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About PVProsumers4Grid 

Europe´s electricity sector is in the midst of major transformation moving from public 

monopolies into competitive private companies in liberalized markets. The liberalization of the 

market is expected to deliver more competitive and therefore more efficient and cheaper 

energy. Due to its cost and growth perspective, photovoltaics (PV) will be a key driver of this 

development throughout Europe because PV has reached a level of competitiveness that 

allows moving to self-consumption schemes in many European countries and eventually to 

peer-to-peer selling of the self-produced energy. 

Such a ñprosumptionò role empowers consumers to participate actively in the electricity market 

by producing energy themselves. Technical developments such as battery systems or smart 

meters, and advanced business models promoting self-consumption change the technical 

design of the electricity systems. The success of these developments depends, however, on 

the regulatory and administrative framework in terms of energy policy and regulation, grid 

financing, taxation and legal relationships amongst the involved entities and it requires 

innovative solutions coupled with suitable business and management models to achieve 

sustainable system integration. 

PV-Prosumers4Grid (PVP4Grid) is an EU-funded project coordinated by BSW-Solar, involving 

11 partners from various European countries1 and running from October 2017 until March 

2020. The main objectives of PVP4Grid are to increase the market share and market value of 

PV by enabling consumers to become PV prosumers in a system-friendly manner, as well as 

a better power system integration of PV with a focus on market integration. New management 

and business models to combine PV, storage, flexible demand and other technologies into a 

commercially viable product, will be assessed, improved, implemented and evaluated. 

To achieve this, detailed guidelines for Prosumers and Distributed System Operators (DSO´s), 

as well as policy recommendations for national and European policy makers on how to achieve 

the suitable regulatory framework for prosumption, will be developed. Additionally, an online 

tool to help prosumers to get an economic assessment of PV prosumer projects will be created, 

among other relevant outcomes. 

Please visit www.pvp4grid.eu to learn more about the PVP4Grid project, incl. the outcomes, 

tools & events. 

 

1 See project partners and project outcomes on the website: www.pvp4grid.eu. 

http://www.pvp4grid.eu/
http://www.pvp4grid.eu/
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1 Executive Summary  

Renewable energies are the key component of Europeôs energy future. The Energiewende is 

addressed in each of the PVP4Grid countries and has led to new legislation, framework 

programs and projects. In all eight countries of the PVP4Grid project, photovoltaics plays a 

key role. However, since the efforts undertaken so far have often not been sufficient to achieve 

various climate targets, this report focuses on collecting arguments for photovoltaics beyond 

the ecological perspective. By describing and analyzing socio-economic effects, the resulting 

macroeconomic benefit of PV prosumers can be quantified. Using the Excel based ñSocio-

Economic Impact Modelò (SEIM) developed by eclareon GmbH, scientifically established 

methods are applied to analyze employment figures and the annual creation of value 

encompassing net salaries, company profits, tax revenues and social security contributions of 

the PV-industries in the individual PVP4Grid countries. The study examines the period 

between 2019 and 2030, as the objectives of the ñNational energy and climate plansò (NECPs, 

published on European level) are to be achieved in this timeframe. The basis of the 

calculations is a market outlook in each country, which was developed in cooperation with the 

PVP4Grid consortium. The results show the potential share of PV systems that will be used 

for prosumption in comparison to the overall PV market. 

Under the current and planned political and technical framework conditions, an increased 

expansion of photovoltaics can be expected in all eight countries. It is predicted that between 

the beginning of 2019 and the end of 2030 more than 230 GW of PV systems will go 

operational across all eight countries, of which more than 125 GW are attributable to 

prosumers. These installations result in a cumulative capacity of around 324 GW in the eight 

countries (end of 2030) - 165 GW of which are based on self-consumption. During the study 

period, the number of annual installations is forecasted to grow steadily. How many people are 

employed in each country on the basis of these installations depends on the individual PV 

value chain structure of each country. The direct and indirect jobs (counted in full time 

equivalents, FTE) that are created based on adding one MW of PV can vary from 7 FTE/MW 

(e.g. in the Netherlands) to over 15 FTE/MW (e.g. in Austria) per country. Based on the input 

data provided, the SEIM tool estimates that the total number of employees in the entire PV 

industry will increase from approx. 75.500 FTE (2019) to 346.000 FTE (2030) due to the 

increasing number of annual installations. In 2030, more than 210.000 of these FTE are based 

on the demand for self-consumption. The largest number of employees will be in Germany 

with up to 110.000 FTE in 2030 (with predicted 8,4 GW installations in 2030), of which up to 
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60.800 FTE (2030) will be based on self-consumption business models. In the eight countries, 

a total value creation of more than 175 billion EUR is generated in the observed period. EUR 

107 billion of this total is generated by demand from prosumers (61 %). The monetary value 

creation ranges from EUR 501.000 /MW (Spain) to EUR 880.000 /MW (Belgium). The largest 

share of monetary value creation is based on net salaries paid, which account for around 50 % 

to 60 % of the total value creation, depending on the country. Again, Germany has the largest 

share in value creation with over EUR 70 billion in total over the twelve years of the study 

period. If the annual installations are calculated in relation to the size of the population, the 

picture changes:  Portugal has installed the largest relative amount of PV systems in the 12 

years between 2019 and 2030, namely about 1,37 MW/10.000 people and per year. Germany 

is fourth with 0,74 MW/10.000 people and per year- after the Netherlands with 1,09 MW/10.000 

people and per year and Austria with 1,01 MW/10.000 people and per year. When looking at 

prosumer PV plants only, the Netherlands install the largest amount of PV with 

0,89 MW/10.000 people and per year. 

The SEIM analysis shows that PV self-consumption leads to more FTE/MW and EUR/MW 

than the status quo does - in each PVP4Grid country. This is due to the strength of self-

consumption concepts in the residential and commercial segments. In these segments, mainly 

rooftop systems are installed, which are more labor-intensive per MW than ground-mounted 

systems. In addition, smaller PV systems are more labor-intensive per MW in production and 

in the downstream part of the value chain, compared to large industrial/utility-scale systems 

(Waele et al. 2017). Supporting the PVP4Grid concepts at the political level is therefore 

considered to be beneficial from a socio-economic perspective. 

 

Figure 1.1: Cumulated capacity of self-consumption PV in the PVP4Grid countries 
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2 Introduction 

2.1 Global Market 

In November 2018, the investment bank Lazard published a study on electricity production 

costs including the Levelized Cost of Electricity (LCOE) of various forms of electricity 

generation. In this report, which is also used in the current Global Market Outlook by 

SolarPower Europe, the comparatively rapid development of electricity generation using PV 

over the past ten years is discussed (Lazard 2018, p. 7; Schmela et al. 2019, p. 8): After the 

global PV LCOE averaged 350 USD/MWh in 2009, the average LCOE in 2018 had decreased 

to 43 USD/MWh which has been only 1 USD/MWh more than the LCOE of wind power. In the 

period from 2009 to 2018, the share of PV in total global electricity generating capacity has 

increased from 0.1% to 2.2% (Schmela et al. 2019, S. 8). This development is likely to 

continue: in 2018, 102,4 GW of PV were newly installed, which is more than any other 

generation technology:  coal, wind and gas followed with 46 - 50 GW each. Accordingly, 36% 

of the total newly installed electricity generating capacity can be attributed to PV. Following 

this trend, in 2025 more cumulative PV capacity will be installed than wind power, in 2030 

more than hydropower and in 2040 PV capacity may even surpass coal power (International 

Energy Agency 2018, p. 25). Both institutions, the IEA and SolarPower Europe, predict a 

massive growth in annual PV installations not only on a global scale but for the eight PVP4Grid 

countries as well. However, the development of these national markets may vary because of 

differences with regards to market segmentation, active business models, national policies or 

other main drivers for the market. Therefore, this report has developed its own market outlook 

for both, the development of PV across all segments (also called general PV market) and for 

the share of self-consumption PV.  

Table 1 shows the segmentation of the national PV markets used in this report. 

Table 1: Segmentation of PV- markets 

Residential-Segment mainly rooftop 

Commercial-Segment mainly rooftop 

Industrial-Segment mainly ground-mounted 
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2.2 PV Prosumer 

This PVP4Grid report is focused on comparing socio-economic impacts of the prosumer-

market to those observed in the general PV-market. The report follows the definition of a 

prosumer in the ñRenewable Energy Directiveò (European Commission; Lettner et al. 2018). 

According to this directive, the market must be differentiated based on different business 

models used: Prosumers (or self-consumption (SC) PV) use the generated electricity to meet 

their own demand. This is opposed to systems that feed the generated electricity into the grid 

(Lettner et al. 2018). The PVP4Grid project has defined which business-models can be 

associated with self-consumption. The current political and technological situation of the 

different concepts in each of the PVP4Grid countries has been assessed in earlier PVP4Grid 

reports under the headline ñReport on PVP4Grid concepts and barriersò.2 The three different 

concepts are:  

¶ Concept 1: Direct single use 

¶ Concept 2: Local collective use 

¶ Concept 3: District level energy models 

In these reports, it becomes evident that the amount of SC-PV in each country varies a lot both 

on the macro level of general business models and on the micro level of the different SC-

concepts. Especially on the macro level each country needs to be evaluated individually with 

a focus on current policies and the question, how future policies might affect the segmentation. 

On the micro level the PVP4Grid project states a loose segmentation based on different 

system sizes. Self-consuming PV systems with a capacity below 10 kWp are allocated to 

concept one, systems between 10 kWp and 100 kWp to concept two and systems over 

500 kWp to concept three. PV systems with a capacity between 100 kWp and 500 kWp are a 

combination of local collective use and district level energy models. Based on discussions with 

national experts it became clear, that this segmentation is a simplification to describe a 

European average. The national segmentations usually deviate from this basic concept. In the 

end, national legislation like the EEG in Germany or the plans that are stated in the national 

NECPs will determine which business model or concept becomes the main driver for self-

consumption PV. 

 

2 Published on the PVP4Grid homepage: https://www.pvp4grid.eu/pv-prosumer-concepts/ 
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3 Methodology of Socio-Economic Impact Modelling 

(SEIM) 

There are no ñone size fits allò -rules for the calculation and evaluation of socio- economic 

impacts, but there is a framework of different methodologies that can be used for this type of 

study. Fundamentally, the consideration of socio-economic effects is based on the integration 

of the two processes "social assessment" and "economic assessment". Even if the observed 

effects and the applied methods differ in detail between the two processes, both resort to the 

same fundamental approach based on the following steps:(Social Sciences Program Australia 

2005, pp. 5-6; Taylor et al. 1995, pp. 84-92): 

1) Scoping 

2) Profiling 

3) Elaboration of alternatives 

4) Projection and assessment of effects 

5) Monitoring, limiting and management 

6) Evaluation 

For the assessment of the socio-economic impacts in the context of the PVP4Grid- project the 

steps ñElaboration of alternativesò and ñMonitoring, limiting and managementò were not 

undertaken for the following reason: As this study carries out an assessment of the effects of 

a future timeframe encompassing the whole PV-industry, the value of a ñno action- scenarioò 

is zero. The step ñMonitoring, limiting and managementò could only be realized by a future 

monitoring of the socio-economic effects, which is not foreseen in the PVP4Grid-project. In the 

process of ñscopingò the boundaries for the assessment have been set taking into account the 

timeframe and the financial resources of the PVP4Grid project as well as the experience 

eclareon gathered from earlier projects. Figure 3.1 shows the different segments that compose 

socio-economic impacts. 

 



12 

 

  

 

 

Figure 3.1: Components of the socio-economic analysis, depicted according to IRENA and the 
BMU (Wallasch et al. 2014, p. 10; van Mark 2010, p. 4) 

 

This report focusses on gross macroeconomic impacts, who are the core of describing socio-

economic impacts Every other segment is taking them into account and further examines 

aspects like the regional distribution of the macroeconomic impacts. Other comparable 

studies, for instance Wallasch for IRENA, Waele for SolarPower Europe or Hrischl for the IÖW 

use the same approach. To assess net impacts a very labor-intensive Input-Output-Modell 

would be needed, which is not compatible with the scope and resources of the present study. 

Therefore, the socio-economic impact model used for this report is aiming to describe gross 

macroeconomic impacts. Macroeconomic impacts include effects on labor and on the 

monetarily evaluated value creation (Wallasch et al. 2014; Mühlenhoff 2010). The effects on 

the labor market are calculated in ñFull Time Equivalentsò (FTE) over one year along the PV-

value chain.  

For the evaluation of the effects on the labor market, the method of the employment-factor 

approach was used. Defined by several studies (Meyer and Sommer 2014, Wallasch et al. 

2014, Wainman et al. 2010) as the most appropriate method for reports like the one at hand, 

this approach can describe direct and indirect job creation of a segmented industry. Direct job 

creation describes the changes on the labor market directly inside the analyzed value chain, 

indirect effects describe changes in industries that are not part of the value chain but act as 

suppliers and service providers to this value chain. Indirect labor encompasses services such 

as transport, extraction of aluminum, cable manufacturing etcetera. Induced job creation, 

evolving from the growing or shrinking purchasing power in the analyzed society due to direct 

or indirect employment effects is not evaluated in this report.  

The SEIM method of this report analyzes the value chain and allocates employment-factors to 

each branch of the PV-industry. Prior to the modelling itself these factors are calculated for 

each country on the data basis of the ñSolar PV Jobs & Value Added in Europeò report by 

Waele that was published by SolarPower Europe and Ernst & Young (Waele et al. 2017). In 
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addition, this report specifies in which parts the value chain is to be divided. The segments can 

be seen in Figure 3.2.  

 

 
Figure 3.2:  PV-value-chain (Waele et al. 2017) 

 

The monetary value creation is calculated with the ñincome approachò (Wallasch et al. 2014; 

Wainman et al. 2010). Based on this approach the different components shown in Figure 3.3  

of the value creation are calculated separately and, in the end, summed up to form a primary 

key-indicator. 

 

 

Figure 3.3: Components of the monetary value creation (Wallasch et al. 2014, Hirschl et al. 2010) 

 

Based on the income-approach, which was used by the IÖW to evaluate socio- economic 

impacts as well, the target of the SEIM used in this report is to calculate different taxes, social 

contributions, corporate profits and net salaries related to yearly installations and cumulated 

PV capacities. On this macroeconomic level the potential savings resulting from the operation 

of a PV-system, gathered by the owner, are not considered, solely the perspective of the PV-

industry is described. As forecasts are subject to uncertainties and divergences, even more so 

Value creation 

Taxes and social 
contributions

Income tax and social 
contributions

Corporate tax VAT

Corporate net 
profits

Net salaries



14 

 

  

 

the further they are in the future, a scenario analysis was included in the report. It shows a 

best-case and a worst-case scenario, which are based on the different forecasts of the market 

development. The models aimed at providing a maximum of transparency, plausibility and 

reperformance to allow the project partners to understand, evaluate and use the results of this 

study. How these methods have been transformed into a calculation tool is described in 

chapters 3.1 and 3.2 

3.1 Employment-factor analysis 

Ernst & Young have calculated how direct and indirect job creation is distributed along the PV-

value chain (Waele et al. 2017). By relating the specific employment figures to the cumulative 

and the annually installed capacities, the employment factors, which are essential to the 

applied method, can be calculated. In addition, a few assumptions have to be made.  

1) The allocation of the annually active PV jobs, to the annually installed systems and 

the PV cumulated active capacity at that time, describes the average job creation 

under these specific market conditions Therefore, each MW of PV capacity is only 

counted for the respective year of commissioning, even if a plant was commissioned 

in January, while the upstream workload was realized in the previous calendar year.  

2) The O&M part of the value chain creates labor during the entire lifetime a PV system. 

Therefore, the amount of jobs in this segment are based on cumulated capacities. 

3) Labor in other parts of the value chain depends on the annual installations of PV. 

Hence, if there were no PV installations in a specific year, only the segment O&M 

would be active. 

4) The part ñDecommissioning and Recyclingò (D&R) only creates labor at the end of 

the lifespan of a PV system (approx. 25-30 years). 25 years ago, there have been 

only 37 MW of PV capacity distributed between the entire European Union. 

Therefore, the D&R segment was not taken into account for the calculation of the 

socio-economic effects in this report.  

After calculating the employment factors, the annual number of PV jobs can be calculated with 

O&M related jobs based on cumulative capacity in the respective year. Using this method not 

only the total PV value chain can be analyzed, but also a job creation in the single value chain 

elements can be described as well. Two more methodological aspects are still to be 

mentioned.  
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1) The segments of installations, O&M and D&R are more labor-intensive for rooftop PV 

than they are for ground-mounted PV. Accordingly, a correction factor for installations 

and O&M is being applied, +15 % for rooftop PV and -15 % for ground-mounted PV. 

2) The assessment aims to describe macroeconomic effects until 2030. When 

describing complex systems over an extensive time period several uncertainties 

emerge. If possible, the future evolution of the industry must be included in the 

assessment. Ernst & Young and SolarPower Europe have evaluated the structures 

of the 2021 national PV-industries, which they think are the most likely. Building on 

their assessment the used factors are interpolated. In addition, a general increase of 

effectiveness is assumed with a factor of 2 % each year. This value is a conservative 

evaluation, this value can be up to 3,3 % high indicated by the consultancy Strategy&. 

3.2 Value creation  

In addition to employment, the second evaluated macroeconomic dimension is the monetary 

value creation, based on new PV installations in general and the subset of self-consumption 

PV systems. The SEIM- tool calculates the value creation as the sum of the following 

components: 

- Net profits of involved companies (private net profits) 

- Net wages of involved employees (private net salaries) 

- Paid taxes to state or municipalities (public value creation) 

For a general assessment and to allow for a comparative view between countries also the sum 

of the values is shown. This allows a view on the global socio-economic impact of the 

prosumerôs activities. 

3.2.1 Public value creation 

The financial profit for the public entities is composed by three components (Mühlenhoff 2010): 

- VAT 

- Social security contribution and income tax, paid by the employees 

- Business taxes, paid by companies 

The German Ministry for Finances publishes every year a report to show the German tax rates 

in an international context (German Federal Ministry of Finance 2018). To form a comparable 
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data base, this report is used in the calculation of the public value creation for all eight 

participating countries. VAT on sales and installations of PV- systems must be paid by the end 

costumer. It is added to the net price and is calculated based on the turnover in the residential 

sector: 

VAT total   =   VAT rate   x   turnover residential 

Turnovers in the tool are calculated based on the market outlooks. To calculate turnovers 

based on these outlooks, each PV-segment is divided into five different, representative PV-

system sizes and their specific prices in ú/kW (including installation). Since the paid VAT in 

the commercial and industrial sectors is later deducted from the text burden by the companies, 

there is no value created by VAT in these market segments. For this reason, the contribution 

of VAT in the commercial and industrial sector is not included in the calculation of the public 

value creation. In the publication of the German Ministry of Finances the social security 

contributions are listed together with the income tax. They are separated in the following three 

segments: 

- Single household, no children, medium salary 

- Couple, two children, one income, medium salary 

- Couple, two children, one income + 33% of a second income, medium salary 

With this input data, the SEIM model calculates a medium contribution for income taxes and 

social contributions. The third part of the public value creation emerges from corporate taxes 

and is calculated on base of the earnings before interest and taxes (EBIT). As already 

described for the calculation of income taxes, the tax rates are taken from the publication of 

the German Ministry of Finances. The results are calculated with the following formula: 

Corporate tax total   =   corporate tax rate   x   EBIT 

The EBIT is calculated based on turnovers of the PV-industry and return on sales, RoS, the 

respective formula is shown below. The research of RoS rates, that are common in the PV-

Industry, shows significant differences between different information sources and over time. 

For example, the economic report of the ñHSE Solarpark Th¿ringenò (Balance sheet, income 

statement and key figures of HSE Solarpark Thüringen GmbH & Co. KG) shows a turnover 

profitability of 11% for 2013, 8,6% for 2014 and 22% for 2015. For the calculation in the SEIM 

a simplified RoS of 8 % was used.  

Return on Sales   =   EBIT   /   turnover  



17 

 

  

 

As there are different types of business taxes in each country as well as differences between 

the EU- member states, the report of the Ministry merges those taxes into a combined tax rate 

(BMF 2018). The global public value creation is calculated as: 

Public value creation = VAT total + Income tax/Social Contribution + Business Tax 

3.2.2 Corporate net profits 

The net profit of the involved economic players is called private net profits and is added to the 

value creation of the society. Using the RoS and the calculated turnovers, the gross profit EBIT 

can be calculated. To get the result for the net profit this value must be reduced by corporate 

taxes. EBIT also includes the interest on the debt capital, but as these interests must be the 

gross profit of a third party, they are included as part of the net profit and are not deducted 

from the EBIT (Wöhe et al. 2016). As a result, the calculation of the net profit is described in 

the formula below: 

Net profit   =   EBIT   ï   (tax rate x EBIT) 

3.2.3 Net salaries 

The third part of the assessment of value creation by PV self-consumption is the income of 

employees. This part of the value creation emerges from net salaries payed to the employees 

of the PV-industry (direct labor) or to employees in companies that supply the PV industry 

(indirect labor). The number of employees is identical to the calculated number of employees 

from chapter 3.1. In order to assess net salaries from many employees with different salary, 

the national PV-industries was modeled in a first step. The involved companies were classified 

by the number of employees based on the assumption that companies of different size exist 

and that employees are paid differently depending on the type of company they work for. All 

jobs were then allocated to executives, salaried employees, unskilled labor and apprentices. 

To each employment relationship and company size an average salary is assigned. The 

calculated FTEs are distributed to the different brackets and multiplied by the specific average 

salary. The result is the amount of gross salaries payed by the PV-industry and based on PV-

installations and cumulated capacities (O&M). To calculate the net income, the gross value is 

reduced by income taxes. In order to be able to better compare results between countries, 

minor special taxes like church tax and solidarity contribution (in Germany) are not included in 

this calculation. To sum up the value creation, all three parts are summed up, to form a general 

indicator for value creation. By dividing the overall PV market into the general PV and the self-
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consumption PV market the employment and the monetary value that is created by self-

consumption can be compared to the status quo. 

3.3 Integration of national partners 

To gather the necessary data several different data sources have been used. Openly available 

data in reports such as the ñGlobal Market Outlook 2019-2023ò were taken into consideration 

as well as the databases eurostats and EurObservôER and the national energy and climate 

plans. Macroeconomic key parameters have been researched in sources that offer a 

comparable data base for each assessed country (e.g. ñDie wichtigsten Steuern im 

internationalen Vergleich 2018ò by the German Federal Ministry of Finance). Yet the core of 

the data research has been the collection of primary information from the different national 

partners involved in the project. The primary data was collected with the help of a detailed 

questionnaire (159 questions) and by conducting several interviews based on the answers 

preliminary given in the questionnaires. Table 2 shows to whom the questionnaires were sent. 

The questions are available in Annex 1 

 

Table 2: National partners and for which country they received a questionnaire 

Belgium 
Becquerel Institute ï Intelligence & Research on Solar Photovoltaics & 

Energy Transition 

Germany  BSW - German Solar Association 

France 
Becquerel Institute ï Intelligence & Research on Solar Photovoltaics & 

Energy Transition 

Italy Ambienteitalia ï Research, expert advice and planning for sustainability 

Netherlands Copernicus Institute of Sustainable Development ï University Utrecht 

Austria 
TU Vienna, Institute of Energy Systems and Electrical Drives, Energy 

Economics Group 

Portugal APESF - Associação Portuguêsa de Empresas do Sector Fotovoltaico. 

Spain UNEF - Unión Española Fotovoltaica 

 

Finally, to confirm plausibility of the collected data, it is compared to publications of Fraunhofer 

Institute for Solar Energy Systems ISE, SolarPower Europe, EuObserver`ER, Eurostats and 

the National Energy and Climate Plans (Wirth 2019; Schmela et al. 2018).  
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3.4 SEIM-editor 

The prevision of a market development is always difficult and can only be as realistic as the 

prevision of the political, administrative and economic environment. Besides the experience of 

the participating experts and the proven capacity in elaboration of market scenarios, it is mainly 

the NEPCs that give a reliable base for the assessment of the next ten years. As the NECPs 

are official targets of the EU and progresses will be checked in regular frequency, the 

quantitative targets of these plans are expected to be executed during this period. To be able 

to consider other developments, the SEIM tool allows for an easy adaption of the input values. 

On the worksheet ñResultsò the user can find the ñManual Scenario Editorò where he can 

change the settings for the following values: 

1) Annual market size 

2) Return of sales 

3) VAT 

4) Salary increases per year 

5) Income tax 

6) Corporate tax 

With this tool the assessment cannot only be changed to verify the development when 

conditions in the PV- market change, but it can also be adapted to the real development in the 

near future.  
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4 Austria 

4.1 PV overview 

The recent development of the energy sector in Austria is evaluated to be negative in terms of 

the implementation of Renewable Energies ï at least until now. Despite having the highest 

share of renewables in energy (electricity, heat, fuel) total energy consumption, compared to 

the other evaluated countries, the value of 33 % stagnated since 2013. In electricity 

consumption Austria has traditionally an even higher share of renewables (72,2 % in 2017) 

(Eurostat database3). Austria is able to reach these high values by using the geographically 

favourable conditions for hydro power in the Alpes with having 61 % of this technology included 

in their electricity production (E-Control BDEW 2018).4 Therefore, the current application of 

renewable energies in Austria can be seen as positive, but due to the low pressure to act, the 

political situation for photovoltaics must be viewed critically. 

The recently inaugurated government with the participation of the green party (operational 

since January 2020) faces huge expectations. Recently, Austria had to increase energy 

imports significantly as the total energy consumption has increased. The value of imported 

energy (mainly fossil sources) from January to July 2019 with 6,2 Billion Euros is 8 % higher 

than in the same period in 2018 (all numbers ee-news/ Austria Statistik). However, not only 

fossil fuels are imported but also electricity, which led to the payment of 540 Mio. EUR to the 

neighbouring economies (2018, IG Windkraft). The current electricity supply is dominated by 

hydro power, which contributes about 76,5 % to the national renewable electricity supply, 

followed by wind with 11,7 %. PV only produces 2,7 % of the renewable electricity in Austria 

(2018, Statistik Austria). 

Due to the political crisis in 2019 which led to general elections, many plans and developments 

were blocked and certainly will be revised once the new government will be in office, even the 

NECP is expected to be updated. The new government, which includes the green party, is 

expected to revise the legal framework of the energy sector. Additionally, the Clean Energy for 

all Europeans Package is about to be implemented on a national level. The financial and 

technical environment can be considered as stable and positive, and under these 

 

3 Eurostat, Share of energy from renewable sources:   
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_ind_ren&lang=en 

4 https://oesterreichsenergie.at/stromerzeugung-231.html 
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circumstances a more ambitious renewable energy policy might have a huge impact. Also, the 

mentioned high dependency on energy imports could be a motivation to increase national 

electricity production ï which necessarily will have to be predominantly renewable to achieve 

the targets defined by the European Community. The latest news from 06.01.2020 (ee-news) 

already show the significant changes in the new government`s energy strategy: An ambitious 

climate protection program was announced with the target to turn Austria CO2 neutral by 2040. 

To achieve this goal, a new ministry for climate will be created. Latest surveys show that this 

strategy is backed by a large majority of the Austrian population. More than 2/3 of the people 

are in favor of more ambitious climate politics (EEÖ). 

While it is not clear what the impact of the political support will be on renewables, other 

framework conditions work in favour of renewables ï and especially of PV ï in Austria. In 

general, the grid infrastructure is sufficient to enable the integration of several GW of new PV 

at reasonable costs for grid reinforcement. Also, the bureaucratic procedure to install PV is not 

considered to be a major problem, even though the situation cannot be evaluated to be simple 

in general. Legally, electricity supply in Austria falls under the regional competence of the 

regions (ñBundesländerò) and thus the administrative procedures for renewable generators 

differ from one region to the next. This fact also can be seen in the commercial structure of the 

electricity business. Each of the nine regions historically had their own monopoly electricity 

company who still dominate as energy suppliers and distribution system operators the market.  

The PV support scheme is based on a feed-in-tariffs (FiT), and investment support. The access 

to the FiT is rather complicated and depends on the individual self-consumption rate. Self-

consumption is not very attractive due to low electricity prices, particularly in the commercial 

sector. A positive aspect is the implementation of the second PVP4Grid concept, meaning a 

collective self-consumption, which was legally enabled by the 2017 amendment of the ElWOG 

(Electricity Industry and Organization Act). However, the model faces significant barriers such 

as the necessity that 100 % of the owners of a building on which PV shall be installed need to 

approve the installation. 
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Figure 4.1: The Austrian (grey) development is expected to reach a medium position in our ranking 

4.2 Input Financial Values 

To calculate the development of the Austrian prosumer market, the following input data was 

used. The system costs are in a range between around 700 EUR/kWp for large utility-scale 

ground mounted systems and 1.567 EUR/kWp for residential rooftop PV installations. The tax 

rates are in line with other participating countries that show the same economic environment. 

The corporate tax rate is at 25 % and the average income tax at 23,8 %, the VAT rate is at 

20 %. 

4.3 PV market 

At first, the general outlook for the PV market in Austria will be presented. Afterwards the 

prosumer market is calculated by evaluating the share that self-consumption has in each 

segment of the overall PV market. The three concepts of prosumption, that were identified and 

described by the PVP4Grid project (see chapter 2.2), are examined together and differentiated 

at the end of the SEIM-simulation. The market outlook has been developed with the help of 

the Austrian national partner, the Energy Economics Group of the TU Vienna, of the PVP4Grid 

project.  
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4.3.1 General PV-outlook 

The evaluation of the forecasted market development must consider the special political 

situation described above. The new government with an environmental party, is expected to 

push the Austrian energy strategy towards renewables. Therefore, a growth in the national PV 

industry, especially starting 2021 when potential new political frameworks for PV are becoming 

active, can be expected. The annual installations of PV in general are going to start at 250 MW 

in 2019 and are predicted to reach 1,1 GW in 2025. The PV market is expected to grow 

annually until 1,25 GW are reached and is then expected to remain stable on this level. This 

outlook leads to a cumulated PV capacity of 6,1 GW by the end of 2025 and to 12,4 GW by 

2030 (PV Austria 20195). The segmentation of the annual installations is depicted in Figure 

4.2. In comparison to the other evaluated countries, Austria has a small industrial segment in 

2019 ï which is in line with the assessment of the SolarPower Europeôs General Market 

Outlook (GMO) ï and is mainly driven by residential and commercial systems. However, the 

expected development of new policies as well as political and technical guidelines will create 

new business models in the Austrian market, not only for utility-scale PV systems but for self-

consumption installations as well. These new business models are also important reasons, 

why the significance of the industrial PV segment in Austria is predicted to grow. With this 

prediction, Austria might reach a well-balanced PV market by 2025, that does not depend on 

one single segment or business model. 

 

 

5 2,5 GW below the 2018 outlook of the Federal Association Photovoltaic Austria 
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Figure 4.2: Segmentation of the annual installation, Austria 

 

In the residential and commercial segment, self-consumption is the main driver for future 

installations. 99 % of residential PV-systems are going to be installed with the opportunity to 

self-consume the generated electricity, in commercial systems this percentage is estimated to 

be 90 % (Figure 4.3). Figure 4.4 shows the industrial segment, which will, as soon as the new 

business models of this segment will be functional, are expected to have a 30 % share of PV- 

self-consumption systems.  

 

 

Figure 4.3: Share of self-consumption in the residential and commercial segment, Austria 
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Figure 4.4: The industrial self-consumption is expected to be at 30 % of future installations, Austria 

 

The share of all self-consuming concepts and the entire PV market in Austria is shown in 

Figure 4.5. It shows three concepts: Self-consumption (concept 1), local collective use 

(concept 2) and district level energy models (concept 3). By 2025, 4,7 GW of the cumulated 

6,1 GW PV-systems are forecasted to be operated as self-consumption, which corresponds 

to a relative share of 76 %. The allocation of these systems between the three PVP4Grid 

concepts is depicted in Figure 4.6. Due to the lack of regulatory frameworks for concept three 

(district power model, status in 2019) and policies to enable concept two (local collective use) 

that have just recently been released (in 20176), the main share of self-consumption PV will 

be operated as concept one (single direct use) installations. Given the new legislation, the new 

government and the development of PV-LCOE in general, it is expected, that the share of 

concept 2 will start to become more important already in 2020. The first district power mode 

PV-systems that are not test sites are expected to go operational in 2020. Since the future 

development of these concepts is depending on many factors, the shares of the 3 concepts 

used in the SEIM-tool are the most likely options according to the research done by the 

consultancy eclareon and the EEG of the TU Vienna. By 2025, it can be expected that 50% of 

the Prosumers will be using concept one, 30 % concept two and 20 % the third concept. 

  

 

6 (2017 amendment of the ElWOG - Elektrizitätswirtschafts-und organisationsgesetz) 
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Figure 4.5: The ratio between prosumer and general PV market, Austria, SEIM calculation 

 

 

Figure 4.6: The expected segmentation of the new installed prosumer PV, Austria, SEIM 
calculation 

4.4 PV-employment 

The employment factors used to assess the job creation by PV installations in Austria are 

calculated based on the input provided by the Austrian national Partner of the PVP4Grid 

project, in addition, historical data on installations, cumulated capacities and employment were 
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taken into account.7 In line with the development of the PV market, the employment based on 

self-consumption PV installations is presented separately from the development of the overall, 

general PV market and the results until 2025 are presented in Figure 4.7 that shows the 

development of FTE of the overall market (general PV) and of the subsegment of self-

consumption PV.  

 

 

Figure 4.7: Employment based on general PV and on the self-consumption segment, Austria, SEIM 
calculation 

 

The number of jobs counted as FTE in Austria in 2019, based on 250 MW of PV installations, 

is at 4.643 FTE. The gradient with which the labor market is growing is largely determined by 

the growth of the annual installations (Figure 4.2). Reaching 18.244 FTE by 2025, of which 

75 % (13.700 FTE) are based on the demand for self-consumption PV. The allocation of the 

FTE to the active value-chain in Austria is presented in Figure 4.8. The importance of inverter 

production sticks out and distinguishes Austria from the other evaluated countries. The large 

number FTEs working in inverter production is mainly due to the Austrian production sites of 

Fronius, one of the most important inverter manufacturers in Europe. Only activities linked to 

the installation are deemed to create more direct and indirect workplaces.  

 

 

7 Eurostats, IEA-PVPS national survey reports, EurObservôER 
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Figure 4.8: Distribution of FTE along the PV-value chain, Austria, SEIM calculation 

 

60 % of the FTE are working in the downstream domains, which offer more job security than 

upstream domains due to having a lower risk of being outsourced in the future. By comparing 

the 40 % upstream jobs to the European average of 25 %, it becomes evident, that Austria is 

doing a good job with keeping parts of the value chain local and therefore localizing the value 

that is created, on the both levels (employment and monetary value creation) (Waele et.al. 

2017). 

Again, the FTE that are based on the demand for self-consumption PV can be allocated to the 

three PVP4Grid concepts. The structure is shown in Figure 4.9 and follows loosely the 

structure depicted in Figure 4.6. 

 

 

Figure 4.9: Employment based on the three evaluated self-consumption concepts, Austria, SEIM 
calculation 
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The key figures to describe the socio-economic impacts on the employment level start in 2019 

at 16,4 FTE/MW in the year of construction and annual 0,3 FTE/MW over the lifetime of a 

system for cumulated capacities. These numbers decline with a growing share of less labor-

intensive industrial PV and reach 14,8 FTE/MW by 2025. Self-consumption PV is responsible 

for 15,1 FTE/MW by 2025 (0,3 FTE/MW over the lifetime).  

4.5 Value creation 

In general, the annual value creation is determined by the annual installation. The sum of value 

creation based on the 2019 installations is around 222 million EUR/a (see Figure 4.10). In the 

following years it rises and reaches 882 million EUR/a by 2025. Looking only at the subset of 

self-consumption systems, the value creation starts at 195 million EUR/a and rises to 

682 million EUR/a by 2025. This value creation can be divided into the three components 

ñpublic value creationò, ñnet salariesò and ñprivate net profitsò (Figure 4.11). With around 62 %, 

the net salaries are responsible for the main share of value creation, followed by around 30 % 

based on taxes and social security contributions and around 8 % of corporate net profits.  

 

 

Figure 4.10: Annual value creation via PV in Austria, general PV vs. based on SC, SEIM calculation 
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Figure 4.11: Structure of value creation in Austria, public vs. salaries vs. private profits, SEIM 
calculation 

 

Based on the share of self-consumption PV in the overall PV market, the value that is created 

by the three different self-consumption-concepts can be seen in Figure 4.12. Analogous to 

Figure 4.9 the single direct use is the most important concept in Austria today and in the future, 

but the local collective use as well as district power models are expected to become more 

important in the future. The single direct use business model dominates because it was the 

first PVP4Grid concept that gained significance in the PV-industry in Austria. In terms of key 

figures to describe the value creation in Austria, around 740.000 EUR/MW are generated in 

the first year, 11.500 EUR/MW for cumulated capacities via O&M. Prosumer PV in Austria is 

responsible for around 780.000 EUR/MW (12.100 EUR/MW via O&M). 

 

 

Figure 4.12: Value creation allocated to the three evaluated self-consumption concepts, Austria 
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4.6 Scenarios 

As there are opportunities for PV in Austria to grow even faster, the gap between the base 

case scenario and the best-case scenario was estimated to reach 30 % of the annual 

installations. An argument supporting the best-case scenario is the new legal framework and 

a new government that is expected to push the development of renewables. These influences 

could lead to the establishment of new business models in the Austrian market. Their potential 

is difficult to predict, due to the lack of historical data on the PVP4Grid concepts two and three. 

The good infrastructural and technical conditions in Austria make an even stronger growth of 

annual installations possible. However, as said before, future technological developments and 

political support for PV may vary, which may have a strong influence on the development of 

the overall PV market as well. However, there are also risks that could hamper market growth: 

for example, the new government still needs to implement their plans, as mountainous country 

Austria is blessed with hydropower that decreases the urgency to grow other renewables, 

especially if they are deemed to be expensive for the society. For these reasons, the worse-

case scenario foresees a growth of 30 % less than in the base case scenario.  Figure 4.13 

shows the development under all 3 scenarios until 2030. According to the best-case scenario 

Austria could reach a cumulated capacity > 15 GW by 2030.  

 

 

Figure 4.13: Austrian scenario, cumulated capacity until 2030 
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Figure 4.14: Austrian scenario, annual value creation until 2025 
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5 Belgium 

5.1 PV overview 

The Belgian prosumer market shows steady growth in the forecast developed for this report. 

Although it stays below the average of the eight participating countries, it must be taken into 

account that it is one of the smaller countries that in addition has the geographical 

disadvantage of being the second most northern country in the evaluation, which means that 

the solar irradiation is lower than in the Southern countries.  

The political and technological framework as well as the forecast was discussed with the 

Becquerel Institute. There are some country specific aspects in the Belgium PV market which 

might also be of interest for the strategic direction of electricity market in other countries. The 

Belgian PV market is driven mainly by private self-consumption, due to the lack of any small-

scale feed-in business model. Until now there are very few commercial or industrial 

installations. In addition, electricity prices for consumers are relatively high which has a positive 

impact on the profitability of self-consumption PV especially taking into account that annual 

net-metering is still allowed in Wallonia and Flanders. Another aspect is that the VAT is as low 

as 6 % for renewable energy systems in buildings older than 10 years, which also constitutes 

a favourable condition for PV growth in the residential sector.  

The energy market shows a very high share of nuclear capacity (approx. 50%) and gas (20%). 

There is no coal fired power plant in Belgium since 2016 (International Energy Agency 2019). 

In the renewable sector there is little hydro power installed (approx. 100 MW) and the natural 

conditions of the country might not allow a higher share of this technology in the future. 3,8 

GW of wind is already installed and Belgium is planning on the installation of up to 4 GW 

offshore wind until 2024 (energiefirmen.de; STATBEL; APERe8; BOP9).  

The electricity market in Belgium is split between the 3 main regions who define their own 

strategies and market conditions. Flanders in the north, Wallonia in the south and in between 

there is Brussels. The regional governments define the political environment for renewable 

energies and also must agree on any national energy policy like the NECP. This coordination 

 

8 http://apere.org/fr/observatoire-eolien 

9 http://www.belgianoffshoreplatform.be/en/news/offshore-wind-energy-in-the-belgian-part-of-the-
north-sea-up-to-4000-mw-by-2024/ 
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effort may have been a reason why the first draft of the Belgian NECP had rather low targets 

and faces many recommendations by the European Commission.10 The Belgian electricity 

supply is well diversified and is distributed over more than 10 companies. The grid 

infrastructure is well developed and there are no barriers foreseen for the future 

implementation of renewable energies. Also, the administrative procedures are reasonable 

and do not hinder the further development. Even when the political situation with the 3 regions 

seems to be complicated at times, the Belgian PV market has shown a stable growth over the 

last years. Figure 5.1 presents the annual self-consumption PV installations in comparison to 

the other evaluated countries.  

 

 

Figure 5.1: Annual Installations in Belgium (orange line) in the ranking of European neighbours, 
self-consumption PV 

5.2 Input Financial Values 

System costs in Belgium were found to have a range between 750 EUR/kWp for large scale 

ground mounted PV and 1500 EUR/kWp for residential systems. These values are much more 

balanced than in some other markets in Europe and are even on a low level. Nevertheless, 

 

10 2019/C 297/01: Commission Recommendation of 18 June 2019 on the draft integrated National 
Energy and Climate Plan of Belgium covering the period 2021-2030 
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the Belgian salaries with an average of around 4.650 EUR/month in the PV industry are 

relatively high. The increase of salaries in the PV sector is considered as 1% per year over the 

studyôs timeframe. 

The rates of income taxes and social contributions are in a medium range among the eight 

European countries with an averaged value of 27,6 %. With 29,58 % the corporate tax rates 

are the second highest in the ranking of the eight countries, only second to France, but will 

decrease to 25 % starting in 2021. VAT for renewable energy systems is defined on a low rate 

of 6 % for buildings older than 10 years, and 21 % for newer ones. 

5.3 PV market 

At first the general market outlook for Belgium will be presented. Afterwards the prosumer 

market is calculated by evaluating the share self-consumption has in each segment of the PV 

market. The three concepts of prosumption, that where identified and described by the 

PVP4Grid project, are examined together and differentiated at the end of the SEIM-simulation.  

5.3.1 General PV-outlook 

On one hand it seems to be particularly difficult to evaluate the opportunities and the future 

development of the Belgian PV market given the powerful role of the 3 main regions. As said 

before, the first draft of the Belgian NECP received an extensive list of recommendations by 

the European Commission: in fact, there are three regional NECPs listed, Wallonia, Flanders 

and Brussels, which have not yet agreed on a common future strategy. Hence, the national 

NECP is still being discussed. 

On the other hand, the Belgian PV market has shown a very stable development during the 

last years and there are reasons for optimism: the industrial and commercial segments did not 

have the framework conditions needed to grow and there potential therefore remains 

untapped. Also, the administrative procedures for installing PV are reasonable and should not 

hinder growth. In addition, new business models like collective self-consumption are under 

development and could give new impulses to the prosumer segment. Even when the currently 

still existing annual net-metering scheme will be phased out (Brussel already stopped this 

business model, Flanders will follow soon, only Wallonia did not make a decision about their 

net-metering scheme), the conditions for private prosumers will most likely continue to be 

favourable. The low VAT rate for some renewable energy systems is one of the positive 

stimulators of this market, the high electricity prices in Belgium contribute to the profitability of 
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self- consumption and the planned introduction of collective self-consumption business models 

even opens more opportunities. Under these aspects the prosumer segment should have a 

stable and growing business perspective. 

Another factor favouring PV is the plan to phase out nuclear power capacity until 2025 ï a 

rather short period to decommission a technology which still contributes approx. 50% to the 

Belgian electricity supply. As alternative there is a significant capacity in gas fired plants ï but 

this technology is relatively expensive in terms of electricity production which is an advantage 

for the development of the renewable energy sector.  

The SEIM model starts with a cumulated PV capacity of 3,9 GW at the end of 2018. PV-market 

is expected to install 459 MW in 2019. To meet 10 GW by 2030 the Belgian PV market needs 

to grow further. Figure 5.2 shows the expected PV installations for the general market with the 

identified segmentation of residential, commercial and industrial systems. It becomes evident, 

that the residential market is the main driver for PV in Belgium with around 75 % of the annual 

installations. 

 

 

Figure 5.2: General PV outlook including the segmentation, Belgium 

 

5.3.2 Outlook for self-consumption  

The conditions for self-consumption in Belgium are good. All of the future installations in the 

residential or the commercial segment are considered to be self-consumption, which can be 
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seen in Figure 5.3. With self-consumption being the only viable business model for PV, the 

graphs are congruent. For industrial PV the situation is different: Based on discussions with 

the Becquerel Institute a share of 50 % for self-consumption PV in the industrial segment was 

deemed to be fair and is shown in Figure 5.4.  

 

 

Figure 5.3: Annual installations in the residential and commercial segment with the share of 
Prosumer PV, Belgium 

 

 

Figure 5.4: Annual installations in the industrial segment and the share of Prosumers in this 
segment, Belgium 

 

As the residential segment is the largest PV market in Belgium and as self-consumption is the 

only valid business model in this segment, the share of prosumers in the general PV market is 

at 90 %. The slowly growing annual installations lead to a nearly linear growth of cumulated 

capacity, as can be seen in Figure 5.5.  
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Figure 5.5: This graphic shows the high share of self- consumption in the Belgian market, SEIM 
calculation 

 

Over the course of the PVP4Grid project three different business models or concepts to self-

consume have been evaluated. Therefore, the installations in the self-consumption segment 

have been split between the three different concepts. 

¶ Concept 1: Direct single use 

¶ Concept 2: Local collective use 

¶ Concept 3: District level energy models 

Between these three concepts, the Belgian ñReport on PVP4Grid Concepts and Barriersò11 

uses a differentiation based on system sizes. The report indicates, that systems < 10 kWp 

belong to the first concept. According to the Becquerel Institute the third concept is not relevant 

for todayôs PV-market since this concept is only used at test sites for the time being. Therefore, 

the residential prosumers are allocated to concept one and the commercial and industrial 

prosumers to concept two (99 %). Any future deviation to this is not visible and cannot reliably 

be modelled, therefore the SEIM tool leaves this allocation unchanged over time. The 

development from 2019 to 2025 is shown in Figure 5.6.  

 

 

11 Published on the PVP4Grid Homepage: https://www.pvp4grid.eu/pv-prosumer-concepts/ 
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Figure 5.6: The expected segmentation of the annually installed prosumer PV, Belgium, SEIM 
calculation 

5.4 PV-employment 

The employment factors used to assess the job creation by Belgium PV are calculated based 

on the differentiation of the value chain given by SolarPower Europe and E&Y in the ñSolar PV 

Jobs & Value Added in Europeò report (Waele et al., 2017). Again, the employment based on 

self-consumption is calculated in contrast to general PV and the results are graphically 

presented until 2025. In Figure 5.7 the development of FTE based on general PV and based 

on the share of self-consumption PV is presented.  

 

 

Figure 5.7: Employment based on general PV and on the self-consumption segment, Belgium, 
SEIM calculation 
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The number of jobs in the PV industry in Belgium largely follows the annual installations of PV 

systems. In 2019 nearly 6.500 full-time workplaces were active in Belgium, based on the 

demand that was met in this year. With the future market growing, the number of jobs is 

forecasted to grow as well. Effects like economies of scale or the rise of general production 

efficiency based on learning curves add less jobs/MW in the future. However, this effect is 

compensated by the increase of permanent jobs in the O&M segment. By 2030 the number of 

full-time jobs, estimated by the SEIM-tool, will be at 9.200 FTE. Around 94 % of these FTE are 

based on the demand of self-consumption PV, which accounts for 6.090 FTE in 2019 and 

around 8.800 FTE in 2030.  Figure 5.8 indicates how the FTEs are distributed along the PV 

value chain.  

 

Figure 5.8: Distribution of FTE along the PV-value chain, Belgium, SEIM calculation 

 

The installation sector accounts for most of the FTEs along the value chain. Due to a growing 

cumulated PV capacity in Belgium, the segment O&M is slowly gaining significance over time. 

There is no decisive difference between the distribution of FTE based on the general PV 

market and based on self-consumption. In the evaluated timeframe the upstream jobs of the 

PV value chain account for around 12 % of all FTE. Therefore, up to 88 % of the workplaces 

are created downstream which offers a better job security since these jobs tend to be local 

(Waele et al., 2017, S. 35). Per MW of cumulated capacity 0,2 FTE are created in the O&M 
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part of the value chain and remain unchanged over the lifetime of the PV system12. 12,0 

FTE/MW (2019) to 11,1 FTE/MW (2030) are created for each newly installed PV system, but 

these jobs are only created in the year when the system goes into operation. 

5.4.1 Employment based on the three prosumer concepts 

The job creation based on self-consumption PV can be divided into the three different concepts 

evaluated in the PVP4Grid project. The segmentation of Prosumer concepts given by the 

Belgian ñPV prosumer conceptò report, published on the PVP4Grid homepage, was modified 

based on a discussion with the Becquerel Institute and stated in chapter 5.3.2. Figure 5.9 

indicates the distribution of FTE between the three concepts. The single direct use of self-

consumed PV is the most important concept for the Belgian PV labor market with around 75 

% of the self-consumption-based FTE. The impact of the third concept on the labor market can 

be neglected.  

 

 

Figure 5.9: Employment based on the three evaluated self-consumption concepts, Belgium, SEIM 
calculation 

 

For each cumulated MW of self-consumption PV 0,2 FTE are created in O&M over the entire 

lifetime of the system. In the year of their installation new systems create 12,1 FTE/MW to 11,2 

FTE/MW in the remaining value chain components. Since self-consumption in the residential 

market is the main driver for the overall PV market, these key figures show only a small 

 

12 Reduced only by general efficiency gains. 
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deviation from the general indicators stated in chapter 5.4. As a consequence, policies that 

influence self-consumption positively have a great impact on the job creation of the Belgian 

PV market. 

5.5 Value creation 

In general, the annual value creation is determined by annual installations. The sum of value 

creation based on the 2019 installations is around 469 million EUR/a. From 2019 onwards the 

value-added that is created by the PV industry is constantly on the rise (see Figure 5.10). It is 

estimated to reach 567 million EUR/a in 2025. The value creation based on self-consumption 

starts at 446 million EUR/a in 2019 and rises with a higher gradient to 543 million EUR/a by 

2025. In 2030, the value chain of self-consumption-PV will create value of around 

658 million EUR. As mentioned before, value creation can be divided into three components. 

With 56 % to 59 %, the net salaries are responsible for the main share of value creation, taxes 

and social security contributions account for 36 % and corporate net profits for 7 %. This 

context is depicted in Figure 5.11. 

  

 

Figure 5.10: Annual value creation via PV in Belgium, general PV vs. based on SC, SEIM 
calculation 
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Figure 5.11: Structure of value creation in Belgium, public vs. salaries vs. private profits, SEIM 
calculation 

 

Based on the share of self-consumption-PV in the estimated market outlook, the value creation 

that can be allocated to the three different SC-concepts can be seen in Figure 5.12. Analogous 

to Figure 5.9, the single direct use is the most important concept in Belgium, followed by the 

local collective use. As said above, the district power model can be neglected in the base-case 

of this specific SEIM analysis. 

 

 

Figure 5.12: Value creation allocated to the three evaluated self-consumption concepts, Belgium, 
SEIM calculation 
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Per MW installed, O&M for self-consumption-PV creates around 12.500 EUR of value-added 

every year during the total lifetime of the system. In the year of the installation around 900.000 

EUR/MW are created in the other parts of the value chain. Compared to the general PV market, 

these values again indicate the deployment of self-consumption-PV to be beneficial in terms 

of macroeconomic effects in Belgium. For general PV, the corresponding key figures are 

around 12.000 EUR/MW (O&M) as well and 870.000 EUR/MW in the first year. 

5.6 Scenarios 

As there are some opportunities for PV in Belgium to grow even faster, the gap between the 

base case scenario and the best-case scenario is large. Especially the development of the 

third self-consumption concept might have the potential to boost the national market. The 

simplified access to self- consumption and the development of different prosumer concepts is 

considered to be a very effective driver for the PV-market. These aspects have been taken 

into account for the generated scenarios. Figure 5.13 is extended until 2030 to show, that, 

under optimal conditions and by establishing new business models, Belgium could reach a 

cumulated PV capacity of around 18 GW, which would have huge socio-economic effects both 

on the labor market and in terms of value creation (Figure 5.14). It becomes clear, that the 

opportunities outmatch the risks linked to the current political situation in Belgium. 

 

 

Figure 5.13: Cumulated PV capacity in Belgium until 2030, 18 GW PV-capacity is possible 
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Figure 5.14: Scenarios for the annual value creation in Belgium 
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6 France 

6.1 PV overview 

France is one of the participating countries with a formerly monopolistic market structure. 

Today, it is still a very controlled market. This has two reasons. First is related to the little 

flexibility the currently operational electricity generating technologies, nuclear power, allows. 

Nuclear power makes up the main contribution to Franceôs electricity production with a share 

of over 70% (IEA Database).13 Nuclear is regarded as a low emission technology and will 

continue to dominate the French market, even though the ñEnergy Transition for Green Growth 

Actò (LTECV) from 2014 stipulates a reduction of nuclear energy to a share of  50% until 2035. 

Additionally, 4 coal fired plants with a capacity of 3 GW are likely closing until 2022. As these 

base load power plants show little flexibility, it is complicated to adapt the system to renewable 

energies with their fluctuating production capacities. 

Due to these changes, the renewable energy sector might develop rapidly, despite the 

technical issues likely to emerge, when the different technologies are conflated. The second 

reason for Franceôs controlled market is that its largely nationalized. The state-owned EDF 

holds a 78 % share of the electricity market (Reuters 201914), which gives the company a 

powerful position negotiating technological phase out. Under these conditions the production 

of renewables recently reached 21% of Franceôs energy mix. Half of this production is based 

on hydro. PV has only gained traction in the last decade (Figure 6.1). 

 

 

13 https://www.iea.org/countries/france 

14 https://uk.reuters.com/article/uk-france-electricity-edf/french-utility-edf-launches-new-retail-
offer-to-fend-off-rivals-idUKKCN1TJ2QF 
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Figure 6.1: Renewable Energies in France, Figure by LôAssociation des distributeurs dô®lectricit® 
en France (ADEeF 09/2019)  

 

Figure 6.1 shows that since 2010 PV holds a significant share in new installations of renewable 

energies, only second to wind. Since then, 9,2 GW of capacity have been installed with around 

900 MW annual installations (Eurostat). However, almost all the capacity distributed through 

tenders went to utility-scale systems and not self-consumption. 

While there is well-developed grid infrastructure to integrate PV in France, the administrative 

procedure is often referred to as complicated and tedious. Moreover, low electricity prices 

currently hinder the profitability of business-models based on prosumption. The NECP in 

France defines the following targets: 

 

Table 3:  NECP goals in France, scenarios ñAmpèreò and ñVoltò 

2030 goals for: ñAmpèreò ñVoltò 

Wind 39 GW 40 GW 

Hydro 26 GW 26 GW 

PV 36 GW 48 GW 

RES 40 % 40 % 

 



48 

 

  

 

  

Figure 6.2: France (red) under the current legal framework, annual installations of self-
consumption PV 

 

Figure 6.2 presents the outlook for self-consumption PV in France compared to the other 

evaluated countries. The current situation, reflected in 2019, shows a low share of self-

consumption PV within the already low number of PV installations (considering the size of the 

French market). 

6.2 Input Financial Values 

With a range of 800 EUR/kWp for large centralized utility-scale systems, to over 2400 

EUR/kWp, for BAPV systems below 3 kWp, the system costs in France are in the expected 

range (IEA-PVPS France report 2018). The gross salary in the PV-industry in France is on 

average 3600 EUR/month. The increase of the salaries in the PV sector is considered as 1% 

per year over the studyôs time frame. The VAT for PV is at 20 %, except for systems below 3 

kWp that are installed on buildings older than two years. These have a VAT rate of 10 %. 

Income tax and social contributions average at 21,6 % and the corporate tax rate is at 34,43 

%, which is the highest value in the assessed countries. 

6.3 PV market 

First, the general market outlook for France is presented. Subsequently, the prosumer market 

is calculated by evaluating the share of self-consumption in each segment of the PV market. 



49 

 

  

 

The three concepts of prosumption, identified and described by the PVP4Grid project, are 

analysed together and contrasted at the end of the SEIM-simulation. The market outlook has 

been developed in collaboration with the Becquerel Institute, national partner to the PVP4Grid 

project for France. 

 

6.3.1 General PV-outlook 

The market outlook is presented in Figure 6.3. It aims to surpass the PV-friendly NECP 

scenario ñAmp¯reò by a narrow margin with a cumulated PV-capacity of 50 GW in 2030. To 

reach the goal of 50 GW, the PV-industry needs to install 40 GW between 2019 and 2030. 

Based on the 900 MW that have been installed in 2018, the PV-industry in France needs to 

grow rapidly. Modelled in a simplified way by the SEIM-tool, France needs to add additional 

400 MW of annual installations each year to the number of installations added in the previous 

one. However, an extreme jump in added PV installations is considered to be unhealthy due 

to unsustainable job creation and the need to commission foreign companies ï since the 

national industry might not be able to grow fast enough. 

This growth in PV is a substantial challenge for the political commitment and technical 

adjustments that need to be made in France. Due to the ambitious NECP, good infrastructural 

conditions and the reduction of coal and nuclear power in France, this studyôs assessment is 

a positive outlook on the future PV-market in France.  

Figure 6.3 depicts the segmentation of the French PV-market. It becomes evident that under 

the current legal and technical framework, industrial installations are the main driver for the 

general PV-market. Over 60 % of PV installations are predicted to be industrial. Moreover, the 

commercial market has a share of around 30 %. The residential market accounts for the 

remaining 10 % of installations. The reason for this low amount of residential installations is 

the low amount of self-consumption PV. These are, most likely, a consequence of Franceôs 

low energy prices.  
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Figure 6.3: Annual installation in France, general PV-market with segmentation (based on the 
NECP and the Global Market Outlook by SolarPower Europe) 
 

6.3.2 Outlook for self-consumption  

Figure 6.4 shows the share of self-consumption within general PV. Starting 2019, self-

consumption PV is mainly installed in the residential segment with a share of 50 %. In the 

commercial segment only 5 % of the installations are considered to be prosumer-systems. Due 

to the rapid growth which is necessary to reach the 50 GW goal, an amendment of national 

self-consumption guidelines, on the political and the technical level, is necessary and predicted 

in the SEIM simulation. With profitable prosumer business models as new drivers of the 

general PV-market, the share of prosumers in the residential segment is modelled to reach 

100 % in 2022. In the commercial segment it is expected that the share of prosumers will 

growing as well, reaching 100 % in 2027. In contrast, the industrial market will hold on to its 

main share of installations which are not operated under any kind of prosumer business 

models. Due to the low share of residential and commercial PV and the low shares of self-

consumption in these segments in 2019 (and before) the self-consumption market is 

developing slowly. It will only reach a cumulated capacity of 4 GW in 2025, but will accelerate 

from there, predicted to reach 13,6 GW (cumulated) in 2030. Therefore, the share of self-

consumption is growing over time. It is displayed in Figure 6.5, starting at 2 % in 2019 and 

closing with 27 % of cumulated PV capacity in 2030. 
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Figure 6.4: The share of self-consumption in residential and commercial PV-systems is expected 
to grow, France, SEIM calculations 

 

 

Figure 6.5: The ratio between prosumer and general PV market, France, SEIM calculations 

 

Over the course of the PVP4Grid project three different business models of self-consumption 

have been evaluated. Therefore, the installations in the self-consumption segment are 

allocated to the three different concepts. 

¶ Concept 1: Direct single use 

¶ Concept 2: Local collective use 

¶ Concept 3: District level energy models 
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In the three concepts, the French ñReport on PVP4Grid Concepts and Barriersò15 uses a 

differentiation based on system sizes. The report indicates, that systems < 10 kWp belong to 

the first concept. According to the Becquerel Institute the third concept is barely relevant for 

todayôs PV-market since it is only used at test sites. Despite being allowed under the 

ñOrdinance n°2016-1019 of July 27ò, it is limited to small PV sizes up to 20 kWp. With 16 

projects active at the end of July 2019 and around 100 more planned, only around 2 MW are 

installed each year in this segment. Due to the small amount, district level energy models are 

neglected in Figure 6.6. Therefore, the residential prosumers are allocated to concept one and 

the commercial prosumers to concept two. Any future deviation to this is not visible and cannot 

reliably be modelled. Therefore, the SEIM tool leaves this allocation unchanged over time. The 

development from 2019 to 2025 is shown in Figure 6.6.  

 

 

Figure 6.6: The expected segmentation of the new installed prosumer PV, France, SEIM 
calculations 

 

6.4 PV-employment, general and self-consumption 

The employment factors used to assess PV job creation are calculated based on the 

differentiation of the value chain given by SolarPower Europe and E&Y in the ñSolar PV Jobs 

& Value Added in Europeò report (Waele et al., 2017). Again, the employment based on self-

consumption is calculated in contrast to general PV and the results are graphically presented 

 

15 Published on the PVP4Grid Homepage: https://www.pvp4grid.eu/pv-prosumer-concepts/ 
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until 2025. In Figure 6.7 the development of FTE based on general PV and based on the share 

of self-consumption PV is presented.  

 

 

Figure 6.7: Employment based on general PV and on the self-consumption segment, France, SEIM 
calculations 

 

The number of jobs in the PV industry in France largely follows the increase in annual PV 

systems installations. In 2019 nearly 15.600 full-time workplaces existed, based on the 

demand that was met in this year. With future market growth, the number of jobs is predicted 

to grow as well. Effects such as óeconomies of scaleô or the rise of general production efficiency 

based on learning curves add less jobs/MW in the future. However, this effect is compensated 

by the increase of permanent jobs in the O&M segment. By 2030 the number of full-time jobs, 

estimated by the SEIM-tool, will total 64.500 FTE (with 5.5 GW annual installations in 2030). 

Around 42 % of these FTE will be based on PV self-consumption demand in 2030, while in 

2019 self-consumption accounts for only 6 % (1.000 FTE). Figure 6.8 indicates how the FTEs 

are distributed along the PV value chain.  

 


























































































































































































