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How COP-21 works

• Countries need to submit plans

• NDC: Nationally Defined Contribution

• Most plans are in now, at least 
until 2030

• Acceleration will need to happen 
post 2030

Take a look yourself, these people keep track: 
http://themasites.pbl.nl/climate-ndc-policies-
tool/

As NDC’s of COP-21 materialize, the roadmap takes shape
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http://themasites.pbl.nl/climate-ndc-policies-tool/


All countries are on the same track
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Source: Lux Research 2018, based on UN and PBL data
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Different phases present different options
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High CO2 intensity

Use low hanging fruit like energy efficiency

Source: Lux Research 2018, based on UN and PBL data
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Different phases present different options
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High CO2 intensity

Use low hanging fruit like energy efficiency

Medium CO2 intensity

Mix of energy efficiency and renewable energy

Source: Lux Research 2018, based on UN and PBL data
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Different phases present different options

Per capita GDP ($)
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High CO2 intensity

Use low hanging fruit like energy efficiency

Medium CO2 intensity

Mix of energy efficiency and renewable energy

Low CO2 intensity

Add electrification to the mix

Source: Lux Research 2018, based on UN and PBL data



The roadmap defines a multi-trillion dollar market
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Global average required investment per year

2010 -- 2020 2020 -- 2030

About 3% of global GDP

Varies by country; between 
0.5% and 13% of GDP

Based on the most aggressive 
promised reduction

Still a conservative estimate; the 
most aggressive plans are not 
enough yet
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There is a 
transportation 
issue as well

8 Analysis from Prof David MacKay, 2008, 

Sustainable energy without the hot air



There is a 
transportation 
issue as well

9 Analysis from Prof David MacKay, 2008, 

Sustainable energy without the hot air

Energy export potential

Energy import required



The long-range energy transportation options
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LNG:

• Clean

• Existing infrastructure

• High energy denstity

• Available today

• Still CO2

Electrolyte:

• Upcoming
infrastructure

• New system

• Low energy density

• Electricity only

Hydrogen:

• Expensive
infrastructure

• Versatile

• High energy density

• In development



Hydrogen is the most versatile option, but difficult to deploy
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Startup and Early- Stage Funding versus Patent 
Activity

Startup and early stage funding Annual patents applied for and issued
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Hydrogen is almost competitive for high-utilization vehicles
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Ballard fuel cell bus in Vancouver
Source: Ballard

Proterra electric bus
Source: Proterra
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Market/Strategy Position

Intra-City Bus Powertrain Competitive Matrix

Diesel-hybrid Compresed natural gas Fuel cell Li-ion



CO2 utilization is the other driver for hydrogen
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Only a coordinated approach will build a hydrogen economy
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• Every application of hydrogen on its own merits is too expensive

• When there is a hydrogen commodity market and infrastructure, this picture changes

• All hydrogen applications must mature in the same timeframe

• Coordination (governments) is essential
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