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Lüthi, Solar Energy, 2010
• Conjoint analysis (a survey method) 
• Once a threshold of profitability reached, 

investments insensitive to additional profits
• Investments sensitive to small changes in 

the likelihood of loss, with a low threshold
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- investors in biomass gassification worry about technological and resource uncertainty

Leary & Esteban, Intl. Journ. of Marine & Coastal Law, 2009
- investors in wave and tidal power projects worry about citing regulations
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This we can do something about

This was the Arab Spring

This is not something we know how to 
solve, but perhaps we don’t need to



Komendantova et al., Renewable & Sustainable Energy Reviews, 2011
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Schmidt, Nature Climate Change, 2014



Effects

Feed-in tariffs Market access
Power prices Sunset

Uncertainties Driving forces

1. Political decisions; 2. Economic growth; 3. Fossil fuel prices; 4. Power market prices; 
5. Technological change; 6. Supply of fossil fuel power; 7. Supply of low carbon power

Cap and trade Fuel costs
Power prices

Level of cap
Price of cap
Fuel costs
Power prices

1, 2, 3, 4, 5, 6, 7

1

Instrument

Carbon taxes
Fuel costs
Power prices

Level of tax
Fuel costs
Power prices

1, 3, 4, 5, 7

Renewable 
quotas

Market access
Level of quota
Level of supply
Power prices

1, 4, 5, 7

Investment 
subsidies

Fixed costs Power prices
Sunset 1, 4



Yang et al., 2008; Fuss et al., 2009; Oda and Akimoto, 2011
- uncertainty in future market conditions reduces investment into low carbon technology

Blyth et al., 2007; Reinelt and Keith, 2007
- need to set expected permit price higher increases cost by 16 - 50%

Jacoby and Ellerman, 2004; Philibert, 2009; Wood and Jotzo, 2011; 
Burtraw et al. 2010; Szolgayova et al., 2008; Murray et al., 2009
- studies suggesting value of a price floor or cap

Modeling policies’ effects



Fan et al., Energy Economics, 2012

No cap

Certain cap

Auctioned

Grandfathered



Hoffmann, 2007; Butler and Neuhoff, 2008; 
Mitchell et al., 2006; Fouquet and Johansson, 2008
- Instruments with lower uncertainties yield greater investment at less cost

Lüthi and Wüstenhagen, 2012; Bürer and Wüstenhagen, 2009; Held et al., 2006
- Investors prefer (and shop for) instruments that reduce uncertainty

Johnstone et al., 2010
- Negative correlation between instrument certainty and technology maturity

Del Rio and Gual, 2007; Sáenz de Miera et al., 2008; Barradale, 2010
- Sunset uncertainty leads to overheated markets and higher costs

Empirical research on policies effects



When you swing that ax, Tony, you are like lightning.
You never hit the same spot twice.”

- my witty father in law, one day splitting wood together

“



CHF 4’000 per month
($25 per hour; $50,000 per year)



Source: Patt et al., Science, 2007



Five years of fieldwork later

Patt et al., PNAS, 2005



Scandinavian carbon taxes

“It has been scientifically proven that these have been effective at reducing emissions”

The Guardian: Anecdotal evidence suggesting up to a 20% reduction in 
emissions.

Bruvoll & Larsen, Energy Policy, 2004: Single country study (Norway) fitting 
time series data to a GCE model. Less than 2% reduction in emissions 
accountable to the tax.

Lin & Li, Energy Policy, 2011: Difference in difference estimation. Only one 
country (Finland) showed a significant (p < 0.10) reduction, of 1.69%. 
Sweden and Denmark showed insignificant reductions. Norway showed 
insignificant increase.

- A colleague at an IPCC outreach event earlier this week



• Perceived investment risks are another source of 
uncertainty with respect to technology costs.

• We should not believe that a carbon price of $X per ton is 
what is needed to stimulate investments with a marginal 
abatement cost of $X per ton.

• The most efficient climate policy may in fact not be a 
carbon price at all. It may even be a lot of the stuff we are 
already doing.

• The idea that we decide on a climate policy target, and 
then implement policies to achieve that target, simply 
does not match the imprecision of our instruments.


