Environmental - Economic Predictions:
Risk, Uncertainty and Decision-Making
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What Has This Taught Me?

“Prediction is hard, especially about
the future”

Niels Bohr (or maybe Yogi Berra)
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. Cost-Benefit Analysis for AGW
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. Global Climate Models

page 5



L2 Simulation Model Validation

e Are the internal rules verifiable predictive rules (physical
laws)?

« What is the accuracy of the model in the field?
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. Example: Four GCM Grid Cells
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L2 Simulation Model Validation

e Are the internal rules verified physical laws?

« What is the accuracy of the model in the field?
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S9N Estimates of Climate Sensitivity

Estimates of climate sensitivity have been remarkably stable for
many decades

e 1896 (Arrhenius): ~30C

e 1931 (Hulbert): ~40C

e 1979 (NAS): 39C (1.59C - 4.5°(C)
e 1990 (IPCC FAR): 1.50C - 4.5°C

e 1995 (IPCC SAR): 1.50C - 4.59C

e 2001 (IPCC TAR): 1.50C - 4.59C

e 2007 (IPCC 4AR): 39C (1.59C - 4.5°C)
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. Cost-Benefit Analysis for AGW
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£2% Economic of AGW: What Does the IPCC Say?

Suppose our GCMs are exactly correct

e 4AR WG1 SPM Table 3: Global mean warming over a century

- Growth scenario B1: 1.89C
- Growth scenario A1B: 2.89C
- Growth scenario A2: 3.49C

« 4AR WG2 SPM page 17: Global mean losses are projected to be
1 - 5% of GDP for 4°C of warming

- In a world that is at least 5X as wealthy as 2008
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Example Results of E-E Modeling: DICE

Total present value of AGW costs are $22.6 trillion

- About 1% of PV of global consumption over the next several
centuries

« We should just let about $17 trillion (75%) of these damages
happen because it would cost more to avoid them than the
damages themselves

e We should avoid the remaining $5 - 6 trillion of damages by
implementing a global carbon tax

- This tax will “cost” about $2 trillion
- Creates a net benefit of $3.4 trillion
- Net benefit is 0.17% of PV of global consumption

e This is the best case - what are the odds that the actual deals
that would have to made to implement this plus inefficiencies
in implementation would exceed 0.2% of PV of consumption?
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S Economic of AGW: What Does the IPCC Say?

Suppose we consider model variation in our GCMs

e 4AR WG1 SPM Table 3: Global mean warming over a century

- Growth scenario B1: 1.8°C (1.1°C - 2.99C)
- Growth scenario A1B: 2.89C (1.7°C - 4.4°C)
- Growth scenario A2: 3.4%C (2.09C - 5.49C)

« 4AR WG2 SPM page 17: Global mean losses are projected to be
1 - 5% of GDP for 4°C of warming

- In a world that is at least 5X as wealthy as 2008

. B

 DICE model leads to almost identical results
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How Much Would You Pay?

No Policy 550 ppm by 2100

Source: MIT Joint Program on the Science and Policy of Global Change
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. Cost-Benefit Analysis for AGW

Weitzman’s Focus Areas




L2 Weitzman’s Key Assertions

 We should use a different utility / discounting function

e The distribution of possible climate sensitivities is fat-tailed
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Weitzman’s Assertion: Climate Sensitivity

 He posits:
- “S17: “climate sensitivity narrowly defined”; and,

- “S2”: “a more abstract generalized climate-sensitivity-like scaling
parameter that includes heat-induced GHG-release feedbacks on the
forcing from...weakening of carbon sinks, increased respiration of soil
microbes, climate-stressed forests, and so forth”

e He estimates a PDF for each:
- 5% chance that S1 > 79C
- 5% chance that S2 > 11.5%C, and a 1% chance that S2 > 22.6°C

« Has he demonstrated this?
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Weitzman’s Characterization of Estimated S2

“back-of-envelope” (page 2)

“extraordinarily crude approximation” (page 2)
“pallpark” (page 2)

“extremely crude ballpark numerical estimates” (page 5)
“simplistic” (page 5)

“naively assume” (page 6)

“simplistically aggregated” (page 6)

“very approximately” (page 7)

“some very rough idea” (page 7)

“simplistic exercise” (page 8)

“wildly-uncertain unbelievably crude ballpark estimates” ( page 8)
“crude ballpark numbers” (page 9)

“overly simplistic story” (page 9)
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L2 Consider Three Predictions

1. “If | drop this pen, it will fall”

2. “If | flip this coin, there is a 50% chance of heads, and a
50% chance of tails”

3. “There will be a military coup in Pakistan in 2008”
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@ IPCC: PDF of Temperature Changes
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What Should We Do?

e Improve our prediction capabilities
- Validation studies
- Large-scale software project management techniques
- Greater emphasis on data improvements vs. modeling

 Focus on the non-quantifiable, but non-trivial, possibility of a
disaster

e That is, assume the scenario horribly underestimated impacts
of AGW, and work backwards to what we would want in that

situation

(Obviously) no-regrets mitigation and adaptation

Long lead-time research on mitigation and adaptation technologies
Geo-engineering

Adaptation
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2% Example: Histogram and PDF

.Fﬂ_j [J'E | 15]
0.2

0.05

1 2 24 5 6 7 8 9101112131415

page 23



