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2015 – 400 ppm 

60!

What is 400 ppm?



4 Million years ago sealevel + 25 M 







IPCC 2013 

Local heating in ºC
per +1ºC global  average temperature





Mourning the Holocene
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Hot days: Increasing absenteeism

Hot days: Decreasing output

Weaving, steel, diamond polishing…



Stiglitz:
AI take-over: GDP grows, Wages Const. PROFIT
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Stable Wages. Rising returns to C, Techn, Land
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End of scarcity
The 1% richer
MassUnEmp, UBI
”Land”





Challenge 1 Surplus or scarcity? Role of Land

A   Millions of taxidrivers & physicians replaced
massive joblessness in spite of GDP growth. 

B   Worse off! Lost honeybees, fish & ecosystem services

𝑄 = 𝑓(𝐾,𝐻 +𝑀, 𝐿)



Steffen et al. The trajectory of the Anthropocene: The Great Acceleration (Anthropocene Review) 16 January 2015. Design: Globaia 



Steffen et al. The trajectory of the Anthropocene: The Great Acceleration (Anthropocene Review) 16 January 2015. Design: Globaia 

Also GDP,
CO2, CH4, 
Population

Water
Dams
Urbanis.
Fertilizer
Fishing..



dfsdf

Planetary Boundaries 2.0
Steffen et al. (2015)



dfsdf

Planetary Boundaries 2.0           = LAND
Steffen et al. (2015)

Climate
Ocean Acidific.
Biodiversity
Chemicals
O3, N, P,
Aerosols



#Planetary Boundaries#  =   LAND

Policies for Planetary boundaries
Depend on the issue. 
For biodiversity property rights,
For Climate change: 
*  An abatement Plan 
*  A price on C



Challenge 2: Is Pcarbon important ?

•Heterogeneity

•Links to other sectors

•Effects on technology

•Leakage and border tax issues

• Is economics failing to be relevant?



Source: State and Trends of Carbon Pricing, May 2014, World Bank

Taxes and Emission Trading





Oil prices,    and Various Climate policies



Tough climate policies…?



CO2 prices



CO2 prices



CO2 prices SWEDISH CARBON TAX



CO2 per GDP indices
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District heating 1970-2006
2007 54 TWh (+ 32 % > 1990) &  Bio 24 70 % 
50 % of total heat. 76 % of flats. 

Biomass,
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Burden sharing and Fairness



FAIRNESS

Different burden allocations

Current GF Per Capita

USA  5600 2800 800

INDIA  2400 1200 3200

Total  8000     4000 4000



CO2 emissions per capita (as C)
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Copenhagen Failed...



Paris: Succé



Paris: Succé   … or not?



Do Markets Trump Politics? 
Evidence from Fossil Market Reactions

Samson Mukanjari and Thomas Sterner

University of Gothenburg

February 2016



Visual analysis not enough



Methodology How judge `success' of Paris?

1. Event Study Methodology
• Efficient Market Hypothesis

• Unexpected new information  abnormal returns.

• Natural experiment.

2. Impulse Indicator Saturation (IIS)



Methodology
Estimating Abnormal Returns

Market Model

𝑟𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝑟𝑚𝑡 + 𝜖𝑖𝑡 (1)
𝐸[𝜖𝑖𝑡] = 0 𝑎𝑛𝑑 𝑉𝑎𝑟[𝜖𝑖𝑡] = 𝜎𝜖𝑖

2

𝐴𝑅𝑖𝑡 = 𝑟𝑖𝑡 − (  𝛼𝑖 +  𝛽𝑖𝑟𝑚𝑡)

• In the absence of unexpected news, the expected value of the 
abnormal returns 𝜖𝑖𝑡 is zero.

Figure 1: The Event Study Time line



Response to Paris using 

Exchange Traded Funds

   Natural   Alternative 

 Coal Oil Gas Solar Wind Energy Nuclear 

CAR0,1 -0.0189 -0.0151** -0.0278 0.0702** 0.0040 0.0167 0.0038 

tCAR -0.7671 -2.3424 -1.2155 2.0016 0.2220 1.1537 0.2381 

        
CAR0,2 -0.0036 -0.0128 -0.0446 0.1281** 0.0216 0.0423* 0.0116 

tCAR -0.0987 -1.3263 -1.3001 2.4367 0.8021 1.9540 0.4816 

        
CAR-1,0 -0.0308 -0.0051 -0.0355 0.0380 -0.0029 0.0090 -0.0051 

tCAR -1.2531 -0.7948 -1.5513 1.0835 -0.1605 0.6243 -0.3194 

        
CAR-2,0 -0.0422 -0.0075 -0.0319 0.0369 -0.0117 -0.0005 -0.0130 

tCAR -1.1437 -0.7773 -0.9305 0.7019 -0.4330 -0.0217 -0.5434 

        
CAR-1,1 -0.0349 -0.0125 -0.0381 0.0638 -0.0068 0.0166 0.0040 

tCAR -0.9454 -1.2914 -1.1118 1.2134 -0.2513 0.7674 0.1658 

        
CAR-2,2 -0.0310 -0.0126 -0.0514 0.1207 0.0021 0.0328 0.0038 

tCAR -0.5046 -0.7822 -0.8987 1.3772 0.0461 0.9086 0.0949 

        
CAR0,5 0.0267 -0.0202 -0.0485 0.1995 0.0345 0.0714* 0.0180 

tCAR 0.3622 -1.0441 -0.7071 1.8975 0.6400 1.6473 0.3760 

        
CAR-5,5 -0.0399 -0.0202 -0.0722 0.1912 0.0163 0.0582 0.0237 

tCAR -0.2946 -0.5685 -0.5743 0.9917 0.1649 0.7327 0.2693 

        
CAR-10,5 -0.0533 -0.0061 -0.1002 0.2590 0.0314 0.0739 0.0173 

tCAR -0.2708 -0.1186 -0.5475 0.9236 0.2189 0.6397 0.1350 

N 1 4 3 2 1 7 1 

 



Coal Oil Solar En eff

CAR0,1 -0.0189 -0.0151** 0.0702** 0.0167

CAR0,2 -0.0036 -0.0128 0.1281** 0.0423*

CAR-1,0 -0.0308 -0.0051 0.0380 0.0090

CAR-2,0 -0.0422 -0.0075 0.0369 -0.0005

CAR-1,1 -0.0349 -0.0125 0.0638 0.0166

CAR-2,2 -0.0310 -0.0126 0.1207 0.0328

CAR0,5 0.0267 -0.0202 0.1995 0.0714*

CAR-5,5 -0.0399 -0.0202 0.1912 0.0582

CAR-10,5 -0.0533 -0.0061 0.2590 0.0739

Skip Gas, Wind, Nuclear…



IIS Results

Six additional dates identified by 
IIS:

1. 4 March 2015

2. 05 March 2015

3. 20 May 2015

4. 19 June 2015

5. 16 December 2015

6. 22 December 2015

All associated with significant
events in fossil and renewable
markets.

Impulse indicator saturation detected climate-related 
political and market events between January 2015 and 
2017
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PARIS
•Limited market response 

•Contrast media huge `success'.

Two key words:

1.Surprising

2.Strong



Conclusion
•No significant effects for coal.

•Unexpected ?



Conclusion
•Little effect of Paris

•What about Trump?

•Again: little effect.  

•Some + renewables, but small



Conclusion
•No significant effects for coal.

•Unexpected ?

•What about Trump?

•Again: little effect.  

•Some + renewables, but small
•No Copenhagen fairness.   No Price.   No Paris





Accumulated global capacity
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RENEWABLE ENERGY
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Wind - Onshore

Wind - Offshore

Solar PV - Crystalline
Silicon

Solar PV - Think film

Narutal Gas CCGT

Coal Fired Plant



RENEWABLE ENERGY
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Finow Tower I&II, Germany



10 000 roofs?

Thomas Sterner Chaire Développement durable -
Environnement, énergie et société



Indias largest solar farm Kamuthi



Solar bids now
within range of Coal
fired in India.



Possibility demonstrated
But long way to go



Green finance

•Gothenburg 100 M$

•France 10 B€



Green finance

•Gothenburg 100 M$

•France 10 B€

•Actually renewable investments in trillions

•Green bonds not cheaper than others.

•Desinvestment movement has little
immediate effect.



Is Technology & Finance enough?

• Technical progress in fossil too

• Timing of policy… Weakening Fossil lobby

• (echo Dixit: no perfect route):

• Support renewables, green finance, non-gov agents, 

• In the end get a price when fossils are already ½ dead



THANK you and welcome…





Summary
• Land alias PB key to conciliating growth, distrib
•Burden sharing did not work
•Cap and trade will not work
•Taxes do not work (outside sweden)
• International agreements do not work
•Fossil interests have captured goverment
•We do not believe in technology policy?
•Green Finance does not work
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2 simultanious crises:  a Coincidence? 



2 simultaneous crises:  a Coincidence? 





5 KANSKE SKIPPA International climate
negotiations
• Efficiency (=Price)

• Sovereignity

• Fairness

• Weitzman Price argument

• Nordhaus club arguments

• Technology .. Changing foces of lobbyism



“We, economics students of the 
world, declare ourselves to be 
generally dissatisfied with the 

teaching that we receive… We wish 
to escape from imaginary worlds!”

Challenges to economics both in teaching RESEARCH and Policy





Prices do work if given a chance!
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Transport Fuel Use in OECD
Gtons fuel (and ~C*(12/14))

Real

UK 

prices

US 

prices

Fuel 

use 1,13 0,72 1,47

-36% +30%



PRICE ON CARBON EMISSIONS ETS  or Tax

•Anyone builds a metro  would be rewarded

•Or a clean factory

• Solar cells, hydroplants, windpower

•Or planted a forest

•REQUIRES ”Fair” allocation of permits



The allocation between US and India

GF
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The right to emit valuable
20 Gtons CO2 à 50 $/t = 1000 B$

Grand 
father

Per 
capita 

INDIA 4% 16%

USA 16% 4%


