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GDP vs. GHG emissions: California and Sweden

Change in California GDP, Population and GHG Emissions since 2000
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Nordic primary energy supply, 2013
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Nordic vs. California primary energy use, 2013
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Nordic electricity
trade

* Nordic total electricity
generation was 380 TWh in

2014.

W Domestic trade
B Cross-border trade
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Properly balanced by hydropower , a fossil- and nuclear-free
Nordic power system is feasible
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Properly balanced by hydropower , a fossil- and nuclear-free
Nordic power system is feasible
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Opportunities for efficient integration of wind & solar

Shifting Absorbing Complementing

Electricity = Electricity Electricity = Fuel and heat Fuel = Electricity

* Reduce curtailment * Reduce curtailment * Reduce peak power
and peak power * Fewer low cost events * More even costs on

* More even costs on yearly basis

diurnal basis

Batteries Power-to-heat Flexible thermal generation

Load shifting Electrofuels Reservoir hydropower

Pumped hydro Power to gas (hydrogen)
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Goransson, L., Johnssonr, F. (Wind Energy, in-press)
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Relative increase in cumulative investments over 4DS levels required
to achieve the Carbon Neurtal Scenario, 2016-50

Energy-related Industry Transport
investments in
buildings

Nordic Energy Technology Perspective 2016

Transport accounts for the largest share of additional cumulative investments (USD 200 billion), but this is less
than a 10% increase on 4DS levels

90% additional investment in buildings goes to drastically reduce space heating demand. The remainder goes to
more efficient space and water heating equipment, appliances and lighting
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Industry is the most difficult sector to decarbonise, requires innovation in
technology and policy

Cumulative direct industrial CO2 emitted, and captured
and stored in the CNS by sector, 2020-50
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CCS plays an increasingly important role in industrial sectors with high shares of process-related
CO2, as no current alternative prospects exist for cost-competitive CO2 mitigation.
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Cement industry Steel industry
Price :
increase
cement
EU-ETS <10 €/ton CO, +70%

Price
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steel

+25%

http://www.dn.se/debatt/plan-saknas-for-att-
minska-basindustrins-klimatpaverkan/

Price Price
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