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Overview
Climate Economics

23.09 Economic activity as a source of greenhouse gases, climate scenarios Frank Vöhringer

30.09 Impacts of climate change: valuation and uncertainty  Philippe Thalmann

07.10 Impacts of climate change: net costs (aggregation, discounting) Frank Vöhringer

14.10 Adaptation to climate change Marc Vielle

21.10 Mitigation: abatement measures, cost curves, innovation Frank Vöhringer

28.10 Cooperation: mitigation as a public good, international climate policy Frank Vöhringer

04.11 Instruments for climate policy Philippe Thalmann

11.11 Swiss climate policy Philippe Thalmann

18.11 Solar radiation management: economics and governance Frank Vöhringer

02.12 Final exam all
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Overview for today

◼ round of introductions

◼ topics for the presentations on December 2nd

◼ IPCC = Intergovernmental Panel on Climate Change

⚫ publications and publication process

⚫ how they deal with uncertainty

⚫ some statements 

◼ sources of greenhouse gases

◼ introduction to the mitigation game

◼ climate scenarios / emissions scenarios

Climate Economics
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Presentations 

◼ final session

⚫ Dec 2nd

⚫ 12:15-16:00

⚫ 10 minutes presentation + 5 minutes discussion per person

◼ next steps

⚫ Propose a topic by e-mail to frank.voehringer@epfl.ch by Monday, 
September 28th, noon.

⚫ You will receive feedback on your topic by one of the teachers.

⚫ Provide a draft outline of your presentation by November 3rd the 
lastest.

⚫ Contact the supervising teachers with any persistent questions or 
doubts that you may have.

Climate Economics
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Presentation topics
◼ You could pick

• a country, and analyse (parts of) its climate policy,

• a specific climate policy instrument, and analyse how it works 
and how it is used,

• a sector, and analyse

• its contribution to climate change, the evolution of its emissions 
and what is done to curb these, or

• how it might be affected by climate change and what is done to 
mitigate these impacts.

◼ If you write a dissertation related to climate change: You 
could pick a topic related to your own research.

◼ We would like to see some diversity among the topics.

◼ Whatever topic: It has to be a topic in climate economics.

Climate Economics
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What is an “economic” topic? (1)

A possible definition of economics:

Economics is a social science concerned with the 
production, distribution, and consumption of 
goods and services. It studies how individuals, 
businesses and governments make choices
about how to allocate resources.

Climate Economics
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What is an “economic” topic? (2) 

◼ Technological development and the costs of technologies 
are a relevant aspect in economic analysis, but they are only 
one of many relevant aspects. 

◼ Costs influence choices, but so do many other things:

⚫ decision makers’ preferences, social norms, risk perceptions, degree 
of rationality in decision-making, strategic interaction 

⚫ incentives, especially policy instruments (e.g. subsidies, taxes, 
liability rules and other regulations)

⚫ information and efficient institutions (or their absence) determine 
whether any regulation, planned allocation, market mechanism etc. 
will actually work. There are many examples for policies that lack 
enforcement, especially but not only at the international level. 

Climate Economics
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What is an “economic” topic? (3) 

◼ What follows from this?

⚫ focus on decisions and why they are taken

⚫ don’t forget the demand side

⚫ distinguish (at least) between producers, regulators and consumers

⚫ differentiate as closely as possible between different institutions and 
decision makers (who buys? who sells? who decides on regulations 
at what territorial scope? who enforces them? etc.)

⚫ consider policies and study the way they work including the actual 
incentives they create and the way these incentives are received

⚫ dive into social science

among other things, this requires considering multiple criteria and 
balancing conflicting arguments

Climate Economics
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Examples of possible topics

◼ Countries:

⚫ The economics of Chinese climate policy.

◼ Instruments:

⚫ The Swiss emissions trading system and its interaction with other 
climate policy instruments.

◼ Sectors (mitigation): 

⚫ The economics of forest protection.

◼ Sectors (adaptation):

⚫ The economics of insurance markets against weather extremes.

Climate Economics
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The IPCC

◼ IPCC = Intergovernmental Panel on Climate Change

◼ founded in 1988 by UNEP and WMO, Secretariat in Geneva

◼ Nobel Peace Prize in 2007

◼ objective: provide a clear scientific view on the current state 
of knowledge in climate change and its impacts

◼ policy-relevant, but not policy-prescriptive

◼ Working Groups

⚫ I: scientific aspects of the climate system and climate change

⚫ II: vulnerability of socio-economic and natural systems to 
climate change, consequences of climate change, adaptation

⚫ III: limiting greenhouse gas emissions, other mitigation options

◼ www.ipcc.ch

Introduction to climate change
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The IPCC: Main publications

◼ Assessment reports (1990, 1995, 2001, 2007, 2013/14)

⚫ By working group + synthesis report

⚫ Summaries
• Technical summaries
• Summaries for policymakers

◼ Special reports, e.g.
⚫ Oceans and cryosphere
⚫ Climate change and land
⚫ Global warming of 1.5°C

⚫ Adaptation to extreme events
⚫ Renewable energy sources
⚫ Carbon capture and storage
⚫ Technology transfer
⚫ Aviation

◼ Technical papers, background material, presentations

Introduction to climate change
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Introduction to climate change
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IPCC confidence scale
Introduction to climate change
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IPCC likelihood terminology
Introduction to climate change
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Climate change

◼ « Warming of the 
climate system is 
unequivocal »

- IPCC 2013

Introduction to climate change
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Climate change forcings 

◼ « It is extremely likely 
that human influence 
has been the dominant 
cause of the observed 
warming since the 
mid-20th century»

- IPCC 2013

Introduction to climate change
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Climate models and the human influence
Introduction to climate change

IPCC, WG I, AR5, 2013 
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GHG emission shares in 2010
Greenhouse gases

Source: IPCC
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Lifetimes and Global Warming Potentials
Greenhouse gases

Source: IPCC



Dr. Frank Vöhringer

ENAC IA LEURE

frank.voehringer@epfl.ch

Atmospheric concentrations
Greenhouse gases 

Source: RAO online based on WMO data

latest: 411

CO2 N2O CH4

2018: 331 2018: 1850
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Globally by sector
Greenhouse gas emissions

Source: IPCC
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By major emitting countries (CO2 only)
Greenhouse gas emissions

Source: Global Carbon Project
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By national income category and sector
Greenhouse gas emissions

Source: IPCC
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By income category (total and per capita)

Greenhouse gas emissions

Source: 
IPCC 5AR 
TS WG3
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Embodied CO2

Greenhouse gas emissions

Source: IPCC



Dr. Frank Vöhringer

ENAC IA LEURE

frank.voehringer@epfl.ch

By region (total and per capita)

Greenhouse gas emissions

Total in 2018: 51,8 Gt*

Source: IPCC
* Source: PBL
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Drivers (decomposition of changes per decade)

Greenhouse gas emissions

Source: 
IPCC 5AR 
TS WG3
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By region (1750-2010, CO2 only)

Greenhouse gas emissions

Source: IPCC
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CO2 emission density
Greenhouse gas emissions
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The Mitigation Game

◼ players choose nicknames 

⚫ make sure to remain incognito

⚫ players are allocated to groups A or B by lot

◼ 1 round per session

⚫ 10 PolyPesos are available per person per round

⚫ allocation of the PolyPesos by e-mail to the coordinator

◼ small (virtual?) prizes

⚫ chosen in the order of the ranking of private accounts 

⚫ may be destroyed by climate catastrophes (small/large)

◼ mitigation fund

⚫ payments into mitigation fund reduce the probability of catastrophes

◼ regulatory uncertainty (events)

Climate Economics
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The Mitigation Game
Climate Economics
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Some history

◼ IPCC Special Report on Emissions Scenarios (2000)

⚫ socioeconomic storylines (e.g.: rapid economic growth, 
sustainability, self-reliance)

⚫ limited usability – difficult to apply the complete set of  
storyline assumptions to other models

◼ IPCC 5th Assessment Report: RCP scenarios

⚫ Representative Concentration Pathways

⚫ broad range of possible climate futures

⚫ numbered according to radiative forcing in W/m2 in 2100

⚫ more flexible scenario approach

• compatible emissions scenarios based on IAMs

• internally consistent set of socioeconomic assumptions, 
but open to alternative interpretations

Climate scenarios
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Multi model projections: temperature change
Climate scenarios

Source: IPCC 5AR
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Global GHG emissions scenarios
Climate scenarios

Source: IPCC
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Emissions scenarios: economic drivers
Climate scenarios

Source: IPCC
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Overshooting
Climate scenarios

Source: IPCC
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Emissions scenarios: 1.5℃
Climate scenarios

Source: IPCC SR 1.5
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Source: 
IPCC SR 1.5
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Emissions scenarios: negative emissions
Climate scenarios

Source: IPCC
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Climate scenarios

Source: IPCC 5AR

Multi model projections: precipitation change
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Sea ice extent (2081-2100, September, northern hemisphere)

Climate scenarios

Source: IPCC 5AR
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Sea level rise (global average)

Climate scenarios

Source: IPCC 5AR
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Tipping point

A critical point 

at which a tipping element 

(a component of the Earth system, 

at least sub-continental in scale), 

can be switched 

– under certain circumstances –

into a qualitatively different state

Introduction to climate change
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Potential tipping elements

Lenton et al.

Introduction to climate change
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Tipping points

Lenton et al. 

Results from literature review and workshop

Introduction to climate change
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Methodological consequences of tipping points

◼ description and analysis of gradual changes 

does not suffice

◼ risk aversion and the precautionary principle

(but what is a dangerous interference?)

Introduction to climate change
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Some conclusions for session 1

◼ climate change happens on very long time scales

◼ human economic activity is the dominant cause («extremely likely»)
⚫ dominant GHG emission sources: energy-related fossil fuel use, agriculture/land use 

⚫ global GHG emissions still rise, especially in high middle income countries

⚫ per capita emissions are highest where rich people live, especially when accounted 

on a consumption basis

◼ uncertainty is highly relevant for climate economic analysis
⚫ uncertainties in emissions pathways affect climate projections

⚫ uncertainties in climate projections affect economic analysis

◼ Paris temperature goals (1.5℃ or well below 2℃) require 
⚫ immediate and drastic mitigation action 

⚫ negative emissions 

Climate economics


