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PROFITABILITY OF LOCAL AND REMOTE RENEWABLE ENERGY GENERATION FROM 
THE END-USER AND ENERGY SYSTEM PERSPECTIVES IN FINLAND 

Jukka Paatero, Juha Jokisalo, Sanna Syri, Aalto University, School of Engineering 

Juha Vinha, Tampere University, Faculty of Built Environment 

 

ABSTRACT 

This working paper describes work done in research project “Comprehensive development of 
nearly zero energy municipal service buildings” (COMBI) funded by the European Regional 
Development Fund, Business Finland and 37 companies. This working paper is the final report 
for the research task 4.4 “Effects of remote energy production on optimal system solutions”. 
COMBI-project focused on identifying and solving the main topics related the improving energy 
efficiency of municipal service buildings in Finland during the period when national requirements 
for nearly zero buildings were set to all new buildings. Aim of COMBI-project was to analyze the 
improvement of energy efficiency of municipal service buildings comprehensively in a way that 
also other requirements and goals set for them are fulfilled like healthy, moisture safety, long term 
durability and cost-effectiveness. The research task 4.4 aims to compare the profitability of local 
and remote renewable energy generation both form the end-user and system perspectives. 
COMBI-project was carried out by Tampere University, Aalto University and Tampere University 
of Applied Sciences between 2015 and 2018. 

 

INTRODUCTION 

Already in 2008, the International Panel for Climate Change identified that: “Societies can respond 
to climate change by adapting to its impacts and by reducing GHG emissions (mitigation), thereby 
reducing the rate and magnitude of change” (IPCC 2008: 56). The need for climate action has 
later been coined in the 2030 Agenda for Sustainable Development (UNGA 2015) as the 
Sustainable Development Goal #13. To address this goal, wider adoption of CO2 free energy 
sources is one of the key paths to curb the global greenhouse gas emissions. In the power sector, 
decreasing costs of variable renewable power generation and political pressure motivated by 
attempts to slow down climate change are increasingly challenging the earlier power generation 
paradigm (Heiskanen et al. 2018). Overall, it seems that future power generation will be 
significantly relying on either centralized or distributed power generation solutions based on 
variable renewables (Schmid et al. 2016). 

While the centralized power generation typically enjoys the benefits from economies of scale and 
centralized infrastructure, the distributed generation potentially benefits from several other 
factors, like modular investments and reduced transmission losses (Adefarati & Bansal 2016) 
(Pepermans et al. 2005) (Lovins 2002). In the context of variable renewable power generation, 
the same principles apply and the benefits of local, small-scale distributed renewable power 
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generation (DRPG) have been widely discussed in the literature, as shown in the review by 
Adefarati and Bansal (Adefarati & Bansal 2016). On the other hand, from the perspective of the 
overall power system the small-scale local renewable generation is not always the most effective 
or cheap approach to implement renewable generation. In locations like Finland, where the grid 
infrastructure is very well-established, centralized implementation might prove more favorable. In 
such locations, a case by case analysis should always be considered in case of major 
investments. 

The local renewable generation can potentially achieve a wide variety of benefits to the producer, 
the grid operator, and the overall energy system (Adefarati & Bansal 2016) (Lovins 2002), but 
utilizing local photovoltaic power generation requires detailed background work and preparation. 
When considering retrofitting photovoltaics into existing building infrastructure, for example, the 
costs can increase significantly unless proper integration planning is done (Galvão et al. 2017). 
On the other hand, when materials can be replaced with photovoltaic panels during retrofitting, 
this potentially achieves many benefits (Martín-Chivelet et al. 2018). 

With help of scenario work, a recent dissertation (Child 2018) has analysed in detail the properties 
of providing a 100% renewable future energy supply in Finland. While the power generation 
related climate action will be taken mainly by the power sector, all the main sectors in society 
should participate. In particular, the local generation of renewable power provides a channel of 
participation that is available to all parties, both producers and end users of electricity. While 
private end user participation can be facilitated and promoted through community solar by local 
utilities or special purpose entities (Funkhouser et al. 2015), the public sector can also play an 
important role in promoting local participation. Thus, public sector participation can not only make 
a significant contribution, but also give an important message to the public. 

In Finland, public sector owns about 15 % of total office buildings (RAKLI 2014, p. 26).  Further, 
when considering the building stock of municipalities, they own not only offices, but also many 
service buildings, like schools, daycare centers and health care services’ buildings. Overall, they 
present a significant consumption volume and potential for energy savings and installations. 

For municipalities to contribute to energy efficiency via adding the local use of renewables, they 
are facing a rather complex playground. Municipality owned buildings in Finland have a very wide 
age distribution, resulting in a large variety in the costs for retrofitting. Over 10% of the buildings 
are more than 70 years old, while most significant building mass has been constructed in the ‘70s 
and ‘80s. For example, over 85% of school buildings owned by the local authority corporations [1] 
have been constructed before 1990. (Korhonen et al. 2018, Figs 3 and 4) 

 

 
 
 
 
[1] Corporate entity which consists of a municipality and its subsidiaries and in which the municipality exercises control. See here for 
details: http://www.tsk.fi/tepa/en/search/local%20authority%20corporation 
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The literature shows several efforts to compare the use of centralized and distributed renewables. 
A recent example is given by (Adye et al. 2018), who modeled the temporal difference in using 
distributed or centralized photovoltaics. Further, comparison on the development of distributed 
and centralized generation is given by (Wang et al. 2018). A recent policy-oriented analysis on 
centralized and distributed photovoltaics is given by (Ye et al. 2017), with China under focus. 

In particular, local legislation and circumstances need to be considered carefully (see also the 
Finnish policy details). 

The aim of this working paper is to discuss the impact of local photovoltaic (PV) production and 
to present calculation cases as either on-site installation or as centralised installation where 
production is distributed via existing distribution grid. Small scale wind power was excluded due 
to limited data and profitability. 

 

Finnish Legislation and Regulations as a Context 

Finnish government gives an investment support to photovoltaic power systems that 
municipalities are also eligible for. This support (20% of the overall investment) is available for 
projects that cost over 10k€ and have a total capacity up to 5MW. (Business Finland 2020) In this 
paper this investment support is considered to photovoltaic installations, where even the 
centralized installment is evaluated for a size under 5MW. 

In approximating the Finnish support for wind power production, the wind power capacity auction 
held by the Finnish Energy Authority is used as a reference. The Energy Authority invited binding 
proposals for wind power production during autumn of 2018. The idea was to select the most 
attractive and competitive offers and make them eligible for the market price capped pay-as-bid 
premium paid by the government for the 12 first years of production.  A total of seven out of the 
26 proposals were selected in March 2019 and their weighted average for the premium price was 
2.58€/MWh. The premium is capped at 30€/MWh, resulting a linear reduction of the premium 
when the spot market price rises above the cap and it reaches zero when the market price equals 
30€ plus the agreed premium. (Energy Authority 2019b) 

Finnish regulations about local use of self-produced electricity are somewhat limiting (Airaksinen 
et al. 2019). First, you should connect the distributed generation behind your meter. Thus, you 
can only use it locally without incurring additional costs. Further, you can freely distribute it only 
within the property it was generated in. The only exception is when more than one property is 
clustered together and the connection to local distribution grid comes from the same point to all 
these properties. (MoJ 2019) Thus, a municipality actor needs to install site specific systems to 
get the most benefit from their distributed generation. Transmission from one site to other results 
in transmission fees and electricity tax. 

The Finnish legislation concerning the energy efficiency of buildings allows to count in local 
production. In practice, when the energy performance of a building is classified in Finland, it is 
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done using the EU-wide energy performance certificate (Arcipowska et al. 2014; EU 2018). When 
defining the performance level presented by the certificate, local generation can reduce the 
building energy consumption. While the official instructions for counting the performance levels 
states that the generation can be, “local or nearby,” in practice only generation on the same 
property or its immediate vicinity has been considered (MotE 2017, Appendix 1). 

The paper considers partial municipality ownership in large-scale centralized wind or solar 
installations. While the legislation does not support including such production into energy 
performance certificate calculations, this could change, as it causes a potentially misplaced bias 
towards distributed generation. Any such production is anyway subject to transmission fees and 
taxes, even if used by the owner at a different location. Thus, there is anyway a disadvantage. 
One goal of this paper is to see if from the systemic perspective participation in centralized 
installations would make more sense than the local distributed installations. A more detailed 
reflection on the regulations and limitations in connection to small-scale electricity self-production 
is provided by (Airaksinen et al. 2019). 

Finland has a lot of municipality owned power generation. Renewables may provide a natural 
extension to this. 

The legislative context and related fees concerning transmission and electricity taxes can be 
summarised as follows: 

o   Remote, centralized generation: 

-  Cannot be earmarked to a property, thus cannot improve the official low-
energy status 

-  Power transmission cost (2.6 or 2.91) snt/kWh (Tre / Hki) 

-  Electricity tax and strategic stockpile fee 2.253 snt/kWh 

-  Excess production sold to spot market 

o   Local, property specific generation: 

-  Can be earmarked for the buildings on the real estate property 

-  Own use experiences no transmission costs or taxes (behind the meter) 

- Excess production sold to local distribution company (3.08 or 3.39) 
snt/kWh (Tre / Hki) 
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METHODOLOGY AND DATA 

The analysis is done on a relatively generic level for added applicability. Local consumption details 
and other specifics are overlooked, and an average communal office building is kept as a starting 
point of analysis. Schools and kindergarten can be challenging sites for local renewable 
generation, as the summertime consumption levels are typically very low. It is assumed that 
possible oversupply has no technical limitations to be fed on the distribution grid. 

The main part of the analysis in this work is based on estimating the costs of small-scale local 
and large-scale remote generation of renewable power generation from the end-user and system 
perspectives. To identify these costs, a basic levelized cost of production calculation methodology 
is used. 

To define the key cost parameters for the levelized cost estimate, the electricity market 
environment for the renewable power production the Finnish spot market data was utilized. For 
both solar and wind power, the 2018-9 hourly national production profiles (prediction for solar, 
actual production for wind) were compared with corresponding spot market prices and thus used 
to evaluate the weighted mean spot marked price that matches the corresponding production. 
(Fingrid 2020) The growth in solar and wind power capacity during 2018 and 2019 was 
compensated from the data profile using a combination of known capacity growth steps and linear 
growth estimate. 

The basic data used to estimate the electricity spot market circumstances, the renewable power 
generation needs to operate in, was collected from the Fingid open database service (Fingrid 
2020). The database includes data for hourly electricity spot price in Finland, the Finnish hourly 
wind power generation and the hourly estimate for the Finnish hourly small-scale solar power 
generation. To compensate the relatively rapidly growing wind- and solar power capacities in 
Finland, the data needed to be weighted so that the relative portions of wind or solar generation 
each year would correspond to each other. 

The Fingrid prediction data for solar power production was weighted by considering the estimated 
annual growth of total solar generation capacity in Finland from 67MW at end of 2017 to 121MW 
at the end of 2018 (Energy Authority 2018; 2019). Further, accurate capacity values employed by 
Fingrid for the solar power production forecasts are available from August 15th, 2019 (Fingrid 
2020). In a similar manner, the installed wind power capacity was utilized to weight the wind power 
production over the data sample time period. 

While the local sunshine hours at Helsinki and Tampere vary to some extent due to local effects, 
this level of detail was excluded from the solar generation and the market environment analysis. 
At Helsinki coastal effects dominate while at Tampere inland-type cloud cover behavior 
dominates. This is further complicated by significant local differences due to limited spatial 
changes. At Tampere, due to the large lakes, there local spatial differences in solar radiation can 
vary significantly. At Helsinki the distance to the coast plays a significant role in the actual cloud 
cover and solar radiation gain. 
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As the renewables are considered potentially both as distributed local and centralized resource, 
corresponding approach for both wind and photovoltaic power is considered. In case of wind 
power, the local, distributed use is omitted from the analysis due to its relatively high cost and 
lack of profitability. As a result, the wind power is considered in this paper only as a centralized 
power generation option, e.g. wind parks. Thus, the estimates for wind power generation are 
based on average yields in Finland, as no site-specific details are required. The wind power cost 
data applied in this paper is based on the calculations done by Vakkilainen and Kivistö (2017). 
Their cost analysis is based on the cost level of March 2017 and on a Finnish 50 MW onshore 
wind power park, employing levelized cost of production approach. 

Recently, (Vakkilainen & Kivistö 2017) evaluated the levelized cost of production for Finnish off-
shore wind parks. This data is employed in this analysis, while the cost reductions after their 
evaluation needs to be considered. They estimated the investment cost of the wind park to be 68 
M€, maintenance cost to be 7.7€/MWh, and the capacity factor to be 32.6%, resulting in levelized 
cost of 41.44€/MWh for wind power. When converted into 2018 euros and compared with (Anuta 
et al., 2019) data, it shows that the Vakkilainen and Kivistö 2017 estimation is 1.5€/MWh below 
the 5th percentile of (Anuta et al., 2019) cost statistics. While the global weighted average of 
levelized cost of wind power for onshore wind projects was reduced by 13% between 2017 and 
2018 (Anuta et al., 2019), a similar reduction is not assumed here. Instead, it is assumed that a 
price level 1.5€/MWh below the 5th percentile of (Anuta et al., 2019) remains a valid estimation. 
This results in a price estimation of 40.46 €/MWh for Finnish on-shore wind power for the year 
2018 in year 2018 euros. 

(FSFM 2019, Figure 3) offers an alternative trend for levelized cost of PV & Wind electricity. The 
graph differs from (Anuta et al., 2019) data somewhat. However, more detailed data tables are 
available by (Anuta et al., 2019b), including the 5th and 95th percentiles, making the data easier to 
adapt for the Finnish case. 

In contrast, the photovoltaic power generation potential is estimated using a tool developed by 
European Commission-funded Photovoltaic Geographical Information System (PVGIS 2019). 
The page contains a toolset for estimating photovoltaic power generation potential around the 
world, including dedicated estimate both to ground installed panels (centralized solution) and roof 
installations (distributed solution). The PVGIS 5 interface tool for calculating production of a grid-
connected PV-systems was employed in this paper, using the solar radiation database PVGIS-
SARAH. The calculations assuming crystalline silicon panels, 40-degree slope and overall system 
loss of 14% were utilized. These parameters were estimated to be very realistic for our case and 
Figure 1 demonstrates the resulting monthly distribution of solar power generation in Finland in 
Tampere (TRE) and Helsinki (HKI). A broader discussion about the database maintained by EU 
Science Hub is given by Huld et al. (2012). 
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Figure 1. Monthly distribution of solar power generation in Finland in Tampere (TRE) and Helsinki 
(HKI) (kWh/kWp). Estimated using (PVGIS 2019). 

The basic approach in the analysis is to calculate levelized cost of production for the local and 
remote variable renewable power generation from the end-user and system perspective. The key 
components in the analysis are investment costs, annual income and annual cost. These costs 
are counted for all years of expected operation and then discounted to evaluate their present 
value. 

 

PV INVESTMENT COST 

Investment costs are based on “green field” investment costs in case of solar panel field 
installation setup. To derive the installation costs for large-scale field-installed photovoltaic power 
plant in Finland, the detailed market analysis carried out by Vakkilainen and Kivistö in 2017, where 
a detailed cost evaluation of 10MW photovoltaic power plant in Finland was carried out. 
(Vakkilainen & Kivistö 2017). However, some parts of their solar PV analysis was based on 
assumptions that were not based on wide scientific consensus. For example, the lifetime of PV 
installations was expected to be 20 years, while 30 years has been widely proven and panel 
performance degradation was expected to be 1%/a while 0.5%/a has been widely used and even 
results indicating 0.1%/a have been reported. 
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Based on their expert knowledge and Finnish cost data (Vakkilainen & Kivistö 2017) estimated 
that in March 2017, the installation cost of the photovoltaic plant was 1080€/kW. Based on the 
data provided by Anuta et al. (Anuta et al. 2019, Figure S.5), there has been quite a significant 
decrease in PV installation costs between 2017 and 2018 on global level. To reflect that change 
to Finland, a 20% reduction on the installation costs was assumed based on the data provided by 
Anuta et al. (Anuta et al. 2019). 

Using the global data by Anuta et al. (2019) on PV plants as a reference, the Vakkilainen and 
Kivistö (2017) data in 2017 euros were first converted into 2018 dollars, resulting in 1169 USD/kW 
investment cost value. This was done using March 1st average currency conversion rate and then 
the US 2017 to 2018 inflation rate. Then, the relative position of this investment cost between the 
5th percentile and weighted average PV installation costs in 2017 was used as a reference point 
and it was assumed the investments in Finland in 2018 would remain in roughly the same position. 
Thus, reaching the same ratio in 2018 would mean 1053 USD/kW installation cost. Converting 
into euros using July 1st conversion rate, we get 900 €/kW investment cost for large scale solar 
power plants in Finland. 

For distributed installations, a 20% price increase was assumed, based on the discussion and 
data by Anuta et al. (2019). In addition, it was assumed that in building installations no additional 
costs incur in comparison to field installations if integrated installation methods are employed. 
Thus a 1080€/kW installation cost was used for distributed photovoltaic installations. 

  

ANNUAL PRODUCTION AND INCOME 

The annual production values for photovoltaic panels in Tampere and Helsinki has been 
estimated using the PVGIS 5 interface tool for calculating production of a grid-connected PV-
systems. The irradiation database applied was PVGIS-SARAH, the most advanced database 
available at the service. The calculations assuming crystalline silicon panels, 40-degree slope 
and overall system loss of 14% were utilized. The mounting of the panels was selected based on 
the corresponding case, either building integrated or free standing one. A broader discussion 
about the employed PVGIS database maintained by EU Science Hub is given by Huld et al. 
(2012). 

In case of the end user, annual income is composed of savings created by the electricity produced 
by the PV unit and the possible sales created by the production that the end user is not able to 
use themselves. In case of local generation, the end user analysis was done with two different 
utilization rates: 100% and 80%. In case of large-scale remote centralized generation, a 100% 
utilization rate is assumed, as the delivery is typically averaged and more communal in nature. 

The savings in electricity use are equal to cost for purchasing a similar amount of electricity. The 
cost of electricity is composed of market-priced electricity, transmission fee and electricity taxes. 
In case of photovoltaics, data from years 2017 and 2018 from Fingrid has been utilized to estimate 
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the production weighted estimates of electricity spot prices the PV-production encounters on the 
market. In practice, a 51.14€/MWh price rate has been identified. 

The transmission fee is dependent on the cost structure of the local distribution grid operator, 
resulting significant and sometimes illogical price variation as grid operators can own very 
different types of grids and balance costs between them. In Helsinki, Helsingin Energia is the local 
distribution grid operator and based on their transmission fees[1] a 32.80€/MWh fee has been 
applied. In case of Tampere, the local distribution grid operator Tampereen Sähkölaitos charges 
25.70€/MWh transmission fee. The electricity tax in Finland is based on fixed tariff, totaling 
22.53€/MWh. Thus, the overall cost savings are 106.47€/MWh and 99.37€/MWh at Helsinki and 
Tampere, correspondingly. 

In case of wind power, no similar consistent price development can be observed on the global 
market as with photovoltaics (Anuta et al. 2019, Figure S.6). In particular, the global weighted 
average of offshore wind seems to remain constant between 2017 and 2018 Thus, it was 
assumed that the cost of wind power development in Finland followed the lower 5th percentile, as 
the (Vakkilainen & Kivistö 2017) results 41.44€/MWh in 2017 were 1.49 €/MWh below it (similar 
currency & inflation values were applied as above). As the lower 5th percentile dropped 0.01 
USD/kWh, similarly the estimation by (Vakkilainen & Kivistö 2017) was lowered 0.98 €/MWh, 
resulting the levelized cost of production estimate for wind power to be 40.46€/MWh in Finland in 
2018. 

Cost calculations were made with 2018 data and 2018 euros, while policy considerations 
(including investment support) are based on year 2019.  

  

 

 

 

 

 

 

 

 

 

[1] https://www.helensahkoverkko.fi/globalassets/hinnastot-ja-sopimusehdot/hsv/sahkon-siirtohinnasto.pdf 
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RESULTS 

The Fingrid wind power data from years 2018-9 was weighted based on the corresponding 
installed wind power capacity in Finland (Fingrid 2020) (FWPA 2020). The resulting monthly 
distribution of wind power generation shown in Figure 2 reveals a somewhat flat pattern, while 
the windiest periods are clearly in the late autumn and winter months. July stands out as the 
clearly least windy month, while that could partly be an artefact resulting from the limited time 
frame of the data. 

 

Figure 2. Capacity weighted mean monthly distribution of average wind power generation in 
Finland during 2018-2019 (h/month). (Fingrid 2020) (FWPA 2020) 

The electricity market price seen by the renewable power generation was analyzed for years 
2018-9 on hourly level. While the market price seen by wind generation did not differ much from 
the average spot price, the difference for solar electricity becomes somewhat significant. To 
visualize this phenomena Figure 3 shows the average monthly spot prices for years 2018-9 and 
average monthly spot prices when only the hours between 8AM and 4PM were considered. While 
the solar hours in Finland do differ significantly from this, the significant difference in the prices 
becomes obvious particularly during summer, when most solar generation occurs. 
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Figure 3. Monthly average spot prices for Finland during 2018-2019 for 24 hours (AVE24h) and 
hours 8-16 per day (DAY08-16). (Fingrid 2020) 

The data shows that the average difference between AVE24h and DAY08-16 for 2018 was 5.10€ 
and the difference between AVE24h and DAY08-16 for 2018 for most sunny months (May-July) 
was 7.84€. Correspondingly, the average difference between AVE24h and DAY08-16 for 2019 
was 6.41€ and the difference between AVE24h and DAY08-16 for 2019 for most sunny months 
(May-July) was 9.53€. While these differences seem quite favorable for solar power production, 
the two years do not really give a full picture, more like a glimpse. For example, the summer 2019 
was very rainy on the Nordic Spot Market area, resulting in low and volatile prices while the 
summer 2018 had a more typical price profile, except for January. 

The results of the hourly market data analysis with weighted solar and wind power production 
profiles has been collected to Table 1. It includes both the resulting annual mean market value 
seen by the production and also the total Finnish production capacities for each technology at the 
start and end of the year (in MWs of nominal installed capacity). 

Table 1. Spot prices in Finland. Average annual price and production weighted annual average 
price [€/MWh] based on hourly wind and solar power production in 2018-9. The corresponding 
technology specific production capacities are in MWs of nominal installed capacity. (Fingrid 2020) 
(EMA 2018;2019) 
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After defining the market prices for both technologies see, this data is employed to compute 
levelized cost of production prices for large- and small-scale solar power installations. The market 
price that large-scale wind power sees is somewhat lower than the average spot market price, 
increasing the levelized cost of wind power correspondingly. 

Table 2. Levelized cost of solar power (€/MWh) for 100kWp (local) and 5 MWp (remote) of panels 
when 80-100% of their capacity is utilized. Includes comparison to end user and system costs. 

  

In Table 2, the second last row shows the case where the installation would be remote, i.e. 
production would be transferred via the existing local distribution grid and the grid-specific 
transmission fee and electricity tax would be paid by the consumer. 

The solar power scenarios in Table 2 have varying investment cost, depending on the system 
siting and total size (100kW for local and 5MW for remote systems). Further, both Helsinki and 
Tampere are compared as points of end user consumption as well as the two installation set-ups 
(wall vs. building integrated). 

The sixth row in Table 2 shows the levelized cost of production for solar power with 100% self-
consumption and end-user perspective, including the investment support, transmission fees and 
taxes. The row below shows similar results when 20% of the electricity is sold out with the average 
spot market price solar power “sees” in Finland. The corresponding value of electricity the solar 
production replaces is reported on the row below. This value includes the grid-specific 
transmission fee and electricity tax that would be paid by the consumer. 
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The levelized cost of production for solar power from the systems perspective is presented on the 
second last row. There no investment supports are considered and in the corresponding value of 
electricity the solar production replaces, as shown on the last row, no electricity tax is included. 
However, transmission costs still apply as they are expected to reflect the system costs resulting 
from grid investments. 

 

DISCUSSION 

The comparison of centralized and distributed generation is performed both from the perspective 
of the end-user and the systemic perspective in both case locations. The end-user perspective is 
primarily interested in the economic benefit for the end-user to own a form of renewable power 
generation assuming current legislation and cost structure with the exception that centralized 
solutions are assumed to compete on equal grounds with the decentralized solutions. Systemic 
perspective is about the difference in the overall costs incurring to the system. It is assumed that 
all the generations have similar or no impacts on system reserves etc. The main difference is that 
all costs are considered without taxes and other costs that do not connect to the technical system 
as such. Transmission costs do occur, as they are assumed to reflect the cost resulting from the 
potential burden to the grid. 

Local PV use with investment support is very profitable for end users in Helsinki & Tampere, 
probably quite much more in the North even. However, from system perspective those small-
scale investments are not quite break even in Helsinki. 

Centralized PV investments are not really profitable for end users even with investment support, 
even if they were assumed to be acceptable forms of compensating local electricity consumption. 
The main reason for this is the loss of transmission fee and tax benefit typical for local production. 
However, from the system perspective the centralized PV production is clearly not profitable.  
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