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An uncertain world
▷ people, businesses, and governments all cope with uncertainty
▷ economic model builders, statisticians and decision theorists
seek to formalize constructive ways to embrace this uncertainty
rather than leave it on the back burner

I will discuss uncertainty in broad terms and feature its implications in
conjunction with climate change
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Uncertainty in decision making
Explore three components to uncertainty:

▷ risk - uncertainty within a model: uncertain outcomes with
known probabilities

▷ ambiguity - uncertainty across models: unknown weights for
alternative possible models

▷ misspecification - uncertainty about models: unknown flaws of
approximating models
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Uncertainty can be risk

75 Red Balls
25 Blue Balls
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Uncertainty can be ambiguity

? Red Balls
? Blue Balls
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Uncertainty can change over time

? Red Balls
? Blue Balls
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Diversifying uncertainty
It depends

▷ With a large population,

◦ are outcomes independent?
◦ are there “aggregate shocks”?

▷ With outcomes over time,

◦ how much do you care about the future relative to today?
◦ how does uncertainty compound over time?
◦ when is the uncertainty resolved?

When uncertainty cannot be diversified, there are market
compensations for the exposure to it.
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Compounding uncertainty
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Dangers of Being
Naive

The Cheat, Georges de La Tour
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Growth rate uncertainty
▷ Macroeconomists speculate about the potential permanence of
secular stagnation

▷ Economic historians debate the future of technological progress
▷ Environmental economists make conjectures about how climate
change could alter growth

▷ Geoscientists explore the possible quantitative consequences of
fossil fuel emissions on climate change

These sources of growth rate uncertainty are (arguably) difficult to
quantify probabilistically with full confidence.
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Climate Sensitivity Uncertainty

Histograms and density for the climate sensitivity parameter across
models. Evidence is from MacDougall-Swart-Knutti (2017).
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Proportional Damage Uncertainty
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Private sector uncertainty

▷ fundamental uncertainty: what is the magnitude of climate
change and over what time horizon?

▷ policy uncertainty: what type of policy making will be put in
place and when?
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Future Responses to Climate Change

Opens additional channels with uncertain consequences

▷ Energy Transition: accelerating the shift away from fossil fuels and towards renewable
energy, as well as making significant gains in energy efficiency

▷ Nature-Based Solutions: increasing sink capacity and enhancing resilience within and
across forestry, agriculture, oceans and food systems, including through biodiversity
conservation, leveraging supply chains and technology

▷ Resilience and Adaptation: advancing global efforts to address and manage the impacts
and uncertainty of climate change, particularly in those communities and nations most
vulnerable
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Navigating uncertainty
Statistical models we use in practice are misspecified, and there is
ambiguity as to which model among multiple ones is the best one

▷ Aim of robust approaches:
▷ use models in sensible ways rather than discard them
▷ use probability and statistics to provide tools for limiting
the type and amount of uncertainty that is entertained

▷ Uncertainty aversion - dislike uncertainty about probabilities
over future events

▷ Outcome - target the uncertainty components with the most
adverse consequences for the decision maker
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Uncertainty tradeoff

Use mathematical models informed by expert judgement and
empirical evidence to:

▷ make best guesses
▷ determine potentially bad outcomes

How much attention do we pay to best guesses versus possible bad
outcomes when making decisions including constructing investment
portfolios?
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Markets and policy
Understanding the impacts of uncertainty

▷ a market compensates investors for being exposed to uncertainty
▷ provide market valuations for the underlying cash flows
intertemporal cash flows of assets - equity prices reflect cash
flows of enterprises in current and future time periods

Designing social policy

▷ a prudent policy acknowledges the limits to our understanding
▷ provide social valuations when policy implications extend over
alternative horizons - societal damages induced by economic
activity reflect an adverse “social cash flow” over future time
periods
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Investment
▷ View green investment as part of a broader, well-diversified
portfolio of interest

▷ Instead of targeting “social investment,” look for what is in the
best able to deliver on pension ambitions or obligations -
government policies should absorb the costs of reducing societal
exposure to climate change and share the costs among the
citizens

▷ When facing substantial uncertainty do not “lock into” one
model, or one point of view stated with excessive confidence -
look across models and predictions when making decisions
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Education is the path
from cocky ignorance to
miserable uncertainty
- Mark Twain
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