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CO, sources = CO, sinks > 2050

Negative CO, emissions >2050 ???

Fossil fuels now >80% of global energy

Coal (power) & oil (traffic) = 80% of CO,,
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* Fossil fuels of energy Today >80%; 22% by 2100

~ http://www.shell.com/global/future-
energy/scenarios/new-lens-scenarios.html

NEW LENS

SCENARIOS

EXPLORING HOW ECONOMIC, POUMICAL AND SOCIAL
FORCES MIGHT SHAPE THE GLOBAL ENERGY SYSTEM
AND ENVIRONMENT OVER THE 21ST CENTURY.
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= Technologies - ep energy conversion, supply and end-use
technologies,

= Institutions - ep socdal rule systems relating to paolicy,
planning, risk, investment

= Business strategies - eg. different business models, such as
energy utility or energy service company (E5Co) models.

= User proctices - eg social pracices relating to heating,
cooking, cleaning and appliance use

= Ecosystems - e impacts on local air gquality, noise and land

use, and global carbon emissions. r |
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Figure 5 Weighted average annual renewable investment costs, historical and projected
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Note: kW = kilowatt. Average unit investment costs are based on gross additions, which include capadty refurbishments that are typiclly
lower cost than new Gpadty. Costs vary over time due to technology changes as well 25 where deployment ooours in a given year.

Figure 1.3 » Capacity addition in OECD Europe by technology, 1960-2014 (SOUI’CEZ | EA’2015)
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1/2 of all people live in cities (70% by 2040)
2 /3 of energy consumed in cities (80% by 2040)

Final energy use: thermal energy 50% (heat);
electricity 20-30%; transport 25-30%

Urban energy solutions: on-site energy == i i
generation, urban renewables, waste utilization, e
prosumers, etc.
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Case: atypical Finnish household, PV(year)=Demand(year)

Hours when solar doesn’t meet demand (black):

PV no battery PV + 1 Tesla battery PV + 2 Tesla batteries
January

Janua

July Jul;
74% 76%

Self-use of PV (yearly output =100% of demand)
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Built environment & smart 2
infrastructures & system
integration for ’new energy’

Renewable energy resources

Smart transmission
and distribution
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Electrification of transport

International Energy Agency (2014), Energy Technology
Perspectives 2014, OECD/IEA, Paris
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PRIMARY CONVENTIONAL BALANCE ADVANCED FINAL DEMAND
ENERGY CONVERSION NQDES CONVERSION ENERGY
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Fig. 4. Schematic of the energy system configuration in Helsinki (Finland). Dashed line
boxes are energy system components for the wind power scheme with surplus

electricity-to-thern ppy [ynd et al. / Journal of Cleaner Production 103 (2015) 437445
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« Self-use limit (SUL) of VRE typically around 20-30% of yearly demand
* Going beyond SUL increases VRE share of demand, but saturates if SUL>3

Helsinki & Wind Delhi & PV -~
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Huge efforts required in clean energy to limit the
global temperature rise to 1.5 °C;

New energy technologies will play a key role in the
upcoming energy transition

Built environment, systems, and integration are
key areas for sustainable energy

Electricity may need to be employed in other final
energy sectors (through advanced conversion P2X)
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