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these scenarios are more likely to result in significant shifts in how we produce, distribute, and 
consume electric energy. 

Table 1: Energy Sector in 2025 

State of Global Energy Sector in 2025 
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Demand for all fossil fuels continues 
to follow the growth trajectory of 
the gross world product. 

Demand for 
fossil fuels  

Coal demand peaks, oil demand 
declines, and natural gas demand 
shows moderate growth. 
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inantly use regulatory m

easures to force energy sector transform
ations, rather than rely on 

incentives. 

Lack of concerted action by OPEC 
drives oil price volatility. 

Oil price  Policy mechanisms dampen oil 
price volatility.  

Energy security is assured through 
trade agreements at national or 
regional level. 

Energy security  International energy policy 
drives transition toward global, 
low carbon energy security. 

No significant carbon price 
implemented across the energy 
sector. 

CO2 pricing  Carbon pricing implemented 
across the energy sector in most 
developed countries. 

Global capacity is less than 1 TWh. Uptak e of solar 
PV 

Global capacity is close to 3 TWh. 

Global capacity is less than 1 TW. 
Limited growth in offshore wind. 

Uptake of wind  Global capacity is more than 2 
TW. Moderate growth in offshore 
wind. 

Fewer than 10 large-scale projects 
without associated hydrocarbon 
production. 

Uptake of 
Carbon Capture 
& Storage (CCS) 

20-30 large-scale projects 
without associated hydrocarbon 
production. 

50% growth to 2025. Uptake of 
biofuel s 

Lignocellulosic biofuels become 
cost-competitive with fossil 
transportation fuels by 2025. 

20% growth to 2025. Deployment of 
nuclear  

60% growth to 2025. 

Less than 20 million EVs by 2025. Uptake of EVs More than 80 million EVs by 
2025. 

Source: Technology Outlook 2025, DNV GL AS, 2016 

 





http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tps00002&plugin=1
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doubles. This translates into per-habitant reductions of 63% in 2050, compared to 2016. This is 
indeed very ambitious. Note that this does not include fuel exportation. 

In the AEE scenario, as detailed in Table 2, projected transportation savings comes from a 
reduced use of cars and a higher capacity utilization of public transportation. As there is nearly 
no potential for liquid biofuels, it is assumed that the whole transportation sector will be 
electrified (only passenger transport, no trucks are considered) and that public transport will 
have a share of one-third of the electricity demand. 

Table 2: Final Energy Demand in 2015 and Projections for 205034  
(Reference 2050 Scenario and an AEE Scenario in Absolute and Specific Numbers) 

Final Energy Demand in GWh Unit 2015 STATEC 2050 AEE 2050 

Population Inhabitants 571,884 1,026,876 1,026,876 

Electricity demand GWh 5,895 6,924 5,821 

Heat demand GWh 13,322 13,015 8,372 

Transport demand GWh 6,202 5,606 2,784 

Total GWh 25,419 25,545 16,977 

Reduction absolute   0% -33% 

Electricity demand per inh. kWh/inh. 10,308 6,743 5,669 

Heat demand per inh. kWh/inh. 23,295 12,674 8,153 

Transport demand per inh. kWh/inh. 10,845 5,459 2,711 

Total per inh. kWh/inh. 44,448 24,876 16,533 

Reduction per inhabitant   -44% -63% 

 

Energy Supply 

To transform the energy system into a sustainable system by 2050,35 Luxembourg will need to 
tap into its solar and wind power potential, augmented with additional sustainable sources 
such as biogas and biomass. This will aim to create the bulk of its energy supply and ensure that 
any remaining demand that is fulfilled through imports, also meets its sustainability criteria. 
                                                        
34 During the drafting of the report, some updated demographic statistics and projections have been released. The 
changes have been relatively small and might explain small differences throughout the report (e.g. population 
growth).  
35 According to the EU, Luxembourg does not seem to be on a path to meet the EU non-ETS GHG targets for 2020. 
To meet the goal for 2050 of a largely sustainable energy system, although technically feasible, requires more 
intense actions and interventions than currently foreseen. 
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mentioned in other sections of the Third Industrial Revolution Strategy Study, the reduction in 
the fixed cost of solar and wind generation has been on an exponential curve for 20 years (for 
example, in 1977, the cost of generating a single watt of solar electricity was 76 dollars, and by 
2017 the cost is projected to be 55 cents/Watt37). The fixed costs in generating renewable 
energy will continue to plunge on an exponential curve while the marginal costs remain near 
zero. Moreover, the fixed costs of renewable energy storage technologies are also declining and 
will be increasingly cost-effective in managing intermittent solar and wind energy over the 
course of the next 35 years. In addition, as the Third Industrial Revolution Internet of Things 
infrastructure continues to evolve and become increasingly interoperational, additional 
exponential curves will emerge, dramatically increasing aggregate efficiency and productivity, 
while dramatically reducing ecological footprint and accompanying external costs, making 
domestically produced solar and wind even more cost effective and attractive. For all of the 
above reasons, it is possible that Luxembourg will find it cost-effective to increase the domestic 
production of renewable energy beyond the 50% minimum benchmark set out in our energy 
modelling scenarios to 70% or more. 

 

Figure 4: Installed Renewable Energy Capacity to Achieve 70% Electricity Self-Generation for 
the AEE Demand Scenario 

 

 

                                                        
37 See: http://www.nwclimate.org/news/solar-panel-efficiency-from-solarcity/ 
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