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Primary energy consumption and total global 

emissions are increasing 

http://www.ogj.com/articles/2017/01/bp-energy-outlook-global-energy-demand-to-grow-30-to-2035.html


  



  

Present-day warming 
Regional warming in the decade 2006–2015 relative to 1850–1900 



Number of world natural catastrophes 

1980-2017  

 





1.5°C in the Paris Agreement  

•  Paris Agreement included the aim to hold 

the increase in the global temperature to 

well below 2 °C  and to pursue efforts to 

limit the temperature increase to 1.5 °C 

above preindustrial levels.  

• New science outlines how the risks and 

impacts of climate change increase 

between 1.5°C and 2°C .  



+2° 

+4° 

PROBLEMATIC 
• 1 - 2 billion additional people with water stress 

• Impacts on cereal productivity  

• Increased coastal flooding and storms 

• Greater depth of seasonal permafrost thaw 

DISASTROUS 
• Up to 3.2 billion additional people with water 

stress 

• Risk of major extinctions around the globe 

• Substantial global impact on major crops 

• Long-term prospect of sea level rise 

• There is no certainty that adaptation to a 4 C 

world is possible 

 What is the difference between  

a 2°C world and a 4°C world?  
 

 



+2° 

+4° 

 What is the difference between  

a 2°C world and a 4°C world?  
 

Reply in just 2 words 

 

“Human civilisation”. 
 

Prof. Hans Joachim Schellnhuber 



PARIS AGREEMENT RUSSIAN ROULETTE 

Probability to 

survive 

 5/6  or  83 % 

The Paris agreement emisionns path has a 
50% chance of  exceeding 4ºC  

 
(probability to “survive” 50%) 



Projections Europe (RCP4.5) 

2081-2100 versus 1986-2005 

Temperature (oC)                      Precipitation (%) 

winter          summer                 winter half      summer half       













The Mediterranean is regarded as a 

climate change hot spot  

2 main reasons 

• stronger warming of the regional land-based 

hot extremes compared to the mean global 

temperature warming  

• substantial decreases in mean precipitation 

with associated substantial increases in dry 

spells.  

 



The Mediterranean is regarded as a 

climate change hot spot  

  Warming of  

1.5°C  or less 

Warming of  

1.5°C -2°C 

Warming of  

2°C - 3°C 

dry-spells Increase (about 7%) 

in dry-spells  

  

High confidence of 

further increases 

(11%) in dry spells  

  

Substantial 

reductions in 

precipitation very 

likely  

  

runoff Reduction in runoff of 

about 9% (likely 

range: 4.5–15.5%)  

  

High confidence of 

further reductions 

(about 17%) in 

runoff (likely range 

8–28%)  

  

Substantial 

reductions runoff 

very likely  

  

water deficit Risk of water deficit  

  
Higher risks for 

water deficit 

Very high risks for 

water deficit 











How Close Are We to 1.5°C? 

If the current warming rate continues, the world would 

reach human-induced global warming of 1.5°C around 

2040 



The view to 2050 and beyond 

Source: UNEP 



For limiting global warming to below... 

1,5°C  

• global net anthropogenic CO2 emissions must 

decline by about  45% (40-60%) from 2010 

levels by 2030,  

• reaching net zero by 2050 (2045–2055)  

2°C 

• CO2 emissions should decline by about         

20% (10-30%) by 2030  and    

• reach net zero around 2075 (2065–2080)  



All pathways that limit global warming 

to 1.5°C... 

• project the use of carbon dioxide removal on the 

order of 100–1000 GtCO2 over the 21st century. 

• require rapid and far-reaching transitions in 

energy, land, urban and infrastructure and 

industrial systems.  

• These systems transitions are unprecedented in 

terms of scale and imply deep emissions 

reductions in all sectors, a wide portfolio of 

mitigation options and a significant upscaling of 

investments in those options 

 



 



The active removal of GHGs from the atmosphere 

„Negative emissions“, could be achieved using a 

variety of techniques. The most promising include: 

• Enhancing natural land sinks. Increasing tree 

cover and improving forest management, 

increasing the amount of carbon stored in soil, 

restoring peatlands . 

• Transferring CO2 to geological storage. CO2 can 

be taken from the atmosphere, directly or via 

plants, and pumped into underground storage in 

geological formations.   

 



Bioenergy with carbon capture and 

sequestration (BECCS) power plant 





Strengthening the Global Response in the Context of 

Sustainable Development and Efforts to Eradicate Poverty 

 

• Mitigation options consistent with 1.5°C pathways are 

associated with multiple synergies and trade-offs across the 

Sustainable Development Goals (SDGs).  

• The total number of possible synergies exceeds the number 

of trade-offs. 

• Sustainable development supports, and often enables, the 

fundamental societal strengthening the capacities for climate 

action of national authorities, civil society, the private sector, 

indigenous peoples and local communities  

• International cooperation can provide an enabling 

environment for this to be achieved and is a critical enabler for 

developing countries and vulnerable regions. 

 



How we can limit global warming to 1.5°C 
The most important things to do in the next 5 to 10 years  



 There are many factors that affect the feasibility 

of different adaptation and mitigation options   

 



IEA, 2015 

How to invest in mitigation  



EU Energy Efficiency strategy 

• 2015, the Energy Union strategy set five objectives including 
‘putting energy efficiency first’ in order to lower the demand for 
energy. 

• 2016, the European Commission put forward the Clean Energy for 
All Europeans proposals (binding target of 30% improvement in EU 
energy efficiency)  

• April 2018, the European Parliament adopted new parts of the 
package, specifically “energy performance of buildings”, “renewable 
energy” and “energy efficiency”.  

• July 2018 the revised Energy Performance of Buildings Directive 
came into force (huge potential for energy efficiency gains in the EU 
building sector, includes measures that advance the rate of building 
renovation and enhance the energy performances of new buildings, 
investing in smart technology) 



Energy 
efficiency: 
tackling energy 
loss is essential 

 
Innovative 

solutions must 
fundamentally 

change the way we 
produce, store, 

transport and use 
energy 



Adaptation + Mitigation Synergies 



 If we are serious about “saving the 
planet”, then this will require a 

fundamental rethinking in economy model 

• Reduction of resource consumption 

• Management that emphasize 

optimization, not maximization 

• Behavioural changes 


