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Swedish-Norwegian Green 
Certificate Scheme 

• Market mechanism promoting new, renewable power projects 
 Expected to generate 26.4 TWh of electricity by 2020 
 Neutral regarding power technologies 

• Power producers are issued electricity certificates based on the 
actual production from approved power plants 
 1 certificate = 1 MWh of production 
 Plants can receive certificates for a maximum of 15 years, and no 

longer than ultimo 2035 
• Electricity suppliers have an obligation to buy certificates 

 Quota obligation: Obligation to buy certificates for a certain 
proportion of their electricity sales 

 The quotas increase towards 2020 -> Increased demand for 
certificates 

• Trading of certificates is performed in a common market 
 Price is determined by supply and demand 
 Market participants with quota obligation must be in possession of 

sufficient certificates at regular intervals 
 The electricity customers cover the cost of the system 
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• Financialisation aspects 
 Redeem quota designed in such a way that each country will generate an 

equal capacity in RE (13,2 TWh/year) by 2035  

 Revision of target every 4 years possible 

 Penalty for non-delivery (150% of average GC-price of previous year) 

Quota curve 
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Norway Sweden Target • Effectiveness 
 On schedule 

 But: asymmetry in 
investments:  
Sweden >> Norway 

RE production increase 



• Reasons for asymmetry in investments 
 Differences in depreciation rules (faster in Sweden) 

 Differences in tax regime (lower income tax in Sweden, additional 
tax for hydropower in Norway) 
• 5.6 TWh of mainly wind power in Norway may be crowded out by more 

expensive Swedish projects 

 Difference in commodification aspects of both schemes 
• Swedish projects, in operation after 2020, will be part of the scheme – 

Norwegian ones not 

• Less appetite to invest in Norway 

• Conclusion: 
 Swedish-Norwegian scheme is effective in achieving the results 

 BUT not in the most cost-efficient way 

Lessons learned 



Risk factors 

• A new plant requires a license from authorities 
 Average approval time: 2.7 years 
 Typically 1-2 years between approval and construction start 
 Construction time (2 years for wind and 2-4 years for 

hydropower) 
 Risk: Time window up to 2020 can be too narrow 

• Increased production = Challenges for the electricity 
transmission grid 
 Both countries have extensive plans for expanding and 

strengthening the grid 
 The various measures may come too late for the 2020 limit 
 Investors may decide to postpone power plant investments 

until the grid capacity is sufficient 
 Risk: Time window up to 2020 can be too narrow 

• Sufficient market information 
 Important to make forecasts of future certificate prices 

and surplus of certificates 
 Risk: Incomplete information = Risk for investors 
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Risk factors 

• 2020 deadline for Norway 
 Risk: Construction not ready before the deadline 
 Risk: Time pressure can lead to increased investment 

costs and deteriorate the quality of the installation 
 Risk: Economic profitable projects may be cancelled due 

to fear of not reaching the deadline 

• EU Water Framework Directive 
 Risk: The directive may be in conflict with potential 

hydropower projects in the two countries 

• Sufficient funding 
 Banks and other financial institution may be reluctant to 

offer financing if the market conditions are too uncertain 
 Risk: Lack of funding can interfere with the 2020 target 

• Different tax and depreciation rates  
 Will influence the production costs for various renewable 

technologies -> Affect which country new facilities will be 
installed 
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Methodology 
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Modelling framework:  
TIMES-NoSe 

• TIMES-NoSe is a bottom-up, techno-
economic optimisation model 
describing the energy systems in 
Norway and Sweden 
 High time resolution 
 Model horizon from 2010 to 2050 

• TIMES-NoSe covers five Norwegian 
and four Swedish regions 
 Exchange of electricity between 

regions and neighbouring countries 

• The model assumes perfect 
competition and perfect foresight 
and is demand driven 

• Energy demand is exogenous input 
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More information: A. Lind et al. / Energy Policy 60 (2013) 364–377  



Model results 
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Energy demand 
• 9 regions 
• 70-80 end-use 

groups  
• 2-3 energy-

services (heating, 

cooling, non-sub 
electricity, feed 
stock, vehicle-km, 
tonne-km) 

Energy prices 
• Import price oil 

products, etc, 
• Export/import 

price electricity 
• Taxes 
• Bio energy 

prices 

Resources 
• Renewable 

resources (w/ 
potentials) 

• Import of bio 
energy 
(w/constraints) 
 

Energy carriers 
Use of energy carriers as a 
function of 
• Time 
• Demand subsector 
• Region 

Energy production 
• Technology 
• Time 
• Region 

 
Marginal prices 
• Electricity 
• District heating 
• Other energy carriers 

Conversion / 
Processes 
 
• Electricity 

production 
• Heat 

production 
• CHP 
• Bio mass 

processing 
• Hydrogen 

production 

Trans 
mission / 
Distribution 
 
• Electricity 

grid ς high 
voltage 

• Electricity 
grid ς low 
voltage 

• District 
heating grid 

Demand 
technologies 
 
Industry sectors 
• Boilers 
• CHP 
• Feed stock 
• Energy efficiency 

measures 
Transport sector 
• Cars 
• Busses 
• Trucks 
• Trains etc, 
• Ships 
Residential & service 
sectors 
• Boilers 
• Stoves 
• Electric heating 
• District heating 
• Energy efficiency 

measures 

End-use technologies 
• Type of cars 
• Type of heating 

equipment 
• Implementation of 

energy efficiency 
• ΧΦŜǘŎΦ 

Other 
• Total system costs 
• Emissions (CO2) 

Scenarios 
Predictive (forecasts, what if?), exploration (external, strategic)  

og normative (conserve, change) 
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Scenario overview 
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Certificate price [NOK/MWh] 

EU’s Water Directive 

The purpose is to 
investigate the effects 
of reduced 
hydropower potential 

1.7 TWh in Sweden 
and 7.3 TWh in 
Norway 

Grid limitations in 
Norway 

What does today’s 
limitations in the 
transmission grid mean for 
the production increase in 
Norway? 

A growth constraint is also included in 
order to limit the annual electricity 
production increase to a certain level 



Results 
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Power production 
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Net power export 
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New, renewable power 
production in 2020 
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Norwegian power production (2010-2020) 
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Concluding remarks 
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Concluding remarks 
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Key messages from the project: 

 

• According to the analyses, a production increase of 26.4 
TWh can be reached with a sufficiently high certificate 
price and no additional risk factors 

• A low certificate price favours a production increase in 
Sweden 

• By adding various risk factors to the analyses, the 
production increase in 2020 drops significantly 

 Water directive: Up to 3.5 TWh decrease 

 Grid limitations in NO: Up to 1.5 TWh decrease 

• A combination of various risk factors would therefore have 
significant effect on the 2020 production 
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