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C2 Role and history of marine 
renewable energy



▪ Current situation

▪ The role of marine energy

▪ The history of marine energy

Agenda



The carbon imperative

Source: https://climate.nasa.gov/evidence/

https://climate.nasa.gov/evidence/


Humankind making the difference

Source: https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_SPM_FINAL.pdf

https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_SPM_FINAL.pdf


▪ Global mean surface temperatures from Berkeley Earth (black dots) and modelled influence of all combined natural (blue line) and human (red line) radiative 
forcings with their respective uncertainties (shaded areas) for the period from 1850 to 2017. The combination of all natural and human forcings (grey line) is also 
shown. See methods at the end of the article for details. Chart by Carbon Brief using Highcharts.

Humankind making the difference

Source: https://www.carbonbrief.org/analysis-why-scientists-think-100-of-global-warming-is-due-to-humans

http://berkeleyearth.org/data/
https://www.highcharts.com/
https://www.carbonbrief.org/analysis-why-scientists-think-100-of-global-warming-is-due-to-humans


Sources of new carbon

Source: https://ourworldindata.org/grapher/co2-emissions-by-fuel-line?time=earliest..2018

https://ourworldindata.org/grapher/co2-emissions-by-fuel-line?time=earliest..2018


Progress over the last 20 years… 

https://www.irena.org/publications/2019/Apr/Global-energy-transformation-A-roadmap-to-2050-2019Edition

https://www.irena.org/publications/2019/Apr/Global-energy-transformation-A-roadmap-to-2050-2019Edition


▪ United Nations Framework Convention on Climate Change

COP 21 – a global mandate for change



▪ Paris Agreement commits signatories to limiting global temperature 
increases to 2 °C  above pre-industrial levels

▪ Emissions need to fall to 9.7Gt by 2050

▪ Share of renewable energy in the energy sector would increase from 
25% in 2015 to 85% in 2050

▪ Additional 11.6 million direct and indirect jobs in the energy sector 

Current situation

Source: Dolf Gielen, Francisco Boshell, Deger Saygin, Morgan D. Bazilian, Nicholas Wagner, Ricardo Gorini, The role of renewable energy in the global energy transformation, Energy Strategy Reviews, Volume 24, 2019, Pages 38-50, 
ISSN 2211-467X, https://doi.org/10.1016/j.esr.2019.01.006. (http://www.sciencedirect.com/science/article/pii/S2211467X19300082) 

https://doi.org/10.1016/j.esr.2019.01.006
http://www.sciencedirect.com/science/article/pii/S2211467X19300082


▪ Countries who have not ratified the 2015 Paris climate 
agreement into national law

▪ Together account for approx. 4% of global greenhouse gas 
emissions

▪ Iran (1.66%), Turkey (1.04%),Iraq (0.48%), Eritrea (0.01%), 
Libya (0.14%), South Sudan (0.24% with Sudan) and Yemen 
(0.07%).

▪ USA (13%)

Current political climate

Source: https://edgar.jrc.ec.europa.eu/overview.php?v=booklet2019, https://www.climatechangenews.com/2020/08/13/countries-yet-ratify-paris-
agreement/#:~:text=Iran%20(1.66%25)%2C%20Turkey%20(,)%20and%20Yemen%20(0.07%25) , https://www.bbc.co.uk/news/science-environment-54797743

https://edgar.jrc.ec.europa.eu/overview.php?v=booklet2019
https://www.climatechangenews.com/2020/08/13/countries-yet-ratify-paris-agreement/:~:text=Iran%20(1.66%25)%2C%20Turkey%20(,)%20and%20Yemen%20(0.07%25)
https://www.bbc.co.uk/news/science-environment-54797743


Current transition readiness 

http://www3.weforum.org/docs/WEF_Fostering_Effective_Energy_Transition_2019.pdf

http://www3.weforum.org/docs/WEF_Fostering_Effective_Energy_Transition_2019.pdf


Scenarios to meet these targets

Source: IEA World Energy Outlook, 2019 https://webstore.iea.org/world-energy-outlook-2019

https://webstore.iea.org/world-energy-outlook-2019


Source: Breakdown of renewables use in total final energy consumption terms, REmap 2050. 
https://reader.elsevier.com/reader/sd/pii/S2211467X19300082?token=1179BFF5055051183DD7431EEE5D929125D0C635FB25D0C0F3072F0572EE465961738F11DB9331855343B9F414CBBB35

https://reader.elsevier.com/reader/sd/pii/S2211467X19300082?token=1179BFF5055051183DD7431EEE5D929125D0C635FB25D0C0F3072F0572EE465961738F11DB9331855343B9F414CBBB35


▪ Change in energy sources since 1999

Source: https://www.worldenergydata.org/world-energy-consumption/, https://www.worldenergydata.org/world/

https://www.worldenergydata.org/world-energy-consumption/
https://www.worldenergydata.org/world/


▪ Source of carbon free energy

▪ The energy resources are plentiful

▪ Its output patterns are different to other forms of 
renewables

▪ The distribution of resources also differ from other 
forms of renewables

▪ There can be important spin-off community and 
business opportunities for coastal and island areas 

▪ There can be wider marine technology spin-out 
benefits

▪ Can be part of innovative marine conservation and 
planning strategies 

Where is the role for marine energy in all of this?



History of marine energy



▪ Tapchan, Norway

1980s- early beginnings

Source: Mehlum E. (1986) TAPCHAN. In: Evans D.V., de Falcão A.F.O. (eds) Hydrodynamics of Ocean Wave-Energy Utilization. International Union of Theoretical and Applied Mechanics. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-
82666-5_3



1990’s- laying the foundations

Osprey wave energy device



2000’s decade of preparation



2010’s – decade of testing and progress



2010’s – decade of testing and progress



2020’s and beyond – decade of delivery and 
commercialisation?



Where are we now?

Source: https://www.oceanenergy-europe.eu/wp-content/uploads/2019/04/Ocean-Energy-Europe-Key-trends-and-statistics-2018_web.pdf

https://www.oceanenergy-europe.eu/wp-content/uploads/2019/04/Ocean-Energy-Europe-Key-trends-and-statistics-2018_web.pdf


Where are we now?



▪ Climate change is happening now

▪ There have been ambitious commitments made by many countries

▪ Marine energy will not be THE solution but it will be part of the solution

▪ The previous decades of marine energy have been challenging, but significant progress has 
been made

▪ There are exciting things to come

Conclusions


