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Executive summary
The European project FINA-RET intends to identify and package financing products for small scale investments dealing with Renewable Energy Technologies (RET) and Energy Efficiency Technologies (EET). It is a global approach targeting small and medium sized end users (residential, commercial, agricultural and small industrial) dealing or affected by these investments.
The scope of this deliverable D2.1 of the European FINA-RET project is to present the results of the categorization process of the selected Renewable Energy Technologies (RET) and Energy Efficiency Technologies (EET) in one main document and its attached annexes.
In fact, this first phase of the development of FINA-RET is the categorization of a selection of RET & EET according to predefined investment criteria.  It leans on three components:

· The selection of the RET & EET to be included in the project
· The definition of a methodology for the categorization process 

· The result of the categorization process itself.
The cornerstone of the proposed methodology is the estimation of the two major investment categorization criteria, e.g. the Initial Investment after any public support or incentive and the Payback Time needed for the related investment.
The categories built on these two critical dimensions will implicitly integrate all the information presented in the description of each RET or EET investments. Within the proposed methodology it is shown that initial investment and payback time of an investment on the technologies under consideration, requires the measurement of a number of parameters related to the size of the application, the market penetration potential and the financial features related to the specific technologies’ investments.
The resulting categories of RE and EE Technologies, based on available information, are presented per country.

1. Scope and objectives of the document

1.1. The WP2 context in the FINA-RET projet implementation
The main objective of the FINA-RET project is to work on the identification and packaging of financing products for small scale investments dealing with Renewable Energy Technologies (RET) and Energy Efficiency Technologies (EET). The investors targeted by the project are small and medium size ones (residential end users, commercial, agricultural and small industrial investors).
The first phase of the project includes all the activities related to RET & EET investments categorization. This categorization is based on their investment characteristics and requirements as well as on the review of the available financing mechanisms leading to RE and EE technologies implementation.
More specifically the second Work package (WP2) entitled “Small scale RET & EET Investment needs and financial mechanisms” has two main objectives:

· To categorize small-scale Renewable Energy and Energy Efficiency Technologies based on their investment requirements characteristics (task 2.1).
· To identify and to analyze the available financing mechanisms for investing in such technologies in Europe, pinpointing their impacts, major drawbacks and key success factors, capitalizing on past and on-going European and national funded research projects (task 2.2).

1.2. Objective of the task 2.1 and related deliverable D2.1

The present document is the deliverable D2.1. It includes the results of the categorization tasks in one main document and annexes.

The main result obtained in this first phase of development of FINA-RET detailed in the sections below is the categorization of a selection of RET & EET according to predefined investment criteria. 
This categorization process leans on three successive steps:

· The selection of a panel of RET&EET to be categorized
· The categorization process described as a methodology (see section 2)
· The implementation of the defined methodology (see section 3)
· The result of the categorization process itself (see section 4)
2. The methodology for categorization

2.3. The issues
Categorizing RET and EET investment profiles means answer the following concerns:

1. The involved technologies are very diverse in nature. More specifically: 

· Generation of electricity through photovoltaic (PV) panels, micro wind turbine, micro hydro turbines

· Water heating for domestic use through solar energy, saving both electricity or gas

· Reduction of the building thermal losses through efficient insulation of roofs and windows, saving both electricity or gas

· Simultaneous production of electricity and heat through the use of micro-cogeneration

· Etc… 

2. There is a diversity in the use of RET and EET (how to use at best the renewable energy generated, what is the optimal use of the energy savings obtained). The choice in the uses is highly related to the economic benefit that can be achieved from the technologies.

For example, from the point of view of a final energy user, the different types of benefits obtained with RET or EET, such as “less energy needs” or “additional electricity produced from a renewable source” generate values that are of different nature:

· The value of the first item “less energy needs” (measured in saved kWh) relies on the reduction of electricity/heating needs ensured by a classical device fed by electricity or by gas.

· The value of the second item “additional electricity produced from a renewable source” (measured in generated kWh) depends on the relevant electricity tariff. It can be estimated: 

· either at the electricity/gas retail price if the electricity/heat produced is consumed on the local generation site

· or at a feed-in tariff according to the regulation scheme available, if the electricity is sold back to the grid.

Therefore, the value of a determined technology is largely impacted by its typology of use (direct consumption, selling back, decrease of the energy needs…) and financial context (energy purchase price, level of feed-in-tariff, of initial investment incentives…).
3. There is a diversity in the framework in which the investments on RET and EET take place, both within different countries and within different geographical locations in the same country.

Usually the impact of the country framework on the value of a RET or EET system is measured by different kinds of parameters:

· The local market prices of purchase, installation and maintenance of the RET or EET systems considered, highly dependent of the country and local markets characteristics.

· The investment subsidies, also highly dependent of the various national RET &EET support schemes.
· The energy regulation (retail tariffs, feed-in tariffs). The financial schemes can indeed be widely different within each member state, as well as within different geographical areas in a single member state. The feed-in tariffs of green electricity may also vary significantly between countries.
· The geoclimatic context. For example, the incident solar energy is very location dependant, and the same PV system will produce twice more electricity in Cyprus than in north of France.
Therefore, considering the above stated issues, a deeper study of the market penetration potential of financing tools could be initiated starting from the results of this  deliverable and could include an additional set of categorization criteria such as:

a. Is the developed financing tool applicable to different technologies, socio-economic frameworks and type of users?
b. Is the developed financing tool easy to understand?
c. Is the developed financing tool easy to apply?
Etc…

2.4. Approach for the design of the common categorization criteria 
Based on the above mentioned issues on RET and EET investment characteristics, an approach has been developed based on six main assumptions. 
Assumption 1: the major categorization criteria for an investment are: 
(i) the investor profile, (ii) the  Initial Investment (II), (iii) the Payback Time (PBT) and (iv) the risk it inheres.
These information become crucial when shaping the financial product in terms of amount, duration, liabilities, rates, eligibility criteria, etc. In the following analysis Initial Investment is considered after deduction of any incentive or public support.

Assumption 2: The need to manage the diversity of RE&EE technologies

Since the spectrum of the RE and EE technologies is wide, a focus has been made on 24 typical technologies having the highest potential with respect to their mid-term expected penetration potential in each of the FINA-RET partners countries.
Those technologies have been selected by the consortium on a maturity criterion in order to focus on technologies that are already well established in the market in at least one of the consortium countries. The selection process and the criteria are being presented below in assumption A3 and are detailed in the next section.
Assumption 3: The need to address the diversity of the country-driven parameters

Since the range of variation of the values for each criterion is extremely different from one country to the other, a particular focus has been made to fit as much as possible to each national context. 
For example, the payback time of a photovoltaic system in Austria will be negatively impacted by the irradiation level when compared to a system with the same capacity installed in Cyprus.
As the climatic parameters, the market prices, the energy regulation and the investment subsides are highly variable in function of the national and regional contexts. Therefore, this assumption is fully justified by the fact that carrying out a single study with averaged data for Europe would not have been sufficiently representative to provide useful information to develop financing tools in the various countries of the consortium.
Assumption 4: The need to define common parameters expressing the categorization criteria for all technologies
Categorization criteria and more specifically Initial Investment and Pay Back Time are related to a number of interrelated parameters that can be categorized to three major types: sizing, technology impact and financial.
The categorization criteria are expressed thus by the seven following parameters:

· A set of 2 parameters that are related to sizing features. This set of criteria called “Sizing parameters” includes the typical size of the system which depends on the end user nature and the size of application. For the purpose of FINA-RET, target groups are thus assumed to be of two types according to sizing requirements, i.e. Residential and Commercial/Industrial.
· A set of 2 parameters describing the potential development of such technology in a country. It has been named “Market penetration parameters”. It characterises the availability of a technology in a country and its momentum of development when compared to other technologies.
· A set of 3 parameters addressing the economy life cycle of the investment and valuing its capacity of generating positive cash flow (using an average actualization rate). This set includes the classical techno-economic parameters that impact the calculation of a return on investment. This set has been named “Financial parameters”.
The detailed interactions between the categorization criteria and the above parameters are discussed in Figure 1 (section 3.2).

Assumption 5: the “common categorization parameters” are country dependent
Each of the above seven parameters is assumed to be country dependent. In a given national context, we assume that each of the 24 typical selected technologies can be characterized by estimated values according to their sizing, financial characteristics and technology impact features.
These technical data have been collected from the consortium members and processed by ADEME. All the data collection and the results approbation have been submitted in a validation cycle to ensure the maximum consistency of the process (more details on the validation cycle are given in section 3.5): 
· Step 1: selection of technologies

· Step 2: categorization criteria

· Step 3: table information collection

· Step 4: Validation of the process.
Assumption 6: The need to take into account the dispersion of values
For each technology located in a given member states, the least favourable configuration (lower II and lower PBT) and the most favourable configuration (higher II and higher PBT) have been considered as extreme cases.

It is expected that all cases will evolve between those two extreme cases. These extreme situations are assessed through the criteria of II and PBT. The correlation between these two parameters and the favourable characteristic are the following ones:

· The higher the Pay back time the lesser the configuration is favourable 
· The correlation between the size of system and the favourable characteristic is more complex and beyond the scope of this study (however the impact of some scaling or efficiency effects are detailed in section 3.4).
2.5. The proposed methodological steps to categorization

The categorization process, involving all partners at each step, has followed the seven key steps described below, from the selection of the technologies to be considered up to the mapping of the categorisation.
The seven steps




Main result at each step
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Austria: RE & EE Technologies for Residential target group
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3. Implementing the seven step methodology

3.6. Selection of the most relevant RE & EE technologies within the FINA-RET context
The second assumption (A2: to manage the diversity of RE&EE technologies) has been used to filter out the large variety of renewable energy and energy efficiency technologies.

A low maturity technology is not appropriate for the scope of the FINA-RET study. Technologies at an early stage of development or being commercialized in niche markets or at very marginal penetration rate are rather high risk investments or investments addressed to a rather small market, with limited or no interest for the development of the financing tools targeted by the project.
The selection was therefore performed on maturity criterions, in order to focus on technologies which are:

· mature e.g. that are sufficiently reliable on a technology standpoint, 

· already used by market players in at least one of the consortium countries.

As a result, five main families have been proposed and validated by the consortium, three in the renewable energy generation field and two in the energy efficiency field.
	· In the RE field, the technologies selected include:

· 10 technologies on Renewable Heat generation

· 5 technologies on Renewable Electricity Generation

· 1 technology on Renewable Heat and Electricity Generation
· In the EE field, the technologies selected include:

· 5 technologies on Thermal efficiency

· 3 technologies on Electrical efficiency.




As mentioned above (see section 2.1 “the issues”), the same technology may lead to distinct configuration of use and value of that use. For all technologies that have a heating or insulation purpose, the distinction of the energy source that is substituted impacts the financial parameters (in some of the consortium countries, 1 kWh of gas can cost more than 3 times less than 1 kWh of electricity). Therefore those technologies have been considered twice according to the appropriate configuration:

· Technology used in substitution of electricity (considering the retail price of electricity)

· Technology used in substitution of gas (considering the retail price of gas).
This distinction has added 6 additional configurations (24 different technologies but 30 different configurations were considered for each country). All configurations are shown in the table hereunder:
	Config. id
	RE or EE Technology

	Typical value of the electricity produced or of the energy savings 
(Source for positive Cash)

	1
	1a Individual solar thermal water heater (electricity consumption’ saving)
	elec retail price

	2
	1b Individual solar thermal water heater (gas consumption’ saving for heating)
	gas retail price

	3
	2a Collective solar thermal water heater  (electricity consumption’ saving)
	elec retail price

	4
	2b Collective solar thermal water heater (gas consumption’ saving for  heating)
	gas retail price

	5
	3 Individual geothermal heat pump (closed loop systems)
	elec retail price

	6
	4 Collective geothermal heat pump (closed loop systems)
	elec retail price

	7
	5 Individual high efficiency air heat pump
	elec retail price

	8
	6 Collective high efficiency  air heat pump
	elec retail price

	9
	7 Individual biomass boiler
	gas retail price

	10
	8 Collective biomass boiler
	gas retail price

	11
	9 Individual condensation gas boiler
	gas retail price

	12
	10 Collective condensation gas boiler
	gas retail price

	13
	11 Individual grid connected PV
	FIT

	14
	12 Individual stand alone PV
	elec retail price

	15
	13 Collective grid connected PV
	FIT

	16
	14 Collective micro-hydro
	elec retail price

	17
	15 Collective micro wind turbine
	FIT

	18
	16 Collective mini/micro cogeneration gas
	gas retail price & FIT

	19
	17a Single household insulation of envelop (walls and roof) (electricity consumption’ saving)
	elec retail price

	20
	17b  Single household insulation of envelop (walls and roof) (gas consumption’ saving for heating)
	gas retail price

	21
	18a Single household efficient windows (double glazed & low-emissivity) (electricity consumption’ saving)
	elec retail price

	22
	18b Single household efficient windows (double glazed & low-emissivity) (gas consumption’ saving for heating)
	gas retail price

	23
	19a Collective building insulation of envelop (walls and roof) (electricity consumption’ saving)
	elec retail price

	24
	19b Collective building insulation of envelop (walls and roof) (gas consumption’ saving for heating)
	gas retail price

	25
	20a Collective building efficient windows (double glazed & low-emissivity) (electricity consumption’ saving)
	elec retail price

	26
	20b Collective building efficient windows (double glazed & low-emissivity) (gas consumption’ saving for heating)
	gas retail price

	27
	21 Insulation of heating network
	according to the site

	28
	22 Fluorescent bulbs program collective
	elec retail price

	29
	23 High efficiency electrical motors
	elec retail price

	30
	24 Heat recovery system for compressed air machine (total compressors 1MW)
	gas retail price


Table 1: List of the 24 considered technologies (in the 30 configurations)

3.7. Definition of the categorization criteria/parameters for the technology categorization
Based on the first assumption of the proposed approach, the characteristics of an investment financing product are linked to the investment cost, the investment payback time, the inherent risk and the investor’s profile. These attributes constitute the criteria upon which the investments under consideration will be categorized. 
To quantify these criteria, a number of parameters need to be identified. Regarding the risk criterion, considerations have been taken in the first methodological step of the proposed approach in order to focus on mature technologies for which the inherent risk is minimum. Therefore, the risk criterion will not further be considered in the categorization process. Regarding the investors profile, two main categories of investors have been considered, i.e. residential and commercial/industrial investors. 
The quantification of the initial investment and the payback time criteria requires a number of parameters related to the fourth assumption (A4: The need to define common parameters expressing the categorization criteria for all technologies) and in line with the second step of the methodological approach. These parameters can be summarized in the following groups:
· Sizing parameters 
· Market penetration parameters
· Financial parameters
Figure 1 illustrates the hierarchical decomposition of the RET and EET small scale investments categorization levels.
[image: image3.wmf]RET & EET 

Investments

Initial Investment 

Cost

Pay Back 

Time

Investor 

Profile

Feed in 

Tariff 

Initial 

Investment 

Support

Tax 

Relief 

Initial 

Cost

Operational 

Cost 

System 

Size

Energy 

Savings

Risk

Market 

Maturity

Investor 

Profile

RET & EET 

Investments

Initial Investment 

Cost

Pay Back 

Time

Investor 

Profile

Feed in 

Tariff 

Initial 

Investment 

Support

Tax 

Relief 

Initial 

Cost

Operational 

Cost 

System 

Size

Energy 

Savings

Risk

Market 

Maturity

Investor 

Profile


Figure 1. Hierarchical Decomposition of the RET & EET Investment Categorization

One can notice that there is a strong interrelation between the criterions (second level, blue boxes) and the parameters quantifying them (third level, green box), as well as within the investor’s profile closely interrelated with all others.

The detailed description of the parameters is provided in the next sections. 
3.7.1. Size parameters
Definition: Size parameters are related to the size of a typical system. 
These parameters are not country dependant. They are directly related to the end user typology and to the end user’s energy needs.
Two highly correlated parameters are thus considered:

· Target group

· Typical average system size

Target Group

It is the first categorization element. At the same time it acts as a quantification parameter in the sense that it defines the typical size of the application, the eligibility of the investment for financing, etc. As already mentioned two target groups are defined: 
· residential customers (Target group “R”) for which sizing requirements are low
 

· commercial and industrial energy customers (Target group “C/I”) for which sizing requirements will be higher2.
Typical average system size: 
According to the nature of the technology, its value is measured either in kW of energy generation capacity, or by a surface (m2) for solar technologies, or by the building habitable surface for the insulation technologies, or by the length of the network in the case of linear insulation of a heating network.

The most universal unit remains the kW since its value can be easily related to the amount of energy that could be generated or saved all along the year. For example, a 10 kW wind turbine system operational during 3500 hours at its nominal power during one year
 has a potential of generating 35 000 kWh of electricity per year.
3.7.2. Market Penetration parameters
Definition: Market penetration parameters are related to the market penetration potential of the technology in a defined country. It characterises the availability of a technology and its potential of development in the specific country considered.
The impact of a technology is country dependent due to the differences from one country to another regarding the penetration level of each technology.
For instance, it is indeed expected that a solar technology will have a bigger potential of energy production in southern Europe rather than in the northern European context. This country dependence could also be illustrated by the existence of a structured network of professionals, which is active in the design, the installation and the maintenance of RE and EE systems or solutions.

Three categorization parameters are considered in this group:

· Availability of the technology and its related network of professionals to assure a good quality during the whole life-cycle.  

· Level of energy production per year
· Level of energy savings per year.
Availability of technology on the market 
Implicitly such availability also means the availability of a structured network of professionals, which means that skilled people (certified professionals in the most structured markets) are able to ensure the engineering, the installation, the ordinary and extra-ordinary maintenance, and even the recycling in the best cases, of that technology during its complete life-cycle.
As mentioned previously, in implementing the methodological step 1, all selected technologies fulfil this maturity criterion and are available in at least one country (see A2 assumption).
Level of energy production per year (for RET)
The average quantity of electricity produced per year in (kWh/year) by the considered technology in a given geographical area (i.e. country). For each technology, this quantity varies from a lower level and a higher level, depending on the amplitude of the climate variation between the various areas in the considered country.
Level of energy savings per year (for EET)
In a given average climatic background (country and area dependent), with given average consumption habits, the average quantity of energy savings in kWh/year is the main driver of the economy for what concerns energy efficiency technology.

3.7.3. Financial parameters
Definition: Financial parameters impacts the economic life cycle of the investment. This family includes all the economic and financial parameters that impact the return on investment calculation.
These parameters are country dependent (as they depend on market prices and on local financing support schemes).
Three parameters considered as having an impact on the return on investment are:

· Average initial investment: it has a direct impact on the cash out series

· Average operating cost (maintenance and energy price): its value has a direct impact on the cash out series (through actualization rate taken as a fixed parameter)

· Financial incentives to encourage investment (support schemes such as investment subsidy and feed-in tariff): such support schemes might have a direct effect either on the reduction of the initial investment or on additional sources of revenues through selling back of electricity to the grid.
Combining those three inputs allows estimating the cash flow series and the pay back time of a given technology in a given national context.
3.8. The data collection process

3.8.1. Setting a data collection process

According to the fifth assumption (A5: the “common categorization criteria” are country dependent), national data for each technology have been collected according to a template proposed by ADEME and validated as follows:

· Validation of the empty data template form by each member of the consortium. 
· Collection of the data by each member of the consortium in his respective country (META for Italy, CBA for Cyprus, BPM for Greece, CA for Austria and ADEME for France) in its own country.
· Data formatting to create a homogeneous data sheet for calculation purposes, first analysis and first feedback on the collected data.

During the whole process, the overall coordination for the definition and validation of the data template, the data collection and the feedback process management was ensured by ADEME.
Due to the fact that some of the technologies are not relevant within a few national backgrounds, some lines in the table have not been completed. For example, the micro hydro technology was not retained for Cyprus due to its low level of commercial development in the country.

In case of missing data and when possible, a direct estimation process has been implemented for the Pay Back Time in a given country, according to literature research as well as according to technology providers information.
3.8.2. The country data template
More specifically, the data needed in the data template, for each technology, are listed below:

	Data needed 
	Expected format or unit

	Technology (and maintenance support)’s availability on the market

	E = Easily available




M = Moderately available



N = Not easily available





	End user type

	Target group R (Residential) or C/I (Commercial/Industrial)

	Typical average system


	Size in kW, or m² of collectors for solar thermal, or surface of the building for insulation/windows

	Average initial investment 


	in €

	Average maintenance cost 

	in €/year

	Total financial incentives (including subsidy & tax break)
	in € or in % of investment cost

	Feed in tariff (for grid connected electricity only)
	In €/kWh sold back to the electricity network


An unfilled data template adopted by the consortium can be found in annex 2. The 5 data templates filled for each of the 5 countries are included in Annex 3.
3.8.3. The case of “energy savings”

In parallel, the technical characteristics of energy savings (in terms of kWh/year) have been gathered by ADEME. The partners contributed with the provision of each national retailed price of energy:

· Average electricity retail price (kWh of electricity) for each target group R and  C/I

· Average gas retail price (kWh of gas) for each target group R and  C/I

According to the substitution of the relevant electricity/gas vector, the corresponding electricity or gas price has been retained.

3.8.4. Result of the data collection process
The values of the 6 out of the 7 common categorization criteria (i.e. except energy savings level) have been collected from each country. This collection is complete for a subset of the 24 technologies (30 configurations) in each country.
Then, the calculation of the positive cash flow series allows for an estimation of the payback time (for any technology having estimated the first 7 categorization criteria).
3.9. The proposed presentation of the categorization results
3.9.1. Rationale

The first assumption (A1: investor profile, (ii) the  initial investment, (iii) the pay back time and (iv) the risk it inheres) and the conclusions reached in section 3.2 (focus on the initial investment and the payback time) set the rationale for the categorization of the technologies with the two categorization criteria calculated by the identified parameters. The categorization criteria are defined as follows:
· Initial Investment: Initial investments are understood as after taking in account any support scheme on investment

· Payback Time of the investment: Payback Time is calculated or provided in year(s) directly by consortium members.
	The proposed categorization of the 24 selected technologies will follow the below process, in order to fulfil all categorisation criteria:

· First, per country

· Then, for each country, per target group (R ; C/I)

· One graph for technologies used by the target group  “R” 

· One graph for  technologies used by the target group  “C/I”


The content of each graph is detailed in the next section.

3.9.2. The technology mapping 

According to the first assumption (A1), a grid crossing Initial Investment (II) and Payback Time (PBT) is proposed since the two key parameters help to assess the characteristics of the potential loan products.

Each graph will be a 2-dimension figure with min/max limits for both dimensions.

· The limits of 3, 10, 50 and 200 k€ for Initial Investment are tuned according to the target groups “R” and “C/I”.

· The limits of 4, 7, 12, 20 years for the payback time have been retained keeping in mind end-users concerns (individuals and/or industrials).
Figure 2.i: Typical graph for a target group in a given country (i=1 to 10)


[image: image4]
It should be noted that the initial investment is a direct data provided by the partners, whereas the payback time can be both an estimation calculated with the provided inputs or can be a direct data provided by partners. 
3.9.3. Data processing: Calculation of Payback time
The assumptions to run the Payback Time (PBT) calculations are synthesised in the table below:
	Inputs for a PBT calculation
	Item

	Cash out considered
	Initial investment

	
	Operational cost over the life time

	Cash in considered
	Financial incentives on investment

	
	Possible Feed in tariffs for selling back to the grid

	
	Economic savings in terms of electricity/gas/wood saved

	Payback Time calculation
	Min & max values

	
	Discount rate applied (6%). This value is an average European one


The Payback Time was assessed by measuring the time required for the cash-in flows to be equal to or higher than cash out flows (initial investment and operational costs):
PBT = n (years)

with: 

· n the number of years when the sum of net discounted cash flows equals the Initial Investment II (at year 0) minus any support to the initial investment. In other words, the PBT is the number of years to achieve a null or positive net value.
· The net value of the investment at year n is:
Vn= - II + i=1..n CFi  / (1+i)
and where:

· CFi represents the operational net cash at the year i  (i.e. the cash in minus the operation & maintenance charges). 
· The operational net cash in at year i is obtained by valuing the energy savings or the electricity generated at a given value
· According to each case this value being: 

· either a feed in tariff (in the case of electricity generation by a PV system)
· or the value of electricity savings (valorised at the electricity retail price valid in the country for the target group)

· or the value of gas savings (valorised at the gas retail price valid in the country for the target group)
·  is the discount rate. 

Three parallel approaches have been conducted for the payback calculations: 

a. Calculation of revenues based on the energy savings or produced electricity when the level of energy savings was known (case of France)

b. Calculation of revenues based on the estimated of energy savings or electricity generated  (extrapolation from the French case)

c. Direct estimation provided by the partner (from literature or national sources) and checked for consistency
The processing for the calculation of Payback Time values for Cyprus, Austria, Italy and Greece was therefore performed according to the following process:

	For a configuration in a country
	Direct estimation of PBT available
	Direct estimation of PBT not available 

	Initial investment available 
	Estimation of the consistence (order of magnitude) and processing in the figure 

(case c)
	Tentative calculation of PBT by extrapolating the level of energy savings (or electricity generated) based on the case of France
(case b)

	Initial investment not available
	Configuration not considered
	Configuration not considered


Table 2: Processing of calculations of PBT according to the context

3.9.4. Managing the dispersion of values

According to the sixth assumption (A6: The need to take into account the dispersion of values), it is expected to manage the level of dispersion in order to identify clear signals from the mapping of the 24 technologies per country and per target groups (30 configurations). The existing dispersion from the data collected will be managed by a range approach providing two extreme configurations.

The dispersion may be caused by various sources: 

· Effect on the size on financial parameters.

A larger system will benefit from more favourable and fixed or variable unitary prices (investment and maintenance costs are not linearly correlated to the size of the system).
· Effect of climate on energy production / saving.

For example, the same solar system (thermal or photovoltaic) installed in the south of France will produce considerably more energy than in the north France.

Combining these two factors creates the range of dispersion determined in this study.

Assumption on energy prices:

Since energy prices are very different between electricity and gas, they cannot be averaged together. For thermal needs supply technologies, two calculations have been made according to the nature of the energy savings (gas savings or electricity savings). But within one target group (“R” or “C/I”), retail prices of electricity and gas are quite close between smaller and larger customers: a median or average value was used for each target group.

In order to be represented easily on the graphs presented at the next section, the range of dispersion of PBT has been calculated on the “less favourable case” (smallest investment and lowest Payback Time) and the “most favourable case” (largest investment and longest Payback time). These two values are named hereafter (m) designing the minimum case, and (M), designing the maximum case.
3.9.5. A graphical representation as a result of the categorization process

Two graphs per country display a relative positioning of the technologies according to II and PBT, one for target groups R and one for target group C/I.

Each technology provided with sufficient information is represented by the above defined values (m) and (M). These two values define a rectangle in the 2 dimensions mapped below (II x PBT, see the yellow rectangle in figure 3.i). This rectangle is representing the area covering the whole dispersion of a selected technology. This means that for a standard solution, whatever the size of the system and the climatic conditions will be in a selected country, the II and the PBT of a selected technology for a selected target group will be included in this yellow box.
For the good readability of the graphs, only the diagonal of this rectangle has been displayed (i.e. the segment (m)-(M)).
Figure 3.i: Value representation in a typical graphs for a target group in a given country (i=1 to 10)
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3.10. Validation of the categorization methodology

This validation phase is the final step of the approach and is a very important one. In fact, when needed and possible, calculated values have to be further tuned to fit the closer as possible the market reality in each country. This final phase is composed by the following steps:

      1 - Each Partner filled its data template with its own country-dependent situation. All data template have been collected by ADEME. Further solicitations have been done by ADEME as well as support has been provided to collect the maximum of missing data.

     2 - All data have been processed by ADEME to find the high level parameters (see the data processing formulas in section 3.4.3). All the results of data processing have been submitted to each respective partner for validation. The consistency of each calculation result has been analysed and when necessary has been discussed with the involved partner.

During all this phase, when necessary and asked, technical and methodological support has been provided by ADEME in order to solve all the possible inconsistencies.
     3 - Finally, all the results of each country have been submitted to the respective partners for final validation.
All partners have reviewed and validated one last time their high level parameters before the construction of the graphs in section 4 and the tables in annex 4.
      4 – Finally, all data, this time compiled in the following graphs in section 4, have been finally submitted to each partner for their final overall review. The last comments have been received and integrated in the graphs.
Note: for the steps 2, 3 and 4, the prototype of data calculation sheet, data presentation sheet and finally high level parameters graphs have all been validated on the French case before implementation in the other countries.

4. The results and conclusions
The results are presented per country. For each country technologies are filtered out according to their target group R or C/I
4.11. Guide lines to read the graphs

4.11.1. Legend: list of technologies of target group “R” and “C/I”
	Id
	RE or EE Technologies for Residential
	End User Type:

	1
	Individual solar thermal water heater (electricity consumption’ saving)
	R

	2
	Individual solar thermal water heater (gas consumption’ saving for heating)
	R

	5
	Individual geothermal heat pump (closed loop systems)
	R

	7
	Individual high efficiency air heat pump
	R

	9
	Individual biomass boiler
	R

	11
	Individual condensation gas boiler
	R

	13
	Individual grid connected PV
	R

	14
	Individual stand alone PV
	R

	19
	Single household insulation of envelop (walls and roof) (electricity consumption’ saving)
	R

	20
	Single household insulation of envelop (walls and roof) (gas consumption’ saving)
	R

	21
	Single household efficient windows (double glazed & low-emissivity) (electricity consumption’ saving)
	R

	22
	Single household efficient windows (double glazed & low-emissivity) (gas consumption’ saving for heating)
	R


Table 3: List of relevant technologies for Residential

	Id
	RE or EE Technology for Commercial & Industrial
	End User Type:

	3
	Collective solar thermal water heater  (electricity consumption’ saving)
	C/I

	4
	Collective solar thermal water heater (gas consumption’ saving for  heating)
	C/I

	6
	Collective geothermal heat pump (closed loop systems)
	C/I

	8
	Collective high efficiency  air heat pump
	C/I

	10
	Collective biomass boiler
	C/I

	12
	Collective condensation gas boiler
	C/I

	15
	Collective grid connected PV
	C/I

	16
	Collective micro-hydro
	C/I

	17
	Collective micro wind turbine
	C/I

	18
	Collective mini/micro cogeneration gas
	C/I

	23
	Collective building insulation of envelop (walls and roof) (electricity consumption’ saving)
	C

	24
	Collective building insulation of envelop (walls and roof) (gas consumption’ saving)
	C

	25
	Collective building efficient windows (double glazed & low-emissivity) (electricity consumption’ saving)
	C

	26
	Collective building efficient windows (double glazed & low-emissivity) (gas consumption’ saving)
	C

	27
	Insulation of heating network
	C/I

	28
	Fluorescent bulbs program collective
	C/I

	29
	High efficiency electrical motors
	I

	30
	Heat recovery system for compressed air machine (total compressors 1MW)
	I


Table 4: List of relevant technologies for Commercial and Industrial

4.11.2. Colour codes and identification used in the figures

“x”m 
corresponds to the technology with id”x” in the minimum values of PBT and II, as explained in section 3.4.4.
”x”M
corresponds to the technology id”x” in the maximum values of PBT and II, as explained in section 3.4.4.
A coloured segment links the “less” and the “most” favourable cases (green segment for EET; grey segment for RET)
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4.11.3. An example to illustrate how to read the figure
In the case of France, in the graph on target group “R” (graph showed in paragraph 4.2), technology 5 represents an “Individual geothermal heat pump” (see the table of technologies above). 
Its range of dispersion is defined by a rectangle:

· for PBT, the values varies from 6 to 9 years
· for II (after incentives), the values varies from 6 k€ to 7.7 k€.
The corresponding inputs are reported in Annex 3.1. It is a system of 8-12 kW with an initial investment of 10 to 13.4 k€ and a support of 50% (equipment cost only). The maintenance cost is 120 €/year.

4.11.4. Issues to consider for a good interpretation of the graphs showed in the next sections.
In order to analyse in the best possible way the graphs and data presented hereunder, some important considerations have to be taken into account. These considerations are the following:

· The quality of collected data is a fundamental pre-requisite for the elaboration of the graphs and tables presented hereunder. These data are the result of a research done by each partner in its respective country. By this way, this analysis reflects only the results of this research made by each partner.
· Some data are calculated ones, others are direct estimation ones. However, if for the calculated data the determination of the dispersion has been done by ADEME, for direct input data there is no possibility to determine the dispersion.
· This is why, for some solutions, the dispersion of the PBT is inexistent, and this leads to the vertical lines that can be seen in some graphs. For example, for Greece and for the R target graph, the envelop insulation solution (technology n°20) costs between 18 and 35 k€ (depending on the size of the house and the type of insulation), but the PBT is constant to 8 years. This is because this value of PBT is a direct input, and consequently no calculation or estimation of the dispersion is possible. In other word, we can consider it as a generic value that represents the average standard solution of insulation, but as we were not able to calculate it, we can not determine its dispersion.
· On the contrary, some horizontal lines can be observed in the report. These are the lines representing the technologies for which no important variations of price/size have been given by the partner for standard solutions and for which the climatic conditions are very impacting. This is the classical case of the biomass boiler or the thermal solar heater for residential use. In fact, these solutions are quite standard and their size and price are almost constant all over the considered countries. But their energy production or saving potentials are very different in function of external climatic conditions. This leads to almost horizontal lines in the graphs.
· Finally, it can be noticed that not all technologies are presented in all the graphs. In fact, not all technologies are relevant in all countries. For example micro-hydro is not so relevant for Cyprus due to the relative water scarcity of the island. Moreover, even if all data were searched in all countries, it has sometimes been difficult to recover all data for all technologies. Finally, if data are not available for a technology after a deep research, it means that the technology is not available on the market and therefore not ready to be considered in our FINA-RET project.
4.12. Results for France
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4.13. Results for Austria
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4.14. Results for Italy
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4.15. Results for Greece
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4.16. Results for Cyprus
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Overall conclusions

The results show that, beyond the large disparity between technologies, there are also major differences between countries in terms of payback time and initial investment. This is of course explained by the different levels of subsidies provided by the states, either on the initial investment or on the exploitation (feed in tariffs). A second aspect is the initial price of gas and electricity in the different states, which impacts the profitability of the investment when considered as a substitution system to gas/electricity (solar thermal for instance).
The level of data collected also differs between countries, which may lead to the conclusion that the information on technology costs is not equally available in the different countries studied.

In terms of methodology, the absence of real commonalities between the country results leads to conclude that a national approach must be followed for the development of financing products in order to meet the countries specificities. Some specific sensitivity analysis at the level of each country could be performed in the further steps to fine tune the results obtained in the chapter 4 according to more advanced assumptions after this first run.  This will be implemented in the next tasks of FINA-RET.
Annex 1: Brief description of the selected technologies and of their availability
	Config. id
	RE or EE Technology
	Value of the electricity produced or of the energy savings 
(Source for Cash)
	Brief description of the technology used
	Availability of the technology on the market (E= Easily available; M=moderately available; N=not available)

	1
	1a Individual Solar thermal water heater (saving of electricity consumption)
	elec retail price
	Solar thermal energy is a technology using solar energy for heating purposes.

Selective flat plates solar thermal collectors are usually used for creating hot water for residential and commercial use.
Both natural convection and force circulation systems can be used.


	E

	2
	1b Individual Solar thermal water heater (saving of gas consumption for heating)
	gas retail price
	
	

	3
	2a Collective Solar thermal water heater  (saving of electricity consumption)
	elec retail price
	
	E

	4
	2b Collective Solar thermal water heater (saving of gas consumption for  heating)
	gas retail price
	
	

	5
	3 Individual Geothermal heat pump (closed loop systems)
	elec retail price
	A heat pump transfers energy (heat) from a cooler location to a warmer location. A heat pump uses the refrigeration process and transfers low temperature energy to a refrigeration loop, compresses the refrigerant to a high temperature, and transfers this heat to the space or water heating distribution system, or, in the summer, removes it from the home.

A geothermal heat pump system is a heating system (and/or an air conditioning system) that uses the earth's ability to store heat in the ground.

These systems operation are based on the stability of underground temperatures (10-30 °C) depending upon location's annual climate.  A geothermal heat pump uses that available heat in the winter and puts heat back into the ground in the summer.


	E

	6
	4 Collective Geothermal heat pump (closed loop systems)
	elec retail price
	
	E

	7
	5 Individual High Efficiency Air heat pump
	elec retail price
	An air heat pump is a type of heat pump which uses the outside air as a heat source or heat sink to heat or cool an interior space. “High efficiency” is typically used for performance coefficient (called COP) that is higher than 3. It means that one unit of electricity will generate more than 3 units of heat.
Air-source heat pumps are more efficient than oil, gas, and electric resistance heating in mild climates while they are less efficient than ground-source heat pumps. However, they are less costly to install than ground source heat pumps and therefore have become more widespread in use.


	E

	8
	6 Collective High Efficiency  Air heat pump
	elec retail price
	
	E

	9
	7 Individual Biomass boiler
	gas retail price
	Instead of burning the rapidly diminishing supply of fossil fuels, biomass boilers burn a sustainable alternative called biomass (e.g. wood chip, wood pellets, wood log). 
They produce heat for central heating system and/or hot water.

Domestic biomass boiler systems tend to be physically larger and more expensive than their fossil fuel equivalents: wood needs to be burned at a high temperature, and this requires a large firebox lined with refractory brick lining; and Fuel storage and handling is less simple than for gas or oil.
	E

	10
	8 Collective Biomass boiler
	gas retail price
	
	E

	11
	9 Individual Condensation Gas boiler
	gas retail price
	A condensing boiler is a water heating device designed to recover energy normally discharged to the atmosphere through the flue. They can be up to 25% more efficient than standard high temperature boilers.
The water vapour produced by the burning of gas or oil in the boiler condenses back into liquid water - hence the name "condensing boiler"
Condensing boilers are now largely replacing earlier, "conventional" domestic central heating systems in Europe
	E



	12
	10 Collective Condensation Gas boiler
	Direct estimation
	
	

	13
	11 Individual Grid connected PV
	FIT
	Photovoltaic, or PV for short, is a technology that converts light directly into electricity.
It generates power by using solar cells packaged in photovoltaic modules, to convert energy from the sun into electricity.

The direct current electricity produced can be used to power equipment or to recharge a battery
Germany, Japan and the USA represent nearly 89% of the total worldwide PV installed capacity
	E



	14
	12 Individual Stand alone PV
	elec retail price
	
	

	15
	13 Collective Grid connected PV
	FIT
	
	

	16
	14 Collective Micro-hydro
	Not applicable
	Micro Hydro is a term used for hydroelectric power installations that typically produce up to 100 kW / 1MW of power. They are usually implemented with a maximum respect to the rivers’ fauna and flora. 
Micro hydro systems complement photovoltaic solar energy systems because in many areas, water flow, and thus available hydro power, is highest in the winter when solar energy is at a minimum.
	E/M/N

	17
	15 Collective Micro Wind Turbine
	FIT
	Small wind turbines may be as small as a 500W generator for residential use.

Small turbines for residential-scale use are available that are approximately 1.5 to 8 meters in diameter and produce electricity at a rate of 500 watts to 10 000 watts. 
Some units are designed to be very lightweight, e.g. 16 kg, allowing rapid response to wind gusts typical of urban settings and easy mounting much like a television antenna.

A small wind turbine can be installed on a roof. Installation issues then include the strength of the roof, vibration, and the turbulence caused by the roof ledge. 
	E/M/N

	18
	16 Collective Mini/Micro Cogeneration Gas
	Direct estimation
	Cogeneration (also named Combined Heat and Power or CHP) is the use of a heat engine or a power station to simultaneously generate both electricity and useful heat.

Micro CHP (microchip) is an extension of the now well established idea of cogeneration to the single/multi family home or small office building.
	M/N

	19
	17a Single household insulation of envelop (walls and roof)
	elec retail price
	Building insulation:

Thermal insulation in buildings is an important factor to ensure thermal comfort for its occupants.

Insulation reduces unwanted heat loss or gain and can decrease the energy demands of heating and cooling systems.

In a narrow sense insulation can just refer to the insulation materials employed to slow heat loss, such as: cellulose, fibreglass, rock wool, polystyrene, urethane foam, vermiculite.

Efficient Windows:
Coating a glass surface with a low-emittance material reflects a significant amount of this radiant heat, thus lowering the total heat flow through the window. Double or triple layer also reduces drastically the heat conduction between the inside and the outside of the house, reducing global consumptions.
	E

	20
	17b  Single household insulation of envelop (walls and roof)
	gas retail price
	
	

	21
	18a Single household efficient windows (double glazed & low-emissivity)
	elec retail price
	
	E

	22
	18b Single household efficient windows (double glazed & low-emissivity)
	gas retail price
	
	E

	23
	19a Collective building insulation of envelop (walls and roof)
	elec retail price
	
	E

	24
	19b Collective building insulation of envelop (walls and roof)
	gas retail price
	
	E

	25
	20a Collective building efficient windows (double glazed & low-emissivity)
	elec retail price
	
	E

	26
	20b Collective building efficient windows (double glazed & low-emissivity)
	gas retail price
	
	E

	27
	21 Insulation of heating network
	Direct estimation
	Insulating the pipes of a heating distribution system allows reduce significantly the thermal losses along the pipes.
	E

	28
	22 Fluorescent bulbs program collective
	elec retail price
	A fluorescent lamp or fluorescent tube is a gas-discharge lamp that uses electricity to excite mercury vapor in argon or neon gas, resulting in a plasma that produces short-wave ultraviolet light. This light then causes a phosphor to fluoresce, producing visible light.

Fluorescent lamps are more efficient than incandescent light bulbs of an equivalent brightness. This is because a greater proportion of the power used is converted to usable light (6.6 to 15.2% vs 2.6%) and a smaller proportion is converted to heat, allowing fluorescent lamps to run cooler.

Typically they last between 10 to 20 times as long as an equivalent incandescent lamp, although consumer experience suggests that the lifetime is much lower than manufacturer's state in their marketing claims.

The higher initial cost of a fluorescent lamp is usually more than compensated for by lower energy consumption over its life. The longer life may also reduce lamp replacement costs, providing additional saving especially where labour is costly.
	E
higher penetration in commercial/industry rather than residential users (households)

	29
	23 High efficiency electrical motors
	elec retail price
	This kind of electrical motor use 5 to 10% less energy than classical electrical motor.

	E

	30
	24 Heat recovery system for compressed air machine (total compressors 1MW)
	gas retail price
	A huge part of the energy in an air compressor is transformed in heat and loosed. In fact, only 10 to 15% of the energy is effectively transferred to the compressed air, all the rest is lost. These heat recovery systems enable to use all this lost heat for hot water purposes (domestic or process use).
	M


Annex 2: Data template adopted by the consortium
	 
	
	End

User

Type:
	Availability of technology (and maintenance support) on the market
	Typical average System Size
in Kw, or m² for solar thermal, or surface of the building for insulation/windows
	Average Initial Investment
in €
	Average Maintenance Cost
in €/year
	Total Financial Incentives (including subsidy & tax break) 
(in € or in % of investment cost)
	Feed In Tarif (For grid connected electricity only)

	Renewable Energy Technologies
	R, C or I
	E, M or N
	from kW (m²)
	to kW (m²)
	from €
	to €
	from €
	to €
	€ or %
	€/kWh

	Renewable Heat Generation
	Individual Solar thermal water heater
	R
	
	
	
	
	
	
	
	
	

	
	Collective Solar thermal water heater
	C/I
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Individual Geothermal heat pump (closed loop systems)
	R
	
	
	
	
	
	
	
	
	

	
	Collective Geothermal heat pump (closed loop systems)
	C/I
	
	
	
	
	
	
	
	
	

	
	Individual High Efficiency Air Heat Pump
	R
	
	
	
	
	
	
	
	
	

	
	Collective High Efficiency  Air Heat Pump
	C/I
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Individual Biomass boiler
	R
	
	
	
	
	
	
	
	
	

	
	Collective Biomass boiler
	C/I
	
	
	
	
	
	
	
	
	

	
	Individual Condensation boiler
	R
	
	
	
	
	
	
	
	
	

	
	Collective Condensation boiler
	C/I
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	 

	Renewable Electricity Generation
	Individual Grid connected PV
	R
	
	
	
	
	
	
	
	
	 

	
	Individual Stand alone PV
	R
	
	
	
	
	
	
	
	
	 

	
	Collective Grid connected PV
	C/I
	
	
	
	
	
	
	
	
	 

	
	
	 
	
	
	
	
	
	
	
	
	 

	
	Collective Micro-hydro
	C/I
	
	
	
	
	
	
	
	
	 

	
	Collective Micro Wind Turbine
	C/I
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	 

	Renewable Heat and Electricity
	Collective Cogeneration Gas
	C/I
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	 

	Thermal efficiency
	Single household insulation of envelop (walls and roof)
	R
	
	
	
	
	
	
	
	
	

	
	Single household efficient windows (double glazed & low-emissivity)
	R
	
	
	
	
	
	
	
	
	

	
	Collective building insulation of envelop (walls and roof)
	C
	
	
	
	
	
	
	
	
	

	
	Collective building efficient windows (double glazed & low-emissivity)
	C
	
	
	
	
	
	
	
	
	

	
	Insulation of heating network
	C/I
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	

	Electrical efficiency
	Fluorescent bulbs program collective
	C/I
	
	 
	 
	 
	 
	 
	 
	 
	

	
	High efficiency electrical motors
	I
	
	 
	 
	 
	 
	 
	 
	 
	

	
	Heat recovery system for compressed air machine
	I
	
	 
	 
	 
	 
	 
	 
	 
	


	 
	Average Energy Price (kWh of electricity)
	 
	Average Energy Price (kWh of gas)
	 

	 
	From (€/kWh)
	To (€/kWh)
	From (€/kWh)
	To (€/kWh)

	Residential
	
	
	
	

	Commercial
	 
	 
	 
	 

	Industrial
	 
	 
	 
	 


Annex 3.1: Input data template filled by France

	 
	
	End

User

Type:
	Availability of technology (and maintenance support) on the market
	Typical average System Size
in kW, or m² for solar thermal, or surface of the building for insulation/windows
	Average Initial Investment
in €
	Average Maintenance Cost
in €/year
	Total Financial Incentives (including subsidy & tax break) 
(in € or in % of investment cost)

	Feed In Tariff (For grid connected electricity only)

	Renewable Energy Technologies
	R, C or I
	E, M or N
	from kW (m²)
	to kW (m²)
	from €
	to €
	from €
	to €
	€ or %
	€/kWh

	Renewable Heat Generation
	Individual Solar thermal water heater
	R
	E 
	3 m²
	6 m²
	2400
	4550 
	50 €/y
	50 €/y
	50% equipment cost  
	/

	
	Collective Solar thermal water heater
	C/I
	E
	10 m²
	200 m²
	6100
	120 000
	60 €/y
	200 €/y
	50% equipment cost  
	/

	
	
	
	
	
	
	
	
	
	
	
	

	
	Individual Geothermal heat pump (closed loop systems)
	R
	E
	8kW 

/ 120 m²
	12kW / 180 m²
	10 000
	13 400
	120
	120
	50% equipment cost  
	/

	
	Collective Geothermal heat pump (closed loop systems)
	C/I
	E
	120 kW 

/ 2 000 m²
	600 kW / 10 000 m²
	150 000
	700 000
	1 000
	2 000
	100€/MWh produced  
	/

	
	Individual High Efficiency air heat pump
	R
	E
	8kW 

/ 120 m²
	12kW / 180 m²
	8 000
	12 000
	120
	120
	50% equipment cost  
	/

	
	Collective High Efficiency  air heat pump
	C/I
	E
	120 kW 

/ 2 000 m²
	600 kW / 10 000 m²
	50 000
	200 000
	1 000
	2 000
	0
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Biomass boiler
	R
	E
	25 kWth
	25 kWth
	6 000
	6 000
	150
	200
	50% equipment cost (from 2000 to 2500€)
	/

	
	Collective Biomass boiler
	C/I
	E
	300 kWth
	300 kWth
	350 000 
	  350000
	4500 
	 4500
	25% equipment cost 
	/

	
	Individual Condensation boiler
	R
	E
	25 kWth
	25 kWth
	4 000
	4 000
	50
	50
	25% equipment cost  
	/

	
	Collective Condensation boiler
	C/I
	E
	100 kWth
	1 MWth
	 8 000
	55 000 
	150 
	250 
	25% equipment cost 
	/

	
	
	
	
	
	
	
	
	
	
	
	

	Renewable Electricity Generation
	Individual Grid connected PV
	R
	E
	1 kWp 
(or 10 m²)
	3 kWp 
(or 30 m²)
	7000
	17300
	20 €/y
	40 €/y
	0
	0.55 €/kWh


	
	Individual Stand alone PV
	R
	E
	1 kWp 
(or 10 m²)
	10 kWp (or 100 m²)
	8500
	60000
	150 €/y
	500 €/y
	 
	0

	
	Collective Grid connected P
	C/I
	E
	3 kWp 
(or 30 m²)
	75 kWp 
(or 750 m²)
	18 000
	375 000
	40 €/y
	800 €/y
	0
	0.55 €/kWh


	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	
	Collective Micro-hydro
	C/I
	N
	50 kWe 
	3 MWe 
	 
	 
	 
	 
	 
	0.07 €/kWh

	
	Collective Micro Wind Turbine

	C/I
	N
	3 kWe 
	50 kWe 
	3 k€/kW
	5 k€/kW
	150 €/y
	300 €/y
	 
	0.082 €/kWh

	 
	
	
	
	
	
	
	
	
	
	
	

	Renewable Heat and Electricity
	Collective Cogeneration Gas

	C/I
	N
	10 kWe
	< 215 kWe
	30000
	 322500
	 0
	0 
	?
	0.07 €/kWh

	 
	
	
	
	
	
	
	
	
	
	
	

	Thermal efficiency
	Single household insulation of envelop (walls and roof)

	R
	E
	90 m² surface floor
	90 m² surface floor
	3000 
	 3500
	0
	0
	25% equipment cost  
	/

	
	Single household efficient windows (double glazed & low-emissivity)
	R
	E
	90 m² surface floor
	90 m² surface floor
	4000 
	5000 
	0
	0
	25% equipment cost  
	/

	
	Collective building insulation of envelop (walls and roof)
	C
	E
	10000 m² surface floor
	10000 m² surface floor
	 200000
	  200000
	0
	0
	25% equipment cost  
	 

	
	Collective building efficient windows (double glazed & low-emissivity)
	C
	E
	300 m² surface floor
	20000 m² surface floor
	400000 
	 400000 
	0
	0
	25% equipment cost  
	/

	
	Insulation of heating network
	C/I
	E
	500 m heating network length
	2000 m heating network length
	4000
	12000
	0
	0
	25% equipment cost  
	/

	 
	
	
	
	
	
	
	
	
	
	
	

	Electrical efficiency
	Fluorescent bulbs program collective

	C/I
	E
	5 000 m² surface floor
	20 000 m² surface floor
	5 000
	15 000
	0
	0
	0
	/

	
	High efficiency electrical motors

	I
	E
	45 kWe 
	300 MWe 
	6 000
	no data found
	200
	no data found
	0
	/

	
	Heat recovery system for compressed air machine

	I
	M
	1 MW
	1MW
	200 000
	200 000
	no data found
	no data found
	0
	/


	 
	Average Energy Price (kWh of electricity)
	 
	Average Energy Price (kWh of gas)
	 

	 
	From (€/kWh)
	To (€/kWh)
	From (€/kWh)
	To (€/kWh)

	Residential
	0,08
	0,12
	0,04
	0,05

	Commercial
	0,06
	0,08
	0,03
	0,04

	Industrial
	0,06
	0,08
	0,03
	0,04


Annex 3.2: Input data template filled by Austria

	 
	
	End

User

Type:
	Availability of technology (and maintenance support) on the market
	Typical average System Size
in kW, or m² for solar thermal, or surface of the building for insulation/windows
	Average Initial Investment
in €
	Average Maintenance Cost
in €/year
	Total Financial Incentives (including subsidy & tax break) 
(in € or in % of investment cost)
	Feed In Tariff (For grid connected electricity only)

	Renewable Energy Technologies
	R, C or I
	E, M or N
	from kW (m²)
	to kW (m²)
	from €
	to €
	from €
	to €
	€ or %
	€/kWh

	Renewable Heat Generation
	Individual Solar thermal water heater
	R
	E
	6m²
	25m²
	    6 000   
	 10000   
	50
	100
	30%
	/

	
	Collective Solar thermal water heater
	C/I
	E
	20m²
	1000m²
	  12 000   
	400000   
	100
	3000
	30%
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Geothermal heat pump (closed loop systems)
	R
	E
	3
	10
	   14 000   
	30 000   
	311
	466
	15 % or max. 750 EUR
	/

	
	Collective Geothermal heat pump (closed loop systems)
	C/I
	E
	10
	100
	    23 000   
	100000   
	1100
	 
	 
	7 cent/kWh



	
	Individual High Efficiency air heat pump
	R
	E
	3
	10
	    8 000   
	 10 000   
	368
	552
	15 % or max 750 EUR
	/

	
	Collective High Efficiency  air heat pump
	C/I
	E
	10
	30
	   10 000   
	 25 000   
	 
	 
	15%
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Biomass boiler

	 R 
	 E 
	 10   
	 30   
	 10 000   
	 20 000   
	 220   
	 400   
	 30 % or 2500 EUR 
	 / 

	
	Collective Biomass boiler
	 C/I 
	 E 
	 30   
	 400   
	 20 000   
	 100 000   
	 400   
	 1 000   
	 30 % or 3700 EUR 
	 / 

	
	Individual Condensation boiler
	 R 
	 E 
	 10   
	 30   
	 9 000   
	 
	 
	 150   
	 
	 / 

	
	Collective Condensation boiler
	 C/I 
	 E 
	 30   
	 300   
	 
	 
	 
	 500   
	 
	 / 

	
	
	
	
	
	
	
	
	
	
	
	 

	Renewable Electricity Generation
	Individual Grid connected PV

	R
	E
	1
	10
	     4 000   
	 50 000   
	0
	0
	approx. 30 % 
	44 cent/kWh

	
	Individual Stand alone PV
	R
	E
	1
	10
	    5 000   
	 60 000   
	25
	300
	approx. 30 % 
	 

	
	Collective Grid connected PV

	C/I
	E
	10
	100
	   50000   
	 500000   
	0
	0
	approx. 30 % 
	24 cent/kWh

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Collective Micro-hydro
	C/I
	M
	 
	 
	  4000   
	 5000   
	0,00%
	0,03%
	<=30%
	 

	
	Collective Micro Wind Turbine

	C/I
	E
	3500 kWh per year
	3500 kWh per year
	 2200   
	 14500   
	4,8% p.a.
	6,6% p.a.
	<=30%
	7,54 cent/kWh

	 
	
	
	
	
	
	
	
	
	
	
	 

	Renewable Heat and Electricity
	Collective Cogeneration Gas

	C/I
	E
	5
	1000
	   50000   
	1000000   
	NA
	NA.
	<= 30%
	NA

	 
	
	
	
	
	
	
	
	
	
	
	 

	Thermal efficiency
	Single household insulation of envelop (walls and roof)

	R
	E
	200
	500
	 15 000   
	 70 000   
	0
	0
	30 - 40 %
	/

	
	Single household efficient windows (double glazed & low-emissivity)
	R
	E
	10
	20
	 2 500   
	 10 000   
	0
	100
	30 - 40 %
	/

	
	Collective building insulation of envelop (walls and roof)

	C
	E
	1000
	10000
	 70 000   
	 100 000   
	0
	1000
	<= 30%
	 

	
	Collective building efficient windows (double glazed & low-emissivity)
	C
	E
	100
	1000
	 25 000   
	 250 000   
	0
	2500
	<= 30%
	/

	
	Insulation of heating network

	C/I
	E
	10
	1000
	 50   
	 10 000   
	0
	0
	<= 30%
	/

	 
	
	
	
	
	
	
	
	
	
	
	 

	Electrical efficiency
	Fluorescent bulbs program collective
	C/I
	E
	3000
	30000
	  5 000   
	 50 000   
	
	
	
	/

	
	High efficiency electrical motors

	I
	E
	1
	100
	             100   
	10 000   
	no add costs
	no add costs
	<= 30% (UFI)
	/

	
	Heat recovery system for compressed air machine

	I
	E
	10
	10000
	        5 000   
	  50 000   
	no add costs
	no add costs
	<= 30% (UFI)
	/


	 
	Average Energy Price (kWh of electricity)
	 
	Average Energy Price (kWh of gas)
	 

	 
	From (€/kWh)
	To (€/kWh)
	From (€/kWh)
	To (€/kWh)

	Residential
	0,15
	0,17
	0,06
	0,065

	Commercial
	0,1
	0,13
	0,024
	0,026

	Industrial
	0,09
	0,08
	0,023
	0,025


Annex 3.3: Input data template filled by Italy

	 
	
	End

User

Type:
	Availability of technology (and maintenance support) on the market
	Typical average System Size
in kW, or m² for solar thermal, or surface of the building for insulation/windows
	Average Initial Investment
in €
	Average Maintenance Cost
in €/year
	Total Financial Incentives (including subsidy & tax break) 
(in € or in % of investment cost)

	Feed In Tariff (For grid connected electricity only)

	Renewable Energy Technologies
	R, C or I
	E, M or N
	from kW (m²)
	to kW (m²)
	from €
	to €
	from €
	to €
	€ or %
	€/kWh

	Renewable Heat Generation
	Individual Solar thermal water heater
	R
	E
	2
	4
	3240
	5040
	30
	90
	55% (up to 60,000 max.)
	/

	
	Collective Solar thermal water heater
	C/I
	E
	10
	100
	12520
	40800
	90
	200
	55% (up to 60,000 max.)
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Geothermal heat pump (closed loop systems)
	R
	M
	 
	 
	 
	 
	 
	 
	55% (up to 100,000 max.)
	/

	
	Collective Geothermal heat pump (closed loop systems)
	C/I
	M
	 
	 
	 
	 
	 
	 
	55% (up to 100,000 max.)
	/

	
	Individual High Efficiency Air heat pump
	R
	E
	2
	10
	1200
	9600
	0
	0
	55% (up to 100,000 max.)
	/

	
	Collective High Efficiency  Air heat pump
	C/I
	E
	10
	300
	10800
	50000
	80
	200
	55% (up to 100,000 max.)
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Biomass boiler
	R
	E
	3
	30
	 
	 
	 
	 
	55% (up to 100,000 max.)
	/

	
	Collective Biomass boiler
	C/I
	E
	30
	2MW
	 
	 
	 
	 
	55% (up to 100,000 max.)
	/

	
	Individual Condensation boiler
	R
	E
	25
	30
	1890
	2080
	80
	80
	55% (up to 30,000 max.)
	/

	
	Collective Condensation boiler
	C/I
	E
	50
	3MW
	3115
	12600
	80
	200
	55% (up to 30,000 max.)
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	Renewable Electricity Generation
	Individual Grid connected PV
	R
	E
	1
	3
	7K€
	20K€
	50
	100
	55% (up to 60,000 max.)
	 

	
	Individual Stand alone PV
	R
	E
	1
	10
	7K€
	70K€
	50
	100
	55% (up to 60,000 max.)
	 

	
	Collective Grid connected PV
	C/I
	E
	3
	50
	20K€
	160K€

	50
	100
	55% (up to 60,000 max.)
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Collective Micro-hydro
	C/I
	N
	 
	 
	 
	 
	 
	 
	 
	 

	
	Collective Micro Wind Turbine
	C/I
	N
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	
	
	
	
	
	 

	Renewable Heat and Electricity
	Collective Cogeneration Gas
	C/I
	 
	 
	 
	 
	 
	 
	 
	55% (up to 100,000 max.)
	 

	 
	
	
	
	
	
	
	
	
	
	
	 

	Thermal efficiency
	Single household insulation of envelop (walls and roof)

	R
	E
	 
	 
	30€/m²
	60€/m²
	 
	 
	55% (up to 60,000 max.)
	/

	
	Single household efficient windows (double glazed & low-emissivity)
	R
	E
	4 windows
	10 windows
	3K€
	10K€
	 
	 
	55% (up to 60,000 max.)
	/

	
	Collective building insulation of envelop (walls and roof)
	C
	E
	 
	 
	30€/m²
	60€/m²
	 
	 
	55% (up to 60,000 max.)
	 

	
	Collective building efficient windows (double glazed & low-emissivity)
	C
	E
	 
	 
	9K€
	80K€
	 
	 
	55% (up to 60,000 max.)
	/

	
	Insulation of heating network
	C/I
	N
	 
	 
	 
	 
	 
	 
	 
	/

	 
	
	
	
	
	
	
	
	
	
	
	 

	Electrical efficiency
	Fluorescent bulbs program collective
	C/I
	E
	 
	 
	 
	 
	 
	 
	 
	/

	
	High efficiency electrical motors
	I
	M
	 
	 
	 
	 
	 
	 
	 
	/

	
	Heat recovery system for compressed air machine
	I
	N
	 
	 
	 
	 
	 
	 
	 
	/


	 
	Average Energy Price (kWh of electricity)
	 
	Average Energy Price (kWh of gas)
	 

	 
	From (€/kWh)
	To (€/kWh)
	From (€/kWh)
	To (€/kWh)

	Residential
	0,18
	0,18
	NA

	NA

	Commercial
	
	
	
	

	Industrial
	
	
	
	


Annex 3.4: Input data template filled by Greece

	 
	
	End

User

Type:
	Availability of technology (and maintenance support) on the market
	Typical average System Size
in kW, or m² for solar thermal, or surface of the building for insulation/windows
	Average Initial Investment
in €
	Average Maintenance Cost
in €/year
	Total Financial Incentives (including subsidy & tax break) 
(in € or in % of investment cost)
	Feed In Tariff (For grid connected electricity only)

	Renewable Energy Technologies
	R, C or I
	E, M or N
	from kW (m²)
	to kW (m²)
	from €
	to €
	from €
	to €
	€ or %
	€/kWh

	Renewable Heat Generation
	Individual Solar thermal water heater
	R
	E
	800Kw/year
	1100Kw/year
	1 000
	1 700
	20
	20
	20% tax exemption of the investment cost on the tax free income 
	/

	
	Collective Solar thermal water heater
	C/I
	E
	 
	 
	20 000
	45.000*
	 
	 
	subsidy iqual to 30-60% of the investment cost
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Geothermal heat pump  (closed loop systems)
	R
	E
	25Kw
	25Kw
	40 000
	40 000
	100
	200
	20% tax exemption of the investment cost on the tax free income 
	 

	
	Collective Geothermal heat pump (closed loop systems)
	C/I
	E
	300Kw
	300Kw
	200 000
	220 000
	300
	700
	20% tax exemption of the investment cost on the tax free income 
	 

	
	Individual High Efficiency Air heat pump
	R
	E
	25Kw
	25Kw
	4 000
	4 000
	100
	200
	20% tax exemption of the investment cost on the tax free income 
	 

	
	Collective High Efficiency  Air heat pump
	C/I
	E
	375Kw
	375Kw
	20 000
	20 000
	200
	700
	20% tax exemption of the investment cost on the tax free income 
	 

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Biomass boiler
	R
	E
	25.000Kcal/h
	210.000Kcal/h
	3 500
	10 000
	 
	 
	20% tax exemption of the investment cost on the tax free income 
	/

	
	Collective Biomass boiler
	C/I
	E
	500.000Kcal/h
	1.000.000Kcal/h
	20 170
	40 000
	 
	 
	20% tax exemption of the investment cost on the tax free income 
	/

	
	Individual Condensation boiler
	R
	E
	 
	 
	 
	 
	 
	 
	 
	/

	
	Collective Condensation boiler
	C/I
	E
	 
	 
	 
	 
	 
	 
	 
	/

	
	
	
	
	
	
	
	
	
	
	
	

	Renewable Electricity Generation
	Individual Grid connected PV
	R
	E
	 
	 
	8.000€/kWh
	10.000€/kWh
	 
	 
	20% tax exemption of the investment cost on the tax free income 
	0,45€/Kwh (or 0,50€/Kwh for greek islands)

	
	Individual Stand alone PV
	R
	E
	 
	 
	7000€/kWh
	8.000€/kWh
	 
	 
	20% tax exemption of the investment cost on the tax free income 
	0,45€/Kwh (or 0,50€/Kwh for greek islands)

	
	Collective Grid connected PV
	C/I
	E
	100Kw
	150Kw
	800 000
	1 200 000
	 
	 
	subsidy equal to 30-60% of the investment cost
	0,45€/Kwh (or 0,50€/Kwh for greek islands)

	
	
	
	
	
	
	
	
	
	
	
	

	
	Collective Micro-hydro
	C/I
	E
	 
	 
	10.000€/kWh
	15.000€/kWh
	 
	 
	subsidy equal to 30-60% of the investment cost
	0,073€/Kwh (or 0,0846€/Kwh for greek islands)

	
	Collective Micro Wind Turbine
	C/I
	E
	
	
	900€/kWh
	1.200€/kWh
	1 200
	1 300
	20% tax exemption of the investment cost on the tax free income
	

	 
	
	
	
	
	
	
	
	
	
	
	

	Renewable Heat and Electricity
	Collective Cogeneration Gas
	C/I
	E
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	

	Thermal efficiency
	Single household insulation of envelop (walls and roof)
	R
	E
	70m2
	120m2 
	260€/m2
	290€/m2
	
	 
	 
	

	
	Single household efficient windows (double glazed & low-emissivity)
	R
	E
	 
	 
	350€/m2
	900€/m2
	
	 
	 
	

	
	Collective building insulation of envelop (walls and roof)
	C
	E
	 
	 
	195€/m2
	215€/m2
	
	 
	 
	0

	
	Collective building efficient windows (double glazed & low-emissivity)
	C
	E
	70m2
	120m2 
	260€/m2
	290€/m2
	
	 
	 
	0

	
	Insulation of heating network
	C/I
	E
	 
	 
	 
	 
	 
	 
	0

	 
	
	
	
	
	
	
	
	
	
	
	 

	Electrical efficiency
	Fluorescent bulbs program collective
	C/I
	E
	
	
	
	
	
	
	
	

	
	High efficiency electrical motors
	I
	E
	
	
	
	
	
	
	
	

	
	Heat recovery system for compressed air machine
	I
	E
	
	
	
	
	
	
	
	


	 
	Average Energy Price (kWh of electricity)
	 
	Average Energy Price (kWh of gas)
	 

	 
	From (€/kWh)
	To (€/kWh)
	From (€/kWh)
	To (€/kWh)

	Residential
	0,07169€/kWh
	0,18411€/kWh
	
	

	Commercial
	0,05389€/kWh
	0,08715€/kWh
	
	

	Industrial
	0,03051€/kWh
	0,05933€/kWh
	
	


Annex 3.5: Input data template filled by Cyprus
	 
	
	End

User

Type:
	Availability of technology (and maintenance support) on the market
	Typical average System Size
in kW, or m² for solar thermal, or surface of the building for insulation/windows
	Average Initial Investment
in €
	Average Maintenance Cost
in €/year
	Total Financial Incentives (including subsidy & tax break) 
(in € or in % of investment cost)

	Feed In Tariff (For grid connected electricity only)

	Renewable Energy Technologies
	R, C or I
	E, M or N
	from kW (m²)
	to kW (m²)
	from €
	to €
	from €
	to €
	€ or %
	€/kWh

	Renewable Heat Generation
	Individual Solar thermal water heater
	R
	E
	2 m2
	4 m2
	500
	2 k€
	10 €/y
	50 €/y
	 20% of total investment cost / €171 maximum funding for passive solar systems and  €342 for active solar systems
	/

	
	Collective Solar thermal water heater
	C/I
	M
	10 m2
	50 m2
	2.5 k€
	25 k€
	100 €/y
	200 €/y
	30% of total investment cost / €17.087 maximum funding
	/

	
	
	
	
	
	
	
	
	
	
	
	 

	
	Individual Geothermal heat pump (closed loop systems)
	R
	N
	20 kWth
	40 kWth
	20 k€
	40 k€
	 
	 
	45% of total investment cost / €15.378
	/

	
	Collective Geothermal heat pump (closed loop systems)
	C/I
	N
	40 kWth
	1 MWth
	 
	 
	 
	 
	30% of total investment cost / €170.861 maximum funding
	/

	
	Individual High Efficiency Air heat pump
	R
	N
	 
	 
	 
	 
	 
	 
	 
	/

	
	Collective High Efficiency  air heat pump
	C/I
	M
	 
	 
	 
	 
	 
	 
	 
	/

	
	
	
	
	
	
	
	
	
	
	
	


	
	Individual Biomass boiler
	R
	M
	25 kWth
	50 kWth
	5 k€
	10 k€
	 
	 
	55% of total investment cost / €18.795 maximum funding
	/

	
	Collective Biomass boiler
	C/I
	M
	200 kWth
	1 MWth
	20 k€
	50 k€
	 
	 
	 
	/

	
	Individual Condensation boiler
	R
	M
	25 kWth
	50 kWth
	 
	 
	 
	 
	55% of total investment cost / €18.795 maximum funding
	/

	
	Collective Condensation boiler
	C/I
	N
	50 kWth
	1 MWth
	 
	 
	 
	 
	 
	/

	
	
	
	
	
	
	
	
	
	
	
	

	Renewable Electricity Generation
	Individual Grid connected PV

	R
	E
	1 kWp 
	4 kWp
	5 k€
	20 k€
	50 €/y
	100 €/y
	 55% of total installed cost / €64.927 maximum funding.
	0,2€/kWh

	
	Individual Stand alone PV
	R
	M
	1 kWp 
	8 kWp
	6 k€
	50 k€
	300 €/y
	400 €/y
	 55% of total installed cost / €64.927 maximum funding.
	 

	
	Collective Grid connected PV

	C/I
	E
	4 kWp 
	20 kWp
	18 k€
	125 k€
	100 €/y
	800 €/y
	 40% of total installed cost / €47.840 maximum funding.
	0,2€/kWh

	
	
	
	
	
	
	
	
	
	
	
	

	
	Collective Micro-hydro

	C/I
	N
	1 kWe 
	100 kWe 
	2 k€/kW
	4 k€/kW
	 
	 
	40% of total installed cost / €102.517 maximum funding.
	/

	
	Collective Micro Wind Turbine

	C/I
	E
	1 kWe 
	30 kWe 
	They have a typical cost of 1,8 k€/kW

 
	200 €/y
	1000 €/y
	40%of total cost / €41.007 maximum funding 
	/

	 
	
	
	
	
	
	
	
	
	
	
	

	Renewable Heat and Electricity
	Collective Cogeneration Gas
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	 

	Thermal efficiency
	Single household insulation of envelop (walls and roof)
	R
	E
	100 m² surface floor
	500 m² surface floor
	The cost of purchase for polysterine insulation is about €6/m2 for 5cm thickness and  about €4,8/m2 for 4cm  thickness. The cost of installation for existing buildings  is about €60/m2 for walls and about €18/m2 for roofs. 

0
	0
	0
	Maximum funding for houses located 600m and above sea level is 100% for the first €1.367 of total investment cost. Above that it is 30% of total investment cost with maximum funding of  €2.563. Houses lower than 600m are funded with 30% of total investment
	/ 

	
	Single household efficient windows (double glazed & low-emissivity)
	R
	E
	100 m² surface floor
	500 m² surface floor
	about €23,50 / m2
	0
	0
	30% of total investment cost / maximum funding €1,709
	/

	
	Collective building insulation of envelop (walls and roof)
	C
	E
	500 m² surface floor
	20000 m² surface floor
	The cost of purchase for polysterine insulation is about €6/m2 for 5cm thickness and about €4,8/m2 for 4cm  thickness. The cost of installation for existing buildings  is about €60/m2 for walls and about €18/m2 for roofs. 
	0
	0
	30% of total investment cost / maximum funding €170.861
	/

	
	Collective building efficient windows (double glazed & low-emissivity)
	C
	E
	500 m² surface floor
	20000 m² surface floor
	about €23,50 / m2


	0
	0
	30% of total investment cost / maximum funding €170.861
	/

	
	Insulation of heating network
	C/I
	E
	500 m² surface floor
	20000 m² surface floor
	for 28mm pipe, 13mmthick insulation about €2/ m
	0
	0
	30% of total investment cost / maximum funding €170.861
	/

	 
	
	
	
	
	
	
	
	
	
	
	 

	Electrical efficiency
	Fluorescent bulbs program collective
	C/I
	E
	500 m² surface floor
	20000 m² surface floor
	 
	 
	 
	 
	 
	/

	
	High efficiency electrical motors
	I
	E
	500 kWe 
	5 MWe 
	 
	 
	 
	 
	 
	/

	
	Heat recovery system for compressed air machine
	I
	M
	 
	 
	 
	 
	 
	 
	 
	/


	 
	Average Energy Price (kWh of electricity)
	 
	Average Energy Price (kWh of gas)
	 

	 
	From (€/kWh)
	To (€/kWh)
	From (€/kWh)
	To (€/kWh)

	Residential
	0,09
	0,14
	
	

	Commercial
	0,05
	0,11
	
	

	Industrial
	0,05
	0,10
	
	


Annex 4: Values of initial Investment after incentives and payback time reported in the diagrams

· In grey are highlighted the lines with not enough information to proceed to a positioning on the relevant diagram.

· II means Initial Investment (after any incentive or financial support in kEuros)

· PBT means estimated Payback time (in years)

France

	Id
	RE or EE Technology
	End User Type:
	II (after incentives) (m)
	II (after incentives) (M)
	PBT min 
	PBT max

	1
	Individual Solar thermal water heater (electricity consumption’ saving)
	R
	1,35
	2,45
	6
	15

	2
	Individual Solar thermal water heater (gas consumption’ saving for heating)
	R
	1,35
	2,45
	9
	20

	3
	Collective Solar thermal water heater  (electricity consumption’s saving)
	C/I
	3,35
	65
	7
	15

	4
	Collective Solar thermal water heater (gas consumption’ saving for heating)
	C/I
	3,35
	60
	8
	20

	5
	Individual Geothermal heat pump (closed loop systems)
	R
	6
	7,7
	6
	9

	6
	Collective Geothermal heat pump (closed loop systems)
	C/I
	134,3
	621,5
	7
	10

	7
	Individual High Efficiency Air heat pump
	R
	5
	7
	7
	9

	8
	Collective High Efficiency  Air heat pump
	C/I
	50
	200
	6
	7

	9
	Individual Biomass boiler
	R
	4
	4
	3
	8

	10
	Collective Biomass boiler
	C/I
	270
	270
	7
	12

	11
	Individual Condensation Gas boiler
	R
	3,1
	3,1
	9
	11

	12
	Collective Condensation Gas boiler
	C/I
	4,5
	30
	4
	8

	13
	Individual Grid connected PV
	R
	7
	17,3
	10
	20

	14
	Individual Stand alone PV
	R
	8,5
	60
	20
	20

	15
	Collective Grid connected PV
	C/I
	18
	375
	8
	20

	16
	Collective Micro-hydro
	C/I
	
	
	
	

	17
	Collective Micro Wind Turbine
	C/I
	15
	150
	14
	20

	18
	Collective Mini/Micro Cogeneration Gas
	C/I
	30
	322,5
	3
	5

	19
	Single household insulation of envelop (walls and roof)
	R
	2,5
	2,875
	4
	11

	20
	Single household insulation of envelop (walls and roof)
	R
	2,5
	2,875
	5
	15

	21
	Single household efficient windows (double glazed & low-emissivity)
	R
	3,2
	3,95
	17
	20

	22
	Single household efficient windows (double glazed & low-emissivity)
	R
	3,2
	3,95
	20
	20

	23
	Collective building insulation of envelop (walls and roof)
	C
	155
	155
	6
	10

	24
	Collective building insulation of envelop (walls and roof)
	C
	155
	155
	13
	20

	25
	Collective building efficient windows (double glazed & low-emissivity)
	C
	400
	400
	15
	15

	26
	Collective building efficient windows (double glazed & low-emissivity)
	C
	400
	400
	15
	15

	27
	Insulation of heating network
	C/I
	4
	12
	1
	5

	28
	Fluorescent bulbs program collective
	C/I
	15
	50
	3
	6

	29
	High efficiency electrical motors
	I
	10
	
	4
	4

	30
	Heat recovery system for compressed air machine (total compressors 1MW)
	I
	200
	200
	2
	3


Austria

	Id
	RE or EE Technology
	End User Type:
	II (after incentives) (m)
	II (after incentives) (M)
	PBT min
	PBT max

	1
	Individual Solar thermal water heater (electricity consumption’ saving)
	R
	4,2
	7,0
	4
	11

	2
	Individual Solar thermal water heater (gas consumption’ saving for heating)
	R
	4,2
	7,0
	11
	20

	3
	Collective Solar thermal water heater  (electricity consumption’ saving)
	C/I
	8,4
	280,0
	4
	8

	4
	Collective Solar thermal water heater (gas consumption’ saving for  heating)
	C/I
	8,4
	280,0
	20
	20

	5
	Individual Geothermal heat pump (closed loop systems)
	R
	13,3
	29,3
	8
	16

	6
	Collective Geothermal heat pump (closed loop systems)
	C/I
	23,0
	100,0
	3
	6

	7
	Individual High Efficiency Air heat pump
	R
	14,3
	19,3
	12
	20

	8
	Collective High Efficiency  Air heat pump
	C/I
	
	
	
	

	9
	Individual Biomass boiler
	R
	7,5
	17,5
	3
	8

	10
	Collective Biomass boiler
	C/I
	16,3
	96,3
	20
	20

	11
	Individual Condensation Gas boiler
	R
	4,1
	9,0
	9
	11

	12
	Collective Condensation Gas boiler
	C/I
	
	
	5
	10

	13
	Individual Grid connected PV
	R
	2,8
	35,0
	7
	11

	14
	Individual Stand alone PV
	R
	3,5
	42,0
	20
	20

	15
	Collective Grid connected PV
	C/I
	35,0
	350,0
	16
	20

	16
	Collective Micro-hydro
	C/I
	
	
	
	

	17
	Collective Micro Wind Turbine
	C/I
	1,8
	10,2
	20
	20

	18
	Collective Mini/Micro Cogeneration Gas
	C/I
	
	
	
	

	19
	Single household insulation of envelop (walls and roof)
	R
	10,5
	42,0
	14
	20

	20
	Single household insulation of envelop (walls and roof)
	R
	10,5
	42,0
	20
	20

	21
	Single household efficient windows (double glazed & low-emissivity)
	R
	1,8
	6,0
	4
	9

	22
	Single household efficient windows (double glazed & low-emissivity)
	R
	1,8
	6,0
	10
	20

	23
	Collective building insulation of envelop (walls and roof)
	C
	
	
	
	

	24
	Collective building insulation of envelop (walls and roof)
	C
	
	
	
	

	25
	Collective building efficient windows (double glazed & low-emissivity)
	C
	
	
	
	

	26
	Collective building efficient windows (double glazed & low-emissivity)
	C
	
	
	
	

	27
	Insulation of heating network
	C/I
	
	
	
	

	28
	Fluorescent bulbs program collective
	C/I
	5,0
	50,0
	5
	9

	29
	High efficiency electrical motors
	I
	0,1
	7,0
	2
	7

	30
	Heat recovery system for compressed air machine (total compressors 1MW)
	I
	
	
	
	


Italy

	Id
	RE or EE Technology
	End User Type:
	II (after incentives) (m)
	II (after incentives) (M)
	PBT min
	PBT max

	1
	Individual Solar thermal water heater (electricity consumption’ saving)
	R
	1,5
	2,3
	3
	7

	2
	Individual Solar thermal water heater (gas consumption’ saving for heating)
	R
	1,5
	2,3
	1
	3

	3
	Collective Solar thermal water heater  (electricity consumption’ saving)
	C/I
	5,6
	18,4
	4
	8

	4
	Collective Solar thermal water heater (gas consumption’ saving for  heating)
	C/I
	5,6
	18,4
	4
	8

	5
	Individual Geothermal heat pump (closed loop systems)
	R
	
	
	5
	10

	6
	Collective Geothermal heat pump (closed loop systems)
	C/I
	
	
	4
	8

	7
	Individual High Efficiency Air heat pump
	R
	0,5
	4,3
	5
	10

	8
	Collective High Efficiency  Air heat pump
	C/I
	4,9
	22,5
	4
	8

	9
	Individual Biomass boiler
	R
	
	
	5
	10

	10
	Collective Biomass boiler
	C/I
	
	
	4
	8

	11
	Individual Condensation Gas boiler
	R
	0,9
	0,9
	5
	10

	12
	Collective Condensation Gas boiler
	C/I
	1,4
	5,7
	4
	8

	13
	Individual Grid connected PV
	R
	3,2
	9,0
	4
	7

	14
	Individual Stand alone PV
	R
	3,2
	31,5
	15
	20

	15
	Collective Grid connected PV
	C/I
	9,0
	72,0
	5
	7

	16
	Collective Micro-hydro
	C/I
	
	
	4
	8

	17
	Collective Micro Wind Turbine
	C/I
	
	
	4
	8

	18
	Collective Mini/Micro Cogeneration Gas
	C/I
	
	
	4
	8

	19
	Single household insulation of envelop (walls and roof)
	R
	
	
	5
	10

	20
	Single household insulation of envelop (walls and roof)
	R
	
	
	5
	10

	21
	Single household efficient windows (double glazed & low-emissivity)
	R
	1,4
	4,5
	4
	8

	22
	Single household efficient windows (double glazed & low-emissivity)
	R
	4,1
	36,0
	4
	8

	23
	Collective building insulation of envelop (walls and roof)
	C/I
	
	
	4
	8

	24
	Collective building insulation of envelop (walls and roof)
	0
	
	
	4
	8

	25
	Collective building efficient windows (double glazed & low-emissivity)
	0
	
	
	4
	8

	26
	Collective building efficient windows (double glazed & low-emissivity)
	0
	
	
	4
	8

	27
	Insulation of heating network
	0
	
	
	4
	8

	28
	Fluorescent bulbs program collective
	C/I
	
	
	4
	8

	29
	High efficiency electrical motors
	I
	
	
	4
	8

	30
	Heat recovery system for compressed air machine (total compressors 1MW)
	I
	
	
	4
	8


Greece 

	Id
	RE or EE Technology
	End User Type:
	II (after incentives) (m)
	II (after incentives) (M)
	PBT min
	PBT max

	1
	Individual Solar thermal water heater (electricity consumption’ saving)
	R
	0,8
	1,36
	15
	19

	2
	Individual Solar thermal water heater (gas consumption’ saving for heating)
	R
	0,8
	1,36
	20
	20

	3
	Collective Solar thermal water heater  (electricity consumption’ saving)
	C/I
	14
	18
	4
	6

	4
	Collective Solar thermal water heater (gas consumption’ saving for  heating)
	C/I
	14
	18
	 
	 

	5
	Individual Geothermal heat pump (closed loop systems)
	R
	32
	32
	12
	12

	6
	Collective Geothermal heat pump (closed loop systems)
	C/I
	160
	176
	5
	6

	7
	Individual High Efficiency Air heat pump
	R
	3,2
	3,2
	 
	 

	8
	Collective High Efficiency  Air heat pump
	C/I
	16
	16
	 
	 

	9
	Individual Biomass boiler
	R
	2,8
	8
	 
	 

	10
	Collective Biomass boiler
	C/I
	16
	32
	 
	 

	11
	Individual Condensation Gas boiler
	R
	 
	 
	 
	 

	12
	Collective Condensation Gas boiler
	C/I
	 
	 
	 
	 

	13
	Individual Grid connected PV
	R
	6,4
	8
	11
	16

	14
	Individual Stand alone PV
	R
	5,6
	6,4
	20
	20

	15
	Collective Grid connected PV
	C/I
	480 
	560
	3
	13

	16
	Collective Micro-hydro
	C/I
	 
	 
	6
	8

	17
	Collective Micro Wind Turbine
	C/I
	16
	46
	6
	8

	18
	Collective Mini/Micro Cogeneration Gas
	C/I
	 
	 
	5
	5

	19
	Single household insulation of envelop (walls and roof)
	R
	18,2
	34,8
	8
	8

	20
	Single household insulation of envelop (walls and roof)
	R
	18,2
	34,8
	8
	8

	21
	Single household efficient windows (double glazed & low-emissivity)
	R
	 
	 
	8
	8

	22
	Single household efficient windows (double glazed & low-emissivity)
	R
	 
	 
	8
	8

	23
	Collective building insulation of envelop (walls and roof)
	C
	 
	 
	8
	8

	24
	Collective building insulation of envelop (walls and roof)
	C
	 
	 
	8
	8

	25
	Collective building efficient windows (double glazed & low-emissivity)
	C
	 
	 
	8
	8

	26
	Collective building efficient windows (double glazed & low-emissivity)
	C
	 
	 
	8
	8

	27
	Insulation of heating network
	C/I
	 
	 
	5
	6

	28
	Fluorescent bulbs program collective
	C/I
	 
	 
	3
	5

	29
	High efficiency electrical motors
	I
	 
	 
	3
	5

	30
	Heat recovery system for compressed air machine (total compressors 1MW)
	I
	 
	 
	3
	5


Cyprus

	Id
	RE or EE Technology
	End User Type:
	II (after incentives) (m)
	II (after incentives) (M)
	PBT min
	PBT max

	1
	Individual Solar thermal water heater (electricity consumption’ saving)
	R
	0,4
	1,7
	2,0
	4,0

	2
	Individual Solar thermal water heater (gas consumption’ saving for heating)
	R
	0,4
	1,7
	2
	6

	3
	Collective Solar thermal water heater  (electricity consumption’ saving)
	C/I
	1,8
	17,5
	3
	5

	4
	Collective Solar thermal water heater (gas consumption’ saving for  heating)
	C/I
	1,8
	17,5
	2
	4

	5
	Individual Geothermal heat pump (closed loop systems)
	R
	11,0
	24,6
	5
	6

	6
	Collective Geothermal heat pump (closed loop systems)
	C/I
	28,0
	700,0
	12
	12

	7
	Individual High Efficiency Air heat pump
	R
	 
	 
	 
	 

	8
	Collective High Efficiency  Air heat pump
	C/I
	 
	 
	 
	 

	9
	Individual Biomass boiler
	R
	2,3
	4,5
	1
	2

	10
	Collective Biomass boiler
	C/I
	9,0
	22,5
	 
	 

	11
	Individual Condensation Gas boiler
	R
	 
	 
	 
	 

	12
	Collective Condensation Gas boiler
	C/I
	 
	 
	 
	 

	13
	Individual Grid connected PV
	R
	2,3
	9,0
	7
	11

	14
	Individual Stand alone PV
	R
	2,7
	22,5
	20
	20

	15
	Collective Grid connected PV
	C/I
	10,8
	77,2
	13 
	 17

	16
	Collective Micro-hydro
	C/I
	1,2
	297,5
	5
	5

	17
	Collective Micro Wind Turbine
	C/I
	1,1
	32,4
	 
	 

	18
	Collective Mini/Micro Cogeneration Gas
	0
	0,0
	0,0
	 
	 

	19
	Single household insulation of envelop (walls and roof)
	R
	5,9
	39,4
	2
	2

	20
	Single household insulation of envelop (walls and roof)
	R
	5,9
	39,4
	2
	2

	21
	Single household efficient windows (double glazed & low-emissivity)
	R
	1,6
	9,2
	3
	3

	22
	Single household efficient windows (double glazed & low-emissivity)
	R
	1,6
	9,2
	3
	3

	23
	Collective building insulation of envelop (walls and roof)
	C
	 
	 
	2
	2

	24
	Collective building insulation of envelop (walls and roof)
	C
	 
	 
	2
	2

	25
	Collective building efficient windows (double glazed & low-emissivity)
	C
	 
	 
	2
	2

	26
	Collective building efficient windows (double glazed & low-emissivity)
	C
	 
	 
	2
	2

	27
	Insulation of heating network
	C/I
	 
	 
	2
	2

	28
	Fluorescent bulbs program collective
	C/I
	 
	 
	 
	 

	29
	High efficiency electrical motors
	I
	 
	 
	 
	 

	30
	Heat recovery system for compressed air machine (total compressors 1MW)
	I
	 
	 
	 
	 


Step 1: Select the list of the technologies to be considered





Step 2: Define the detailed categorization parameters for technology characterization


Sizing parameters


Market penetration parameters


Financial parameters





Step 3: Validation of the categorization methodology





Step 4: National data collection process 





Step 5: Build a tentative categorization based on the defined criteria (processed from the identified parameters)


Calculation of Payback Time as key indicator (or use default value)


Consider Initial Investment after any public support scheme for initial investment


Consider the possible dispersion of values





Step 6: Validation of the results


The results of the calculation processes have been sent twice to partners for primary validation and final adjustments.





Step 7: Mapping of the results





Step 1: List of relevant technologies for all countries





Step 2: List of seven common categorization parameters based on sizing, technology impact and financial features











Step 3: Validated categorisation methodology to be applied for data research and processing





Step 4: Tables of values of the common categorization parameters for each country








Step 5: Assessment of Initial Investment and Payback Time for each technology in each country and first technology mapping

















Step 6: Validated criteria (Initial Investment and Pay back Time) for each technology in each country.








Step 7: Mapping of the technologies in a 2X2 diagram per country
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Austria : RE & EE Technologies for Commercial/Industrial target group
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� A brief description per technology is provided in Annex 1


� A sizing characterized as “low” means that the design of a typical system (either RET or EET) fits to typical residential usage (in Europe and for a family for example). A sizing characterized by “high” means that the design of a typical system should fit to much larger energy consumptions corresponding for example for the “C” type to commercial buildings such as hospitals, hotels, office buildings, or for the “I” types  industrial sites


� 1 year = 8760 hours


� The maximum cost of the supplied equipment eligible to tax credit is 16.000 Euros


� Level of FIT only if integrated in the building architecture


� Level of FIT only if integrated in the building architecture


� Market prices for 1 kWe a 20-100 kW nominal power class (w/o installation costs; sources: Jacobs USA 3.1 k€/kW, Pichtwind Sweden 3 k€/kW, Cygnus Usa 4.2 k€/kW, Fuhrlander All 5.1 k€/kW)


� Various study cases in the literature shows Pay Back Time between 3 and 5 years


� The average initial investment is considered for typical standard operation in the boundaries of the system size quoted (ie for this line: what is the cost of insulating a house of 100 m²? of 300 m²)


� The average initial investment is considered for typical standard operation in the boundaries of the system size quoted (ie for this line: what is the cost of supplying fluo bulbs for a 5 000 m²building? same question for a 20 000 m² building?)


� Average energy economy respect to traditional motor: 3 to 8%


� Several studies shows pay back time between 17 months and 3 years. System Size can be smaller than 1MW.


� On biomass boilers see overview Austria: http://www.holzwaerme.at/images/content/pdfs/1afoerderung_umstellung_auf_holz.pdf, Heizkostenrechner http://www.biomasseverband.at/biomasse?cid=2313


� Investment: 4700-5600€ per future kW produced. This price goes down to 4-5.000€ if the production is above 10kWp.


� feed in tariff if > 10kW


� investment of € 2.200 if the individual invests in a collective wind park; investment of € 14.500 for a plant with a diameter of 15cm, 3.500 kWh production/year which is approx. average demand for 1 household for 1 year; average maintenance cost on basis 2


� Power: electric and heat; here electric small: e.g. 5-10 kWel, 10-40 kWheat, investment 54.000 EUR;  http://www.bhkw-infozentrum.de/beispiele/bhkw_des_monats_06_2007.pdf  


  medium: 1000 kW, up to power plant http://www.bhkw-infozentrum.de/beispiele/bhkw_des_


� different schemes in 9 federal countries in Austria


� financial incentive: <=30 for businesses, private households differs widely per region


� from kW: length of network from single house to block; 5 -10 EUR/m  financial incentive: <=30 for businesses, private households differs widely per region http://www.missel.de/downloads/de/fachbeitrag-waermedaemmung-%2005-12-12.pdf


� EFF1 high efficient motor; EFF2 motor 15 kW: approx. 690 €, RPM-regulated motors from 550 €/kW for a 1 kW motor to 150 €/kW for a 10 kW motor. More: European motor challenge program http://re.jrc.ec.europa.eu/energyefficiency/motorchallenge/pdf/tedesco.p


� To investment cost: typical projects: Alpenmilch Salzburg, investment costs 17.400 EUR, energy saving p.a. 400.000 kWh, ROI 19 month;  Landfrisch Molkerei, 50.000 EUR investment costs, http://www.klimaaktiv.at/article/articleview/52055/1/16144


� All the reported incentives are applicable only when the investment will determine an increase of 20% of  energy efficiency


� Initial input was 300 k€, corrected during processing  to 160 k€


� different schemes exist in 9 federal countries in Austria


� A price of 8 Eurocents the kWh was considered here


� All the reported incentives are applicable only when the investment will determine an increase of 20% of  energy efficiency


� Only systems of up to 20 kWp receive funding. The investor can also chose of not having the initial investment funded and gain a feed in tariff of 0,38 €/kWh. 15 year contract with the Electricity Authority of Cyprus to purchase excess electricity.


� Only systems of up to 20 kWp receive funding. The investor can also chose of not having the initial investment funded and gain a feed in tariff of 0,33 €/kWh. 15 year contract with the Electricity Authority of Cyprus to purchase excess electricity.


� 15 year contract with the Electricity Authority of Cyprus to purchase excess electricity. Initial investment also highly depends on location. Maintenance costs vary according to site location and material requirements.


� Only systems of up to 30 kWp receive funding. 15 year contract with the Electricity Authority of Cyprus to purchase excess electricity.
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Greece: RE & EE Technologies for Residential target group
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France: RE & EE Technologies for Commercial/Industrial 

target group
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