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Scientific evidence and background 
information about climate change



Production, heating, traveling etc. require energy. 

Energy can be produced in two ways: 
a) Non-renewable energy: fuel, coal, oil  release of 

greenhouse gases.
b) Renewable energy: wind, water, solar  carbon-

free.

Greenhouse gases accumulate in the atmosphere.
The natural depreciation rate is very small. For most 
greenhouse gases it takes more than 100 years to 
disappear. 



The concentration in the atmosphere causes a 
global temperature increase. 

This causes 

a) a melting of ice-sheets in the Antarctic, 

b) the melting of glaciers all over the world, 

c) the increase of sea levels and flooding,

d) the increase of extreme weather events,

e) the extinction of many species, 

f) ………



Only the concentration matters (i.e. the total 
accumulated greenhouse gases), not individual 
contributions. 

Nobody can be excluded from the benefits of 
mitigation.  Nobody can preclude others from using 
the atmosphere as a damping ground. There is an 
incentive to free-ride.

What is already in the atmosphere cannot be 
removed. Lack of mitigation now is difficult to fix 
later.



The average surface temperature has increased and 
will increase under Business as Usual (BAU). 

There is a 95% probability that greenhouse gas 
concentration causes global warming. 

Concentration in the atmosphere is at a level not seen 
for the last 800,000 years.



GHG emissions growth between 2000 and 2010 has 
been larger than in the previous three decades.



Regional patterns are shifting along with changes of 
the world economy.

• High income countries have the highest absolute emissions
but also per-capita emissions.

• USA and China are the largest emitters in absolute terms.

• USA is the largest per-capita emitter.

Per-capita emissions have gone along with income.



KAYA Identity: The drivers of greenhouse emissions
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Possible implications of the Kaya identity for limiting 
greenhouse gas emissions …

Even with moderate population growth, peaking by 2070, 
and moderate economic growth, energy intensity of GDP 

and carbon intensity of energy need to drop radically.

We need to follow a green growth strategy! Stabilising the 
climate with continued economic growth will require 

unprecedented technological change.



The governance of climate change

… which failed



UNFCCC: 1992

2 degrees Celsius 



• 38 countries accepted emission ceilings

• 5.2% emission reduction by 2008-2012 (first commitment period)

• without: USA, China, India, …. 

• Canada pulled out 2011; also some countries failed to meet targets

• Makes reference to second commitment period: 2013-2020

Kyoto Protocol: 1997, entry into force 2005



Bali 2008

Cancun 2010



Durban 2011



Doha 2012

Warsaw 2013



Paris 2015



• almost all countries have signed

• voluntary pledges

• no enforcement mechanism

• best scenario: about 3 degrees temperature increase

• without: USA

• many countries will not meet their immediate  targets (2020)

• planning for adaptation 

Paris Accord signed in 2015



There is not much choice in the time path to meet the 
target, given the carbon budget which has been used.



Stabilization of atmospheric GHG concentrations 
requires moving away from business as usual.



Global costs rise with the ambition of the mitigation 

goal but GDP growth may not be strongly affected.



Why do we fail to tackle climate change?



non-excludability of benefits from environmental protection

reduces international competitiveness for exports

signatories’ efforts are undermined by carbon leakage

oil-exporting countries have no interest if we switch to

renewables  green-paradox

Why is there a free-rider incentive?

What does this mean specifically?

switching to renewables is costly in the short-term

our economy has been build on non-renewables



self-enforcing agreements

enforcing participation?

enforcing compliance?

need credible sanctions

Why is it so difficult to address free-riding?

no supranational institution



What makes climate change even more 

difficult to solve?

• lack of visibility of damages

• uncertainty of damages (= benefits of mitigation)

• monetising damages

• cross-country equity, historical emissions



• huge time dimension

• How much do we care about the future?

• What should future generations inherit?

• What are future generations’ preferences?  



How can we move forward?



Wishful Thinking Results

• If mitigation won’t work, switch to adaptation!

• If adaptation won’t work, switch to 

geoengineering! 

Carbon Dioxide Removal

Solar Radiation Management



• precautionary principle: flexibility to react to 
unexpected outcomes

• benefit from learning-by-doing

• double dividend

• reap co-benefits 

Increase the awareness of the advantages of early 
action 



• put a price on carbon: taxes or permits

• permit trading does work if correctly implemented!! 

• Problems with the EU-TS

over-allocation of permits

no policy certainty

negative spillovers from other policy instruments

Clean Development Mechanism (CDM)

Feed-in tariffs

Recall the lessons we can learn and on what most 
economists agree …



• abolish subsidies for brown technologies

• subsidise only basic research in green technologies

• but don’t pick winners: leave this to the market

Recall the lessons we can learn and on what most 
economists agree …



Recall the lessons economists need to learn

There are instances where prices do not work.

• time horizon too long

• distorted property rights

Behavioural change requires appropriate infrastructure. 



Be creative: new approaches for enforcement

• deposit refund system

• border tax adjustments

• link environmental to R&D agreements

• diversity pays



Are we ready to invest? Priorities matter …

Financial Crisis

UK-government pledged £ 850 billion rescue 
package, having a GDP of £ 1,599 billion in 2011 
(53%).

German government pledged £ 420 billion rescue 
package, having a GDP of £ 2,314 billion in 2011 
(18%).



Are we ready to invest? Priorities matter …

• I support environmental protection but not 

with my money!

• I enjoy life today and don’t think about tomorrow!



Recall: consumers are very powerful.
A change in demand will be meet by a change of 

supply.
Bottom-up Approach! 

If top-down approaches do not work, go for 
bottom-up approaches

Empower people: eco-labbeling



Will we succeed?


