
7.3.2012 1 

Climate change and market based 
mechanisms 

 

Jouni Keronen, PhD, MBA 
The presentation was done as a private person and expert. Expertise gained in many development positions in the 

energy field , mainly in Fortum Oyj, as a docent (=”adjunct professor”)  Lappeenranta University of Technology, as a 

Senior Advisor to Sitra – The Finnish Innovation Fund, as a founding member of the Stormwarning association and as 

a CEO of Here-to-There Consulting Oy. 

Climate Change Catastrophe: "Talk and Art" Event at 

Scandinavia House, New York, 10 June 2014 

 



By continuing living as today, we need more planets. 
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Source for GDP and PG growth estimates: P. Gilding; The Great Disruption; How the climate crisis will  

transform the global economy, Bloomsbury 2011 

Between 1970-2009 gross world production grew 

55 trillion USD (18-73) 

In 1970 the Global Ecological Footprint was 100%. After that 

it has raised 50%.  Ie. In parallel with 55  trillion GDP 

growth, Global Economical Footprint grew  50%.   

If world GDP  continues to grow 3,2%/y (2,5% economy + 0,7% 

population growth),  it will be around 250 trillion in 2050.  

 

If the ratio between the GDP and Ecological Foortprint growth 

remains the same than during last 40 years,  the Global 

Economic Footprint will grow more than another 150% , ie. We 

would need the resources of 3-4 earths.  





All Figures © IPCC 2013 Without more mitigation, global mean surface temperature might  

increase by 3.7° to 4.8°C over the 21st century. 
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International Energy Agency 10 June 2013 

Today world is not on track to meet the target agreed by governments to limit the long term rise in 

the average global temperature to 2 degrees Celsius (°C).  Policies that have been implemented, 

or are now being pursued, suggest that the long-term average temperature increase is more 

likely to be between 3.6 °C and 5.3 °C (compared with pre-industrial levels), with most of the 

increase occurring this century. 

http://www.iea.org/publications/TCEP_web.pdf 

Increased use of fossil fuels has diluted the benefits gained by  

Efficiency improvements and renewables.  
Figure illustrates that the share of low- or no-carbon 

energy sourrces is still small. 





Working Group III contribution to the 
IPCC Fifth Assessment Report 

GHG emissions accelerate despite reduction efforts. Most emission growth is 

CO2 from fossil fuel combustion and industrial processes. 



… and the 2oC carbon budget is exhausted soon.  
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 IEA World Energy Outlook 2013 

Business as Usual carbon emissions GtC/year 
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Solar Economy 
Solar based production with  

high overall system efficiency 
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Transition towards a      

Solar Economy 



In order to avoid catastrohic temperature increase, we must stop the 
increase of green house gas emissions and get them into decreasing trend 
in about 10 years. 
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Efficiency 

Halving emissions from all passenger vehicles 

Halving car mileage (600 million cars,2 billion 2055) 

Use best efficiency practices in all buildings (Replacing all incandescent bulbs = 1/4 wedge) 

Doubling the efficiency of coal-fired power stations (Average efficiency 32% ) 

Decarbonizing of power 

Build 1400 GW of capacity powered by natural gas instead of coal (60% of current fossil fuel 

electric capacity) 

CCS at 800 GW coal electric plants (800 large plants, 3 projects on-going) 

Build 500 1500 MW nuclear plants by 2060 (rate of installation equal to the rate 1975-1990) 

Build  220.000 3 MW wind power plants  

Install 5,000 km2 (=12,5% Switzerland, Fortum estimate, 2GtCO2) 

Decarbonizing of fuel 

Capture CO2 at H2 plants (H2 output from fossil fuels: 400 Mt)  

Capture CO2 at coal-to-synfuels plants (30 million barrels per day) 

Produce H2 by wind power (needs 4 m 1 MWp windmills) 

A bio crops plantation equalling of India (>3 200 000 km2) 

Forests and agricultural soils 

Eliminate tropical deforestation or plant new forests over an area the size of the continental U.S. 

Use conservation tillage on all cropland, leaving the previous year's crop residue on fields 

before and after planting the next crop, to reduce soil erosion and runoff (1600 Mha) 

… via following or similar ways…(indicative examples) 
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Sources: IEA ETP 2008, Princeton University, Carbon Mitigation Initiative, Fortum 



New game: solar economy, gas revolution, storages, market 
models, large investment opportunities  
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Annual clean energy into  

$trillion by 2030 



The investments and money flows define our future and today majority goes fossil 
fuels … 

 IEA Tracking Clean Energy Progress 2013 

J Leggett, M Campanale, Grantham Research Institute on  

Climate Change and the Environment, London School of  

Economics / Unburnable Carbon 2013: Wasted capital and  

stranded assets 

… but if we want 
to have only 2DS, 
we could burn 
only one third of 
the existing fossil 
reserves…. 

Over 1400 1000 MW plants, inv. Cost over 1 trillion 

Money flows 2011 ($billion) 

 

-  New fossil reserves $674 

-  Planned coal plants >$1000 

-  Subsidies $523 

 

-  Clean energy investments $269 

-  Subsidies $88 

Jouni Keronen 

Here-to-There Consulting Oy 



Lappeenranta University of Technology 

Driver Visibility for the future 

1. Fundamental drivers and parameters 

• Electricity demand; cost of capital; exchange rate 

2. Electricity price development 

• CO2, uncertain future in carbon pricing 

• Coal, oil, gas; uncertainty related to climate targets 

3. Energy market dynamics 

• Subsidies by governments, Market designs; 

 

4. Country risk 

• Local taxes (windfall, property taxes etc.) 

 

5. Increased requirements for nuclear; uncertain future 

 

6. Infrastructure not upgraded in sufficiently (transmission) 

 

Underlying drivers for energy 

investments 
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Visibility for future 
(20 years) 

    

   

   

     

     

   

     

     = medium uncertainty = large uncertainty    
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Decarbonisation requires European energy markets integration 

Source: Fortum 

Wave energy 

Wind energy 

Bioenergy 

Solar energy 

Hydro energy 

Transmission  

Needs: 

Natural production areas  

of renewables: 



ETS as the key driver 

Strong innovation policy 

National RES and EE schemes  

National carbon price floors/taxes 

National capacity mechanisms 

We challenge decision makers to develop energy market 
integration and a predictable and strong carbon price 



Lappeenranta University of Technology 

Success stories in emissions trading 

− North America SO2 trading; Full success 

− Sulphur dioxide emissions down faster than 

predicted and at one-fourth of the projected cost 

− The Economist: "the greatest green success story of 

the past decade.“  

 

− EU Emission Trading System (ETS); Potential success 

− Largest operational system with 11,000 installations 

− Technically working as planned and delivering the 

emission reduction target 

− Current oversupply of allowances is a consequence 

from overlapping policies and economic downturn 

− Could be improved for full success for example via 

dynamic allowance supply adjustment mechanism. 
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Lappeenranta University of Technology 

Towards global carbon pricing 
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Carbon price 

 
- Incentive for low-carbon investments 

- Extra cost for high-carbon investments 

- Internalises the external cost 

 

Cap-and-trade 

 
- Technology neutral 

- Flexible and cost-efficient 

- Enables global optimisation  

- Enables technology transfer 

and capability building to developing  

countries 

Global scope 

 
- Climate change a global challenge 

- Global solution and collective will required  

- Competitiveness distortions to be avoided 

The way forward 

 
- Linking of regional trading schemes 

- Economic cooperation organisations  

in a key role 

 



An 

Source: IEA Redrawing the energy-climate map. 2013.  

Current and proposed emission trading schemes 



Investors waking up for carbon risks … 

Jouni Keronen 

Here-to-There Consulting Oy 



Investors waking up for carbon risks … 

Jouni Keronen 

Here-to-There Consulting Oy 



Global energy use by wealth 
Prof. Hans Rosling on IPCC event, Stockholm, 28.9.2013 

Source: http://youtu.be/grZSxoLPqXI 



We must be the change we wish to see in the world (Mahatma Gandhi) 

 

…improve efficiency of 

    energy use… 

 

Choose CO2 free energy …   

 

 

..reduce transportation emissions…   

 

 

… and compensate  

     other emissions… 

 

 

… use renewables… 

 

 

… and think what to eat. 

 

 

…optimize the time of use… 

 

 

..eliminate unnecessary  

   use of energy… 



24 

Market mechanisms should enable and speed up the change 

• Integrate markets; physical and market rules 

 

• Set price for carbon; preferably cap&trade 

 

• Remove subsidies from mature technologies  

 

• Take climate change and carbon risks into account 

 

• Activate consumers for clean solutions and increased flexibility 

 

• Focus  investments into clean solutions and enabling infrastructure 

 

• Do long term decisions 

 



25 

Thank you! 

"It always seems impossible,  

until it's done." Nelson Mandela 


