2766 -1.387 - 3.010 -505,64 

Natural gas 
consumption 4.366 0 4.366 4.584 205,84 

TOTAL    1.575 -299,81 

Table 3.10: Primary energy savings and related costs – CON system base case scenario  

CON system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost 
of primary 

energy 
savings 

Electricity 
consumption 12.660 11.078 1.582 3.322,2 1.060,78 

Natural gas 
consumption 0 0 0 0 - 

TOTAL    3.322,2 1.060,78 
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As it is possible to observe in the above tables, there is not a real saving in the MED configuration 
because the HYBUILD system shows a greater electricity consumption with respect to the 
reference system. Despite the HYBUILD system has not natural gas consumption, this it is not 
enough to compensate the extra costs due to higher electricity consumption. 

On the other hand, for what concern the Continental configuration that does not foresee natural 
gas consumption for both the reference and HYBUILD system, the latter shows an electricity 
consumption value lower than the reference system resulting in an energy cost of primary 
energy savings equal to 1.060,78 €. 

Below, for each scenario that will be provided in detail in the following chapters, a table was 
provided with the aim to summarize the hypothesis and assumptions made. 

Table 11: Acquisition cost reduction per scenario 

CON and MED HYBUILD 
systems 

Acquisition Cost reduction (%) 

Base Case 
scenario Scenario 2 Scenario 3 

Cost reduction (%) 0 25 50 

 
Table 12: Summary of hypothesis and assumption for each scenario 

BASE CASE SCENARIO 

MED system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost of 
primary energy 

savings 

Electricity 
consumption 

1.379 2766 -1.387 - 3.010 -505,64 

Natural gas 
consumption 

4.366 0 4.366 4.584 205,84 

TOTAL    1.575 -299,81 

CON system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost of 
primary energy 

savings 

Electricity 
consumption 

12.660 11.078 1.582 3.322,2 1.060,78 

Natural gas 
consumption 

0 0 0 0 - 

TOTAL    3.322,2 1.060,78 

SCENARIO 2 

MED system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost of 
primary energy 

savings 
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Electricity 
consumption 

1.831 2.766 -935 -2.028,95 -340,9 

Natural gas 
consumption 

7.168 0 7.168 7.526,4 337,9 

TOTAL    5.497,45 -2,93 

CON system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost of 
primary energy 

savings 

Electricity 
consumption 

19.789 11.078 8.711 18.989,98 6.063,5 

Natural gas 
consumption 

0 0 0 0 - 

TOTAL    18.989,98 6.063,50 

SCENARIO 3 

MED system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost of 
primary energy 

savings 

Electricity 
consumption 

2.328 2.766 -438 -950,46 -159,7 

Natural gas 
consumption 

9.937 0 9.937 10.433,85 468,5 

TOTAL    5.497,45 308,8 

CON system Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost of 
primary energy 

savings 

Electricity 
consumption 

25.591 11.078 14.513 31.638,34 10.102,1 

Natural gas 
consumption 

0 0 0 0 - 

TOTAL    31.638,34 10.102,1 

3.2.1.1 Mediterranean HYBUILD System 

In the table below, a simplified financial plan of the MED HYBUILD system Base Case scenario 
from the end user point of view is provided. The values provided in the last row FCFO are 
referred to the yearly cash flows. To calculate the NPV the excel formula which mirrors the one 
provided in D1.3 was used. It automatically discounts the yearly cash flows at the indicated 5% 
discount rate. 
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Table 3.13: BC Financial Plan – MED HYBUILD System (€) 

 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Energy cost of 
primary energy 
savings 

  - 299,81  - 300  - 300 - 300 - 300 - 300 - 300 - 300 

OPEX  923 923 923 923 923 923 923 923 

Total OPEX  923 923 923 923 923 923 923 923 

EBITDA  - 1.222  - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 

EBIT - - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 

Net Result - - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 

 

EBITDA - - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 - 1.222 

Capex    97.838              

FCFO - 97.838  - 1.222 - 1.222  - 1.222 - 1.222  - 1.222 - 1.222  - 1.222 - 1.222  

Source: RINA-C Elaborations 

As it is possible to observe from the table above the base case scenario for the MED HYBUILD 
system shows negative results for the entire period of operativity. These values indicate that the 
HYBUILD MED system in the base case scenario is not an economically viable solution, due to 
the high acquisition cost of the HYBUILD system, as it includes far less commercially mature 
technologies. 

As a result, the NPV is negative, so the future return is less than the opportunity cost of invested 
capital. The high value of PBT further demonstrates the no profitability of the investment since 
too much time is needed to its recovery. 

Table 3.14: Performance indicators – Base Case scenario MED HYBUILD systems 

NPV (€) PBT (years) 

-116.348 80,03 

3.2.1.2 Continental HYBUILD System 

In the table below, a simplified financial plan of the CON HYBUILD system Base Case scenario 
from the end user point of view is provided. The values provided in the last row FCFO are 
referred to the yearly cash flows. To calculate the NPV the excel formula which mirrors the one 
provided in D1.3 was used. It automatically discounts the yearly cash flows at the indicated 5% 
discount rate. 

Table 3.15: BC Financial Plan – CON HYBUILD System (€) 

 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Energy cost of 
primary energy 
savings 

  1060,8  1061  1061 1061 1061 1061 1061 1061 

OPEX  4051 4051 4051 4051 4051 4051 4051 4051 

Total OPEX  4051 4051 4051 4051 4051 4051 4051 4051 

EBITDA  - 2.990  - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 

EBIT - - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 

Net Result - - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 
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EBITDA - - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 

Capex 116.282             

FCFO -116.282 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 - 2.990 

Source: RINA-C Elaborations 

As it is possible to observe from the table above, also the base case scenario for the CON 
HYBUILD system shows negative results for the entire period of operativity. These values 
indicate that the HYBUILD CON system in the base case scenario is not an economically viable 
solution, due to the high acquisition cost of the HYBUILD system, as it includes far less 
commercially mature technologies. 

As a result, both the NPV and ROI are negative, so the future return is less than the opportunity 
cost of invested capital. The PBT is very high but lower than the MED HYBUILD system. Also in 
this case, the high value of PBT further demonstrates the no profitability of the investment since 
too much time is needed to its recovery.  These results suggest that the CON HYBUILD solution 
is far more appealing, due to the significantly increased savings in the operational cost of the 
system as explained in the previous section of the deliverable.  

Table 3.16: Performance indicators – Base Case scenario CON HYBUILD systems 

NPV (€) PBT (years) 

-161.557 38,89 

3.2.2 Case studies 

For the base case calculations presented in the previous sections, costs used to perform the 
financial analysis were those provided by technical providers through the payback analysis 
questionnaire. It was hence considered purposeful to conduct a sensitivity analysis to determine 
and investigate the influence of potential reduction in the equipment acquisition (and the 
installation) costs of the HYBUILD solutions, in the direction of assessing the potential for the 
final fully commercialized system. Lastly, the impact of the variation on energy prices for the 
base case scenarios, was investigated, given the high uncertainty of the energy market. The 
sensitivity analysis taken as reference in this document is that described in detail il D5.3 and 
performed by NTUA. 

More specifically, regarding the acquisition cost of the HYBUILD solutions, two scenarios of 
reduced acquisition costs (relative to the base case costs) by 25% and 50% were examined. 
Regarding energy prices, the increase/decrease for the electricity and natural gas prices by 100% 
and 50% respectively was considered.  

It is worth to underline that the primary energy savings reported as revenues in the financial 
plan calculated for both the MED and CON scenarios has been calculated based on data reported 
in the following tables. Energy cost of primary energy savings, in particular, have been calculated 
multiplying the primary energy savings with the respective prices, as reported in Table 3.2. 

Table 3.17: Primary energy savings and related costs – MED system Scenario 2 

MED system 
Scenario 2 

Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost 
of primary 

energy 
savings 
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Electricity 
consumption 1.831 2.766 -935 -2.028,95 -340,9 

Natural gas 
consumption 7.168 0 7.168 7.526,4 337,9 

TOTAL    5.497,45 -2,93 

Table 3.18: Primary energy savings and related costs – CON system Scenario 2  

CON system 
Scenario 2 

Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost 
of primary 

energy 
savings 

Electricity 
consumption 19.789 11.078 8.711 18.989,98 6.063,5 

Natural gas 
consumption 0 0 0 0 - 

TOTAL    18.989,98 6.063,50 

As it is possible to observe, there is not a real saving in the MED configuration because the 
HYBUILD system shows a greater electricity consumption with respect to the reference system. 
Despite the HYBUILD system has not natural gas consumption, this it is not enough to 
compensate the extra costs due to higher electricity consumption. 

On the other hand, for what concern the Continental configuration that does not foresee natural 
gas consumption for both the reference and HYBUILD system, the latter shows an electricity 
consumption value lower than the reference system resulting in an energy cost of primary 
energy savings equal to 6.063,5 €. 

Table 3.19: Primary energy savings and related costs – MED system Scenario 3 

MED system 
Scenario 3 

Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost 
of primary 

energy 
savings 

Electricity 
consumption 2.328 2.766 -438 -950,46 -159,7 

Natural gas 
consumption 9.937 0 9.937 10.433,85 468,5 

TOTAL    5.497,45 308,8 

Table 3.20: Primary energy savings and related costs – CON system Scenario 3  

CON system 
Scenario 3 

Reference Hybuild Savings 
Primary 
energy 
savings 

Energy cost 
of primary 

energy 
savings 
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Electricity 
consumption 25.591 11.078 14.513 31.638,34 10.102,1 

Natural gas 
consumption 0 0 0 0 - 

TOTAL    31.638,34 10.102,1 

 

 

Finally, as it is possible to observe in the above tables, for what concern the Scenario 3 for both 
the MED and CON systems, a real saving can be considered because the HYBUILD system for 
both the configurations shows a lower electricity consumption with respect to the reference 
one. The result is an energy cost of primary energy savings equal to 308,8 € for the MED system 
and 10.102,1 for the CON system. 

3.2.2.1 FA results for the MED HYBUILD system 

The acquisition and installation HYBUILD system costs corresponding to the scenarios regarding 
reduced acquisition costs are shown in Table 3.21. Regarding the cost reduction scenarios, the 
acquisition cost of the photovoltaic panels was not included in the calculations, since it is a 
common component for both the HYBUILD and the reference system solutions. Furthermore, all 
other costs (except for the acquisition and installation costs), were considered to remain the 
same as in the base case scenario.  

 
Table 3.21: Acquisition and installation costs for the MED HYBUILD system for the different cost reduction 

scenarios 

Mediterranean HYBUILD 
system 

Cost reduction (%) 

Scenario 1 (base 
case) 

C1 

Scenario 2 
C2 

Scenario 3 
C3 

Cost reduction (%) 0 25 50 

Acquisition cost (€) 93,751 70,838 47,925 

Installation cost (€) 4,088 3,092 2,096 

TOTAL (€) 97,838 73,930 50,022 

The simplified FA results of the investigated scenarios with the related calculation of the 
performance indicators for the MED HYBUILD system from the end user point of view are 
presented in Table 3.22, Table 3.23, Table 3.24 and Table 3.25. 

As it is possible to observe from the table above, despite a reduction of acquisition and 
installation costs by 50%, also the C3 scenario for the MED HYBUILD system continues to show 
negative results for the entire period of operativity. These values indicate that the HYBUILD MED 
system in the C3 scenario is not an economically viable solution, due to the high complexity and 
respective high acquisition cost of the HYBUILD system, as it includes far less commercially 
mature technologies. 
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As a result, the NPV is negative, so the future return is less than the opportunity cost of invested 
capital. The high value of PBT further demonstrates the no profitability of the investment since 
too much time is needed to its recovery. The negative ROI also shows that the project is not 
profitable. 

The values provided in the last row FCFO are referred to the yearly cash flows. To calculate the 
NPV the excel formula which mirrors the one provided in D1.3 was used. It automatically 
discounts the yearly cash flows at the indicated 5% discount rate. 
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Table 3.22: BC Financial Plan – MED HYBUILD System – Scenario 2 (€) 

 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Energy cost of 
primary energy 
savings 

 -2,93 -2,93 -2,93 -2,93 -2,93 -2,93 -2,93 -2,93 

OPEX  923 923 923 923 923 923 923 923 

Total OPEX  923 923 923 923 923 923 923 923 

EBITDA  -926 -926 -926 -926 -926 -926 -926 -926 

EBIT  -926 -926 -926 -926 -926 -926 -926 -926 

Net Result  -926 -926 -926 -926 -926 -926 -926 -926 

 

EBITDA  -926 -926 -926 -926 -926 -926 -926 -926 

Capex 73.930         

FCFO -73.930 -925,62 -925,62 -925,62 -925,62 -925,62 -925,62 -925,62 -925,62 

Source: RINA-C Elaborations 

As it is possible to observe from the table above, despite a reduction of acquisition and 
installation costs by 25%, this C2 scenario for the MED HYBUILD system continues to show 
negative results for the entire period of operativity even if it is slightly higher that the base case 
scenario. These values indicate that the HYBUILD MED system in the C2 scenario is not an 
economically viable solution, due to the high complexity and respective high acquisition cost of 
the HYBUILD system, as it includes far less commercially mature technologies. 

As a result, the NPV is negative, so the future return is less than the opportunity cost of invested 
capital. The high value of PBT further demonstrates the no profitability of the investment since 
too much time is needed to its recovery. The negative ROI also shows that the project is not 
profitable. 

The values provided in the last row FCFO are referred to the yearly cash flows. To calculate the 
NPV the excel formula which mirrors the one provided in D1.3 was used. It automatically 
discounts the yearly cash flows at the indicated 5% discount rate. 

Table 3.23: Performance indicators – MED HYBUILD systems Scenario 2 

NPV (€) PBT (years) 

-87.945 79,87 

Table 3.24: BC Financial Plan – MED HYBUILD System – Scenario 3 (€) 

 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Energy cost of 
primary energy 
savings 

 309 309 309 309 309 309 309 309 

OPEX  923 923 923 923 923 923 923 923 

Total OPEX  923 923 923 923 923 923 923 923 

EBITDA  -614 -614 -614 -614 -614 -614 -614 -614 

EBIT  -614 -614 -614 -614 -614 -614 -614 -614 

Net Result  -614 -614 -614 -614 -614 -614 -614 -614 

 

EBITDA  -614 -614 -614 -614 -614 -614 -614 -614 
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 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Capex 50.022         

FCFO -50.022 -613,89 -613,89 -613,89 -613,89 -613,89 -613,89 -613,89 -613,89 

Source: RINA-C Elaborations 

As it is possible to observe from the table above, despite a reduction of acquisition and 
installation costs by 50%, also the C3 scenario for the MED HYBUILD system continues to show 
negative results for the entire period of operativity. These values indicate that the HYBUILD MED 
system in the C3 scenario is not an economically viable solution, due to the high complexity and 
respective high acquisition cost of the HYBUILD system, as it includes far less commercially 
mature technologies. 

As a result, the NPV is negative, so the future return is less than the opportunity cost of invested 
capital. The high value of PBT further demonstrates the no profitability of the investment since 
too much time is needed to its recovery. The negative ROI also shows that the project is not 
profitable. 

Table 3.25: Performance indicators – MED HYBUILD systems Scenario 3 

NPV (€) PBT (years) 

-59.317 81.48 

As can be seen from the results, the Mediterranean HYBUILD system, even a reduction of its 
acquisition cost, shows negative results for the entire period of operativity. This result in 
negative performance indicators that show the not profitability of this system. However, the 
results coming from the Scenario 3 are higher than the other one. 

According to the result of the NVP and ROI indicators, the third scenario that consider a CAPEX 
reduction of 50% is the best, but it is important to underline that in the second scenario the PBT 
shows a better result. The FCFO is negative in each scenario, this means that the Mediterranean 
solution is not economically feasible. 

The PBT was calculated as Investment costs/ Cash flow, as already provided in D1.3. So, the 
variable influencing PBT is not only CAPEX but also all the other variables composing cash flow. 
In our case, cash flow is calculated considering EBITDA and CAPEX. EBITDA is, in turn, influenced 
by revenues and cost streams. The reason behind the low difference among the two scenarios 
(base case and scenario 3) is that the scenario where CAPEX is reduced by 50% is Scenario 3 
where together with the CAPEX reduction, we also have an increase of savings with respect to 
base case (as reported in table 3.15). Considering these savings in the computation of EBITDA 
and in consequence in the cash flow we obtained, in relation to the PBT formula for the Scenario 
3, a denominator with an incidence on the CAPEX proportionally lower than the incidence of the 
denominator on the CAPEX considered for the base case scenario, entailing a bigger value as 
result. In fact, base case has a CAPEX equals to 97.838 and cash flow -1.222,5 with an incidence 
of the cash flow on the CAPEX of 1,24%; scenario 2 has CAPEX equals 73.930 and cash flow -
925,62 with an incidence of the cash flow on the CAPEX of 1,25%; scenario 3 has CAPEX equals 
to 50.022 and cash flow -613,89 with an incidence of the cash flow on the CAPEX of 1,22%. 

3.2.2.2 FA results for the CON HYBUILD system 

The acquisition and installation HYBUILD system costs corresponding to the scenarios regarding 
reduced acquisition costs are shown in Table 3.26.  
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Table 3.26: Acquisition and installation costs for the CON HYBUILD system for the different cost reduction 
scenarios 

Continental HYBUILD 
system 

Cost reduction (%) 

Scenario 1 (base 
case) 

C1 

Scenario 2 
C2 

Scenario 3 
C3 

Cost reduction (%) 0 25 50 

Acquisition cost (€) 110.745 85.159 59.572 

Installation cost (€) 5.537 4.258 2.979 

TOTAL (€) 116.282 89.417 62.551 

The simplified FA results of the investigated scenarios with the related calculation of the 
performance indicators for the con HYBUILD system from the end user point of view are 
presented in Table 3.27, Table 3.28, Table 3.29 and Table 3.30. The values provided in the last 
row FCFO are referred to the yearly cash flows. To calculate the NPV the excel formula which 
mirrors the one provided in D1.3 was used. It automatically discounts the yearly cash flows at 
the indicated 5% discount rate. 

Table 3.27: BC Financial Plan – CON HYBUILD System – Scenario 2 (€) 

 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Energy cost of 
primary energy 
savings 

 6.064 6.064 6.064 6.064 6.064 6.064 6.064 6.064 

OPEX  4.051 4.051 4.051 4.051 4.051 4.051 4.051 4.051 

Total OPEX  4.051 4.051 4.051 4.051 4.051 4.051 4.051 4.051 

EBITDA  2.013 2.013 2.013 2.013 2.013 2.013 2.013 2.013 

EBIT  2.013 2.013 2.013 2.013 2.013 2.013 2.013 2.013 

Net Result  2.013 2.013 2.013 2.013 2.013 2.013 2.013 2.013 

 

EBITDA  2.013 2.013 2.013 2.013 2.013 2.013 2.013 2.013 

Capex 89.417         

FCFO -89.417 2.012,5 2.012,5 2.012,5 2.012,5 2.012,5 2.012,5 2.012,5 2.012,5 

Source: RINA-C Elaborations 

As it is possible to observe from the table above, despite a reduction of acquisition and 
installation costs by 25%, the C2 scenario for the CON HYBUILD system shows negative results 
only the first year of operativity. Starting from the second year the FCFO is positive. 

These values indicate that the HYBUILD CON system in the C2 scenario could be an economically 
viable and profitable solution. However, also in this case both the NPV and ROI are negative. The 
PBT is equal to 44 years, resulting better than those calculated for the MED system in both the 
scenarios. However, the high value of PBT further demonstrates the no profitability of the 
investment since too much time is needed to its recovery. 

The values provided in the last row of the financial plan FCFO are referred to the yearly cash 
flows. To calculate the NPV the excel formula which mirrors the one provided in D1.3 was used. 
It automatically discounts the yearly cash flows at the indicated 5% discount rate. 



  Deliverable D1.4 

  

 

Table 3.28: Performance indicators – CON HYBUILD systems Scenario 2 

NPV (€) PBT (years) 

-58.946 44,43 

Table 3.29: BC Financial Plan – CON HYBUILD System – Scenario 3 (€) 

 Y0 Y1 Y2 Y3 Y4 Y5 Y10 Y 20 Y 30 

Energy cost of 
primary energy 
savings 

 10.102 10.102 10.102 10.102 10.102 10.102 10.102 10.102 

OPEX  4.051 4.051 4.051 4.051 4.051 4.051 4.051 4.051 

Total OPEX  4.051 4.051 4.051 4.051 4.051 4.051 4.051 4.051 

EBITDA  6.051 6.051 6.051 6.051 6.051 6.051 6.051 6.051 

EBIT  6.051 6.051 6.051 6.051 6.051 6.051 6.051 6.051 

Net Result  6.051 6.051 6.051 6.051 6.051 6.051 6.051 6.051 

 

EBITDA  6.051 6.051 6.051 6.051 6.051 6.051 6.051 6.051 

Capex 62.551         

FCFO -62.551 6.051 6.051 6.051 6.051 6.051 6.051 6.051 6.051 

Source: RINA-C Elaborations 

Finally, as it is possible to observe from the table above, the C3 scenario for the CON HYBUILD 
system shows positive results starting from the second year of operativity. These values indicate 
that the HYBUILD CON system in the C3 scenario is an economically viable solution.  

Moreover, in this case, the NPV is positive, so the future return is higher than the opportunity 
cost of invested capital. The PBT is equal to 10 years which allows to consider this scenario for 
the CON HYBUILD system economically sustainable. 

Table 3.30: Performance indicators – MED HYBUILD systems Scenario 3 

NPV (€) PBT (years) 

29.069 10,34 

As can be seen from the results, the CON HYBUILD system, shows better performance indicators 
than the CON one for the entire period of operativity.  

The above results indicate that a commercialized HYBUILD system featuring low acquisition cost 
can be a highly cost-competitive solution for the Continental MFH building, especially if the 
increased heating losses of the DHW tank and distribution network of the reference system are 
considered.  

 

 

 



  Deliverable D1.4 

  

 

4 CONCLUSION 
In the present deliverable, the cost-effectiveness of the HYBUILD Mediterranean and 
Continental systems was evaluated. The cost-effectiveness was evaluated through a simplified 
financial analysis from the end user point of view by comparing the financial performance 
indicators.  

Considering the outcomes of the financial analysis based on each scenario assessment, it is 
possible to conclude that the HYBUILD Mediterranean system can not be considered sustainable 
from a financial point of view in all the scenarios considered. This is mainly because the HYBUILD 
Mediterranean system results in substantial energy savings that compared to the reference 
system are not sufficiently high to make it cost-competitive against it. This is because of the 
disproportionately high acquisition cost of HYBUILD, due to the low commercial maturity of the 
involved components. 

The negativity of the financial performance indicators (NPV, PBT and ROI) showing values lower 
than zero allow to corroborate the previous statement. 

On the other hand, the HYBUILD Continental system was far more cost-effective. In fact, it shows 
better financial results in all the scenarios even if the base case and scenario that foresees a cost 
reduction by 25% presents negative financial performance indicators. However, if an acquisition 
cost reduction by 25% is assumed for the HYBUILD system, it becomes more cost-effective than 
the reference system if increased distribution network thermal losses are considered. The cost-
effectiveness of the HYBUILD Continental system against the reference system is significantly 
improved if a further acquisition cost reduction by 50% is assumed, which leads to a NPV of 
29.069 €. According to the financial performance indicators evaluation, it can be noted that in 
10 years the cost of investment could be recovered (PBT). These positive values allow to consider 
this scenario for the CON HYBUILD system economically sustainable. 

Overall, the financial and cash flow statement analysis that was carried out in this deliverable 
showcased the significant prospects of the HYBUILD Continental system as a cost-competitive 
solution against technologically advanced but mature mainstream solutions for application in 
MFH buildings, especially if commercialization of the technologies enables a reduction of their 
acquisition cost by about 50%. On the other hand, the prospects of the HYBUILD Mediterranean 
solution are relatively limited. This is because of the substantially low space heating and DHW 
demand of the considered building, which results in the annual energy savings achieved by the 
HYBUILD system not being sufficiently high to compensate for its high initial cost. 

 


