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Installed PV per capita in Europe

Finland:                3.6 W/capita

Lappeenranta:  10.8 W/capita

Germany:          495   W/capita
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Commercial PV LCOE vs electricity value: Finland

source: Vartiainen E., Masson G., Breyer Ch., 2016. True competitiveness of solar PV – a 

European case study, 32nd EU PVSEC, Munich, June 20-24

https://www.researchgate.net/publication/304451471_True_Competitiveness_of_Solar_PV_-_a_European_Case_Study
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Residential PV LCOE vs electricity value: Finland

source: Vartiainen E., Masson G., Breyer Ch., 2016. True competitiveness of solar PV – a 

European case study, 32nd EU PVSEC, Munich, June 20-24

https://www.researchgate.net/publication/304451471_True_Competitiveness_of_Solar_PV_-_a_European_Case_Study


6 Accelerating solar PV in Lappeenranta

Christian Breyer ► christian.breyer@lut.fi

PV Competitiveness in Finland 

Commercial PV:

• profitable for moderate cost of capital and high self-consumption

• promotion of commercial PV project may be helpful

• PV systems on public buildings (e.g. new fire brigade close to the airport) would

demonstrate how serious this is for the City of Lappeenranta – this would be also a form of 

leadership and it would be rather profitable – many municipalities in the world go this way

Residential PV:

• financially not profitable on the current basis

• profitability could be achieved within the next 15 years depending on the PV size

• main reason for low profitability: low self-consumption ratio and low electricity prices

• however: electricity generation costs are lower than residential electricity price

• solution: net-metering (widespread in the US, Brazil, but also successful in SE and DK)
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Net Metering for Lappeenranta: idea, cost

• for residential customers (commercial customers can already invest)

• balancing period of one year, i.e. generation in one year and consumption in one year

• good scheme for growth (currently: 99 systems and 973 kWp in total since 2014)

• Cost of such a programme

• PV LCOE in LPR of about 11 snt/kWh (capex 1400 €/kWp, opex 0.5% of capex, lifetime 25 a, 

WACC 4%, yield of about 850 kWh/kWp)

• net metering share of generation of about 75% (rest is direct consumption)

• variable electricity cost for end-users of about 12 snt/kWh (wholesale price 3 snt/kWh, grid

price 3 snt/kWh, others 6 snt/kWh)

• cost per MWp installed capacity of 57 k€/MWp/a

• yield x net metering share x net metering cost = 850 kWh/kWp x 0.75 x 9 snt/kWh = 57 

€/kWp/a

• amortisation period of about 17 years indicate a net metering period of about 15 years

• Rules: 

• accessible for all customers of Lappeenrannan Energia in the own ’area’

• for not more than the own consumption (for maximum impact and larger systems)

• virtual net metering in rivitalot and kerrostalot enabled (as fair as possible for all)
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Net Metering for Lappeenranta: benefit

• Benefit of such a programme

• very positive marketing for Lappeenranta in Finland

• being on top of a new trend in Finland: go for 100% renewables

• citizens want a sustainable energy system and solar energy is on top

• investments done by the private sector, based on stable local policies

• job creation can partly refinance the programme

• created jobs may be about 12.5 jobs/MWp

• local tax income of roughly 100 k€/MWp installations

• calculation: total time per installation of about 6.7 h/kWp, working hours 1600 h/job/a, 

gross salary 40 k€/job/a, local tax income 20% of gross salary, work for activities in the 

area of Lappeenranta Energia of about 1/3 per created job
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Support of decision making
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Study on South Karelia
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Flows of energy – Basic 100% RE scenario

source: Child M. and Breyer Ch., 2015. Vision and Initial Feasibility Analysis of a Recarbonised

Finnish Energy System, 17th Int. Conf. of the Finland Futures Research Centre, Turku, June 11-12

https://www.researchgate.net/publication/278024493_Vision_and_Inital_Feasibility_Analysis_of_a_Recarbonised_Finnish_Energy_System
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Results Visualisation

Global Internet of Energy: http://neocarbonenergy.fi/internetofenergy/#

http://neocarbonenergy.fi/internetofenergy/
http://neocarbonenergy.fi/internetofenergy/
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Summary

• Lappeenranta had a very good start into PV in Finland

• this advantage should be utilised for new jobs and demonstrating leadership

• commercial PV installations may require administrative support (not financial)

• residential PV installations lack a positive financial business case

• local net metering scheme could overcome a lack of good national policies

• the earlier pro active local support, the more local jobs may be created

• citizens want politicians to enable very high shares of renewables



Kiitos.


