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Welcoming letter
Dear Participants,
Welcome to the 2013 Summer School on “Uncertainty, Innovation and Climate Change”. We have an
exciting program planned on climate change policy with a focus on uncertainty. Uncertainty is pervasive
when dealing with a long term problem like that of climate change. It is a central issue when thinking
about the problem itself, when collecting data, when formalizing relationships, processes, and dynamics in
the form of models, and when producing results to be communicated to scholars, policy makers, or the
general public. Addressing this uncertainty is a great challenge from an academic perspective, as the tools
and analyses that are being developed to address uncertainty are sophisticated and at the frontier of
research. It is perhaps even more important and a greater challenge from a broader perspective, as
communicating the uncertainty inherent to climate change to a lay audience is crucial in order to
successfully move forward with solutions.
The faculty is composed of top scholars in the field and we are grateful that they have accepted the
invitation to teach this week. Similarly, the students and post-docs chosen for this workshop are top-quality
young researchers exhibiting great intellectual curiosity and expertise. We believe that the interactions
between all of us at this Summer School will lead to great possibilities and new ideas.
This Summer School will take place in an exceptional and stimulating location, and we do hope it will
represent an important step of your career in environmental and resource economics. The topic chosen for
this year’s Summer School attracted many outstanding applicants, more than ever in the past, and
narrowing the selection down to 20 proved to be a very hard task. As you are here make the best of this
opportunity!
The Summer School is one of the most important activities organized by the European Association of
Environmental and Resource Economists to promote the work of doctoral students and early career
researchers in the field of environmental economics and climate change. This Summer School has been
made possible by the hospitality of the Venice International University and the ongoing support of the
European Research Council, Fondazione Eni Enrico Mattei, and the European Association of Environmental
and Resource Economists.
We look forward to spending time with you this week!

Erin Baker and Valentina Bosetti
2013 Summer School Coordinators
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Programme Overview
SUNDAY
30th June

17.30 - 22.00
TEDxCaFoscariU

MONDAY
1st July

TUESDAY
2nd July

WEDNESDAY
3rd July

THURSDAY
4th July

8:15 - 9:00
Welcome breakfast
and Opening
9:00 - 10:30
Lecture 1 - Prof.
Baker
10:30 - 11:00
Break
11:00 - 12:30
Lecture 2 - Prof.
Nordhaus
12:30 - 13:30
Lunch
13:30 - 14:00
Reading Time and
consultation
14:00 - 14:40
Heike Auerswald

9:00 - 10:30
Lecture 3 - Prof.
Nordhaus
10:30 - 11:00
Break
11:00 - 12:30
Lecture 4 - Prof.
Rutherford
12:30 - 13:30
Lunch
13:30 - 14:00
Reading Time and
consultation
14:00 - 14:40
Svenn Jensen

9:00 - 10:30
Lecture 5 - Prof.
Budescu
10:30 - 11:00
Break
11:00 - 12:30
Lecture 6 - Prof.
Baker
12:30 - 13:30
Lunch
13:30 - 14:00
Reading Time and
consultation

9:00 - 10:30
Lecture 7 - Prof.
Rutherford
10:30 - 11:00
Break
11:00 - 12:30
Lecture 8 - Prof.
Rutherford
12:30 - 13:30
Lunch
13:30 - 14:00
Reading Time and
consultation
14:00 -14:40
Svenja Hector

14:40 - 15:20
Elizabeth Baldwin

14:40 - 15:20
Anders Vesterberg

15:20 - 16:00
Adela Conchado
16:00 - 16:20
Break
16:20 - 17:00
Morgan Edwards
17:00 - 17:40
Paolo Giovanni
Piacquadio

15:20 - 16:00
Xiao-Bing Zhang
16:00 - 16:20
Break
16:20 - 17:00
Nicole Glanemann

Free Afternoon

17:00 - 17:40
Lea Ravnkilde Møller
19:45
Social Dinner
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FRIDAY
5th July

SATURDAY
6th July

9:00 - 10:30
Lecture 9 - Prof.
Budescu
10:30 - 11:00
Consultation
Break
11:00 - 12:30
Lecture 10 - Prof.
Rutherford
12:30 - 13:30
12:30 - 13:30
Lunch
Lunch
13:30 - 14:00
Reading Time and
consultation
14:00 - 14:40
Christine Merk
14:40 - 15:20
14:40 - 15:20
Dickson Chiedozie
Hoang Nam Nguyen
Osuala
15:20 - 16:00
15:20 - 16:00
Thomas van der Pol
Karla Melendez
16:00 - 16:20
16:00 - 16:20
Break
Break
16:20 - 17:00
16:20 - 17:00
Tamara Sheldon
Ulrike Kornek
17:00 - 17:40
17:00 - 17:40
Inge van den
Delf Neubersch
Bijgaart
20:30
Film screening:
17:40 - 18:00
Chasing Ice
Closing Session
by Jeff Orlowski
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Programme and Abstracts
Sunday 30th June
17.30 – 22.00 TEDxCaFoscariU – Passaporto per il futuro

Monday 1st July
8.15 - 9.00 Welcome breakfast and Introduction
9.00 -10.30 Lecture 1
Climate Change Policy under Uncertainty
ERIN BAKER, University of Massachusetts Amherst, USA
I. Why should we incorporate uncertainty into decision making?
II. Subjective vs Objective Probability; and risk vs uncertainty
III. Stochastic dominance and the comparative statics of uncertainty and learning
A. Define an increase in risk
B. Comparative statics
IV. Uncertainty and learning and climate change policy
V. The role of technical change
Readings:
Baker E., Optimal policy under uncertainty and learning about climate change: a stochastic dominance
approach
Read sections 1, 2, and Section 3 up through 3.2
Baker Erin, Shittu Ekundayo and Clarke Leon, Technical change and the marginal cost of abatement
Optional
10.30 -11.00 Break
11.00 -12.30 Lecture 2
Introduction and Major Issues
WILLIAM NORDHAUS, Yale University, USA
The lecture will provide background on integrated assessment models (IAMs) for climate-change
economics.
Readings:
Study Nordhaus W., “Integrated Economic and Climate Modeling”, Dixon, P.B., Jorgenson, D.W. (Eds.),
Handbook of Computable General Equilibrium Modeling. North Holland, Elsevier B.V., pp. 1069–1131.
(An earlier survey by Kelly and Kolstad has a different take on IAMs and is excellent).

12.30 -13.30 Lunch
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13.30 -14.00 Reading and Consultation time
14.00 -14.40 Student talk 1
Strategic Climate Policy and Risk -Taking a simulation analysis
HEIKE AUERSWALD, TU Dresden, Germany
I build up a simulation model using the basic specifications and data from an Integrated
Assessment Model (RICE) to quantify the effects of strategic climate policy in a setting with
uncertainty over the damaging effects of climate change and risk averse decision makers. Recent
ideas to overcome the free riding problem of non-cooperative mitigation discuss the strategic use
of either early mitigation or adaptation. In a setting with uncertain damaging effects of climate
change and risk averse decision makers, unilateral mitigation might be more than fully crowded
out by others. Then an early commitment to adaptation, the substitutive policy instrument, might
force those others to mitigate a lot more and might even result in higher global mitigation. I test
the size of crowding out effects and the reactions to an adaptation commitment in a meanvariance-based simulation model. Summing up, the case of over crowding out is not found with
the data and structure at use. But the commitment effect of early adaptation is clearly identifiable.

14.40-15.20 Student talk 2
Optimal Policy Under ‘Dismal’ Uncertainty
ELIZABETH BALDWIN, Oxford University, Department of Economics and Smith School of Enterprise and the
Environment, UK
Global climate change could have dramatic consequences for the human and natural environment.
We modify and generalise Weitzman (2009a) to give a framework for policy analysis under
catastrophic uncertainty. We then apply this model to the question of climate policy. If there is a
signiﬁcant risk of hard-to-value outcomes then policy should be guided by a long-run quantity
target, but if the analysis is dominated by a scenario ‘so bad it cannot get any worse’ and if
overshoots in emissions would signiﬁcantly increase the probability of this outcome, then we
should focus on a long-run carbon price Weitzman (1974). Finally, we provide context with a
sample calibration, using the climate model of Allen et al. (2009).
15.20 -16.10 Student talk 3
Benefits of investing in energy R&D: the case of Spain
ADELA CONCHADO, Universidad Pontificia Comillas - Instituto de Investigación Tecnológica (IIT), Spain
This paper aims to assess part of the benefits from investing in R&D in energy technologies: the
savings that could be realized in energy systems if R&D investments result in reductions in the cost
of energy technologies. The Spanish energy system is used as a case study. Potential savings are
obtained from introducing data on the effect of R&D investments in future costs of energy
technologies from expert elicitation studies into a bottom-up partial-equilibrium model of the
Spanish energy system in 2030. Results show that savings may greatly exceed R&D investments
when the realized cost reduction makes a technology competitive, but there is high degree of
uncertainty on which technologies will succeed. These results support the argument for
considering a portfolio of energy technologies when investing in energy R&D. The authors would
like to extend this work by analyzing the optimal energy R&D investment portfolio for a country
like Spain, whose investment decisions affect only marginally the future cost of technologies.
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16.00 -16.20 Break
16.20 -17.00 Student talk 4
Approximate Emissions Timing Used to Improve Energy Technology Evaluation
MORGAN EDWARDS, Massachusetts Institute of Technology (MIT), Engineering Systems Division (ESD), USA
The climate change mitigation potential of energy technologies depends on both the composition
and timing of their life-cycle emissions. In this research, we show how information about climate
constraints can be incorporated into life-cycle assessments. We focus in particular on alternative
fuels and propose a new set of metrics to measure tradeoffs between greenhouse gases over time,
and by extension energy technologies. Our results demonstrate that new metrics improve on
current approaches (e.g. the global warming potential) even with limited information about the
future climate changes. These metrics also help distinguish between bridging technologies, such
as natural gas and methane-heavy biofuels, and long-term climate change mitigation options. The
metrics provide a tool for decision-makers funding research and engineers examining tradeoffs
among emerging technologies.
17.00 -17.40 Student talk 5
Ranking Intergenerational Allocations in Risky Environments
PAOLO GIOVANNI PIACQUADIO, CORE (Universitè Catholique de Louvain ), Aix-Marseille School of Economics,
France
We study how to rank intertemporal allocations of goods when relevant information about future
states of nature—defining technological change and preferences—is revealed to the planner
according to an event tree. Our axiomatic analysis jointly determines how to compare the wellbeing of each generation in each state of nature (what we call a conditional generation) and how
to aggregate them in a measure of social welfare. Our main result is the characterization of a family
of orderings that satisfy Pareto efficiency, a Pigou-Dalton transfer principle among different
generations (when one is better-off than the other in each state of nature), a risk-reducing transfer
across uncertain states (within a generation), and two informational-simplicity axioms. These
rankings require giving full priority to the worst-off conditional generation: even when
probabilities are known, the precautionary principle should be the guideline for environmental
policy decisions; furthermore, even if these rankings support egalitarian allocations, they are
compatible with (and generally imply) economic growth. We apply these results to define a
workable concept of sustainability that accounts for risky environments with technological change
and heterogeneous preferences.

Tuesday 2nd July
9.00 -10.30 Lecture 3
Uncertainty and Risk in Climate Change Modeling
WILLIAM NORDHAUS, Yale University, USA
The lecture will provide background on integrated assessment models (IAMs) for climate-change
economics.
Readings:
An overview on uncertainty in IAMs is in Nordhaus W., “Integrated Economic and Climate Modeling”,
Dixon, P.B., Jorgenson, D.W. (Eds.), Handbook of Computable General Equilibrium Modeling. North
Holland, Elsevier B.V., pp.. 1116-1122 (see above).
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A longer study with all the issues is Nordhaus W., Managing the Global Commons, MIT Press, 1994,
Part III, p. 101-191, available in library or for a very large file
On fat tails, see Weitzman, M. L. (2011). Fat-tailed uncertainty in the economics of catastrophic climate
change, Review of Environmental Economics and Policy 5(2): 275-292
10.30 -11. 00 Break

11.00 -13.30 Lecture 4
Stochastic programming, dynamic programming and their use in climate change economics
THOMAS RUTHERFORD, University of Wisconsin - Madison, USA
The lecture will provide a brief introduction to modeling tools appropriate to capture uncertainty
in the decision making process.

12.30 -13.30 Lunch

13.30 -14.00 Reading and Consultation time

14.00 -14.40 Student talk 6
Climate Policy and Growth Uncertainty: Optimally Controlling the Rolling DICE
SVENN JENSEN, UC Berkeley, USA
The optimal level of current investment into mitigation (and adaptation) depends on the climateeconomy interaction over the coming centuries. The macroeconomic models underlying
integrated assessment extrapolate growth from the past century into the long-run future. Nobody
can currently foresee whether the explosive growth of the last century will last. Nor can we exclude
that growth accelerates. Optimal climate policy is highly sensitive to these assumptions. The
current paper is the first to analyze the consequences of long-run growth uncertainty on optimal
mitigation policy in an integrated stochastic dynamic programming model of climate and the
economy. We employ a simplified recursive dynamic programming version of the popular DICE
model by Nordhaus (2008).
The representative agent can ameliorate climate change damages by mitigating greenhouse gases,
or by investing into conventional capital accumulation. While investment in conventional capital
always increases under growth uncertainty, the effect on mitigation and, thus, climate capital,
depends on risk aversion and the agent’s propensity to smooth consumption over time. We
employ a state of the art preference model base on Epstein & Zin (1989) that allows us to
disentangle the effects of risk and risk aversion from those cause by the propensity to smooth
consumption over time. This model also allows us to capture the low observed risk-free discount
rate simultaneously with reasonable risk premia, both of which are important for long-term
evaluation under uncertainty.
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14.40 -15.20 Student talk 7
The Effects of Uncertainty on Adaptation and Mitigation Policy Setting: an IAM Application
ANDERS VESTERBERG, Umeå University, Centre for Environmental and Resource Economics, Sweden
This paper analyzes how uncertainty affects optimal mitigation and adaptation policies by using a
modified ex-post approach with a contingent utility framework, and compares this approach with
the commonly used Monte Carlo approach. Focus is on 10 parameters identified as relevant within
the integrated assesment framework framework and preliminary results is given for 6 of them. In
this paper we move away from the ubiquitous normal distribution for several of the parameters
and, to be able to handle heavy tailed distributional assumptions and avoid the Weitzman dismal
theorem, we use the unbounded Burr utility function. The results show that the type of uncertainty
approach and the distributional assumptions have great effect on the policy outcomes.

15.20 - 16.00 Student talk 8
Strategic carbon Taxation and Energy Pricing: The Role of Innovation
XIAO-BING ZHANG, University of Gothenburg, Sweden
This paper investigated the strategic interactions between carbon taxation by a resourceconsumers’ coalition and (wellhead) energy pricing by a producers’ cartel with taking into account
the possible innovation in a carbon-free technology through a dynamic game. The time of
innovation is uncertain but can be affected by the consumers’ R&D effort. Based on the analytical
solution of the game, the effect of possible innovation on the equilibrium strategies of carbon
taxation and energy pricing was examined and the optimal R&D that should be undertaken by the
resource-consumers was characterized. The results suggest that a possibility of innovation tends to
lower the initial carbon tax, (wellhead) energy price, and consumer price. With strong comparative
advantage of the new technology, it is in the best interest of the consumers to undertake R&D.
Moreover, the optimal R&D effort is shown to be an increasing function of the initial CO2
concentration level.
16.00 -16.20 Break
16.20 -17.00 Student talk 9
The Optimal Climate Policy of Mitigation and Adaptation: A Real Options Theory Perspective
NICOLE GLANEMANN, Hamburg University, International Max Planck Research School on Earth System
Modelling, Germany
Climate policy can only be effective if it integrates both mitigation and adaptation measures.
However, how both strategies can be optimally combined and how they affect each other is still far
from being conclusive. To contribute to a better understanding of how uncertainty about future
climate damage costs affects the climate policy design, this study analyses the decisions of
adaptation and mitigation from a real options theory perspective. Real options quantify the
opportunity costs of adopting policy now and making irreversible investments rather than waiting
for new information to arrive which could reduce uncertainty. This paper develops a new
framework in which the policy maker holds a portfolio of mitigation and adaptation options.
Numerical simulations are provided to illustrate the interaction of both policy measures and to
shed light onto the optimal timing and magnitude of mitigation and adaptation efforts.
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17.00 -17.40 Student talk 10
Optimal Decision Making, Adaptation to Climate Change in the Agricultural Sector
LEA RAVNKILDE MØLLER, Technical University of Denmark, UNEP Risoe Centre, DTU Management
Engineering, Denmark
The aim of this paper is to develop a framework applying Bayesian update of belief to use for
modelling the decision of adaptive behaviour of farmers to climate change. Subjective beliefs of
the likelihood are taken as a starting point, and then we show how these beliefs can be updated
based on observed changes. These observed changes are here simulated climate developments.
The framework allows modelling the complexity of climate changes. The main focus of this paper is
on the model developing and aims to show the advantage of a proactive adaptation to climate
change, instead of reactive. The inspiration for using the Bayesian theorem as updating of belief
comes from the work of Yousefpour et al. (2013). The Bayesian framework developed applies a
hypothetical decision-making problem of the choice of three agricultural systems (dryland crop,
irrigated crop and livestock) under a trajectory of three climate scenarios.
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19.45 Social Dinner at ‘Bacarando ai Corazzieri’ Restaurant
The Summer School Organisers are pleased to invite all the participants to the social dinner
organised in Venice downtown at Bacarando ai Corazzieri’ Restaurant (Salizada del Pignater,
Castello 3839, Venice). The social dinner is arranged at 19.45.
The meeting point to reach together the restaurant from the San Servolo Island is in front of the
island’s waterbus landing stage at 19.15. The waterbus leaves at 19.20.

Waterbus stop San
Zaccaria M.V.E.

Bacarando ai Corazzieri
Salizada del Pignater,
Castello 3839, Venice
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Wednesday 3rd July
9.00 -10.30 Lecture 5
Judgment and communication of uncertainty and riks: A psychological perspective
DAVID V. BUDESCU, Fordham University, USA
This lecture is a general introduction to human judgment of uncertainty and perception of risks
and the communication of risk and uncertainty. I will highlight systematic discrepancies between
theoretical / normative models and behavioral results. These empirical regularities allows us to
identify some of the cognitive and social processes underlying judgment and risk perceptions,
analyze some of their properties and draw lessons about effective ways of communication
uncertainties and risks.
10.30 -11.00 Break
11.00 -12.30 Lecture 6
Climate Change Energy Technology Policy under Uncertainty
ERIN BAKER, University of Massachusetts Amherst, USA
I. Overview of expert elicitations
II. Implementing elicitation data into energy technology policy analysis
III. Example – Energy technology R&D portfolios
Readings:
Baker E., Chon H., Keisler J., Battery technology for electric and hybrid vehicles: Expert views about
prospects for advancement,
An example of an elicitation paper - Optional
Baker E., Solak S., Management of Energy Technology for Sustainability:How to Fund Energy Technology
R&D
An overview of entire process
Baker Erin, Shittu Ekundayo and Clarke Leon, Baker-Solak_Online Supplment
Back up materials for above paper - Optional
12.30 -13.30 Lunch
13.30 -14.00 Reading and Consultation time
Free afternoon
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Thursday 4th July
9.00 -10.30 Lecture 7
A Case study
THOMAS RUTHERFORD, University of Wisconsin - Madison, USA
The modeling tools will be described by means of climate change related examples.
10.30 -11.00 Break
11.00 -12.30 Lecture 8
Hands on computer, writing a stochastic code I
THOMAS RUTHERFORD, University of Wisconsin - Madison, USA
As there is no better way to learn the students will be guided through the development and
solution of a simple example of a stochastic problem by means of GAMS.
12.30 -13.30 Lunch
13.30 -14.00 Reading and Consultation time
14.00 -14.40 Student talk 11
Accounting for Different Uncertainties and Implications for Climate Investments
SVENJA HECTOR, ETH Zurich, Switzerland
The consumption discount factor is key when determining the desirabilityof investments for
climate change abatement and adaptation. This discount factor is affected in diverse ways if
uncertainty and attitudes towards risk are accounted for. The present paper clarifies the link
between changes in risk aversion and the effect on the consumption discount factor. To this end, I
introduce a general framework that can cope with various forms of uncertainty. I show within this
framework that the response of the discount factor to a change in risk aversion depends on some
fundamental properties of the specific uncertainty taken into account.
14.40 -15.20 Student talk 12
Land use decision making process under climate change’s uncertainty. A study in Ca Mau
Province, Vietnam
HOANG NAM NGUYEN, La Trobe University, Australia
Balancing development and preservation is a concern of policy makers and land planners. Real
option theory says that if a development is irreversible, valuations are uncertain and learning about
valuations occurs with time, a quasi-option value premium needs to be added to costs in
implementing a benefit-cost analysis for decision making. This paper analyzes shrimp farming and
mangroves preservation in Ca Mau Province, Vietnam to affirm that the statement still holds with
the specific conditions of the province. We contribute a calculation on quasi-option value to the
total economic value of mangroves in the coastal area. Afterwards, we examine the decision on sea
dike construction in Ca Mau from two perspectives: real option theory and insurance theory to
understand the reverse incentives that policy makers might have faced.
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15.20 -16.00 Student talk 13
Optimal Dike Investments under Uncertainty and Learning about Increasing Water Levels
THOMAS VAN DER POL, Wageningen University (ENR/SSG), The Netherlands
Water level extremes for seas and rivers are crucial to determine optimal dike heights. Future
development in extremes under climate change is, however, uncertain. In this paper we explore
impacts of uncertainty and learning about increasing water levels on dike investment. We extend
previous work in which a constant rate of structural water level increase is assumed. We introduce a
probability distribution for this rate, and study the impact of learning about this rate. We model
learning as a single stochastic event where full information becomes available. Numerical solutions
are obtained with dynamic programming. We find that the expected value of information can be
substantial. Before information arrives, investment size is reduced as compared to the benchmark
without learning, but investment frequency may be increased. The impact of learning on the initial
investment strategy, however, is small as compared to the impact of uncertainty about increasing
water levels by itself.
16.00 -16.20 Break
16.20 -17.00 Student talk 14
Prices vs. Quantities for International Environmental Agreements
ULRIKE KORNEK, Potsdam Institute for Climate Impact Research, Germany
For an individual country, the costs and benefits of joining an international environmental
agreement are often highly uncertain. Conceding the literature finding that under this
circumstance the choice of the regulatory instrument influences the expected welfare, this analysis
poses the question whether there also exists an effect of instrument choice on the incentive to join
a treaty in a strategic environment. We study this question in a setting of N ex-ante symmetric
countries with quadratic benefit and cost functions. Costs are assumed to be uncertain and
possibly correlated between countries. We show that there exists a strategic interaction effect
through the instrument choice and find that a given coalition’s incentive to adopt an agreement
based on quantities increases with the size of the coalition. However, we also find that the freeriding incentive is higher in the presence of an agreement in quantities than in prices if the nonmembers prefer a tax policy. This implies a ’tragic’ trade-off between the cooperating countries’
internal welfare maximization and the number of countries that actually cooperate. For
international climate policy this suggests that an agreement specifying carbon prices could have
higher chances of success than the currently dominating quantity approach.
17.00 -17.40 Student talk 15
Interpreting climate targets under uncertainty and learning with cost-risk analysis
DELF NEUBERSCH, University of Hamburg, International Max Planck Research School on Earth System
Modelling, Germany, Switzerland
Cost-risk analysis (CRA) has been proposed as a hybrid between cost-benefit and cost-effectiveness
analysis when dealing with climate targets and future learning. In this study, we apply CRA to a 2°C
target with climate sensitivity and transient climate response uncertainty. We argue the concept of
degree years is more intuitive when determining the disutility arising from the risk of exceeding
2°C than the straight forward approach of using the violation probability. We calibrate the
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corresponding trade-off parameter such that our approach represents the UNFCCC's notion of a
‘likely' compliance with the 2°C target. We calculate the value of perfect information about the
climate system and compare it to the cost of mitigation. The example simulations are carried out
numerically with the coupled climate-energy-economy model MIND-L. We find that the total value
of perfect learning in 2015 rather than in 2050 is between 0.15% and 0.66% of initial consumption,
depending on normative parameters. This is up to 1/5 of the no-learning scenario's mitigation
costs.
20.30 Film screening

Chasing Ice, 2012, 75’, directed by Jeff Orlowski
Synopsis: In the spring of 2005, acclaimed environmental photographer James Balog headed to
the Arctic on a tricky assignment for National Geographic: to capture images to help tell the story
of the Earth’s changing climate. Even with a scientific upbringing, Balog had been a skeptic about
climate change. But that first trip north opened his eyes to the biggest story in human history and
sparked a challenge within him that would put his career and his very well-being at risk. Chasing
Ice is the story of one man’s mission to change the tide of history by gathering undeniable
evidence of our changing planet. Within months of that first trip to Iceland, the photographer
conceived the boldest expedition of his life: The Extreme Ice Survey. With a band of young
adventurers in tow, Balog began deploying revolutionary time-lapse cameras across the brutal
Arctic to capture a multi-year record of the world’s changing glaciers. As the debate polarizes
America and the intensity of natural disasters ramps up globally, Balog finds himself at the end of
his tether. Battling untested technology in subzero conditions, he comes face to face with his own
mortality. It takes years for Balog to see the fruits of his labor. His hauntingly beautiful videos
compress years into seconds and capture ancient mountains of ice in motion as they disappear at a
breathtaking rate. Chasing Ice depicts a photographer trying to deliver evidence and hope to our
carbon-powered planet.
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Friday 5th July
9.00 -10.30 Lecture 9
Illustrative psychological research on uncertainty in the context of Climate Change and Global
Warming
DAVID V. BUDESCU, Fordham University, USA
Results of several recent and / or ongoing empirical studies on perception of global warming (GW) /
climate change (CC) with special emphasis on the role of uncertainty will be presented. They include:
(1) Research on the communicating of uncertainty about CC in the context of the IPCC reports. This
works illustrates the shortcoming of the current approach used by the IPCC and the possible
improvements induced by slight changes in the mode of communication.
(2) Research on decisions with imprecise probabilities (that are common in the context of CC) and
in particular it illustrates how different way of presenting this information affects the decisions.
(3) Which factors affect the public’s willingness to engage in mitigation actions? We analyze the
role that personal experience with climate change, beliefs about its causes, and ideology play in
willingness to endorse different mitigation actions. We conclude with some implications for
communication about climate change and public policy.
(4) How do people react to various sources – inter-personal and intra-personal - and types
(structural and judgmental) of uncertainty about the effects of CC on ultimate decisions.
Readings:
1) Budescu David V., Por H., Broomell Stephen B., Effective communication of uncertainty in the IPCC
reports, Climatic Change 2012 113 P181 - P200
2) Budescu David V., Por H., Broomell Stephen B., A Construal Level Analysis of the Impact of Beliefs,
Knowledge and Ideology on Actions to Mitigate the Effects of Global warmingConstrual analysis of CW
(Submitted in May 2013)
3) Budescu David V., Broomell Stephen B., Lempert Robert J., Keller K., Aided and Unaided Decisions With
Imprecise Probabilities (Submitted in May 2013)
4) Smithson Michael, Conflict and Ambiguity: Preliminary Models and Empirical Tests, 8th International
Symposium on Imprecise Probability: Theories and Applications, Compiegne, France, 2013
10.30 -11.00 Break
11.00 -12.30 Lecture 10
Hands on computer, writing a stochastic code II
THOMAS RUTHERFORD, University of Wisconsin - Madison, USA
As there is no better way to learn the students will be guided through the development and
solution of a simple example of a stochastic problem by means of GAMS.
12.30 -13.30 Lunch
13.30 -14.00 Reading and Consultation time
15

2013 EAERE FEEM VIU European Summer School in Resources and Environmental Economics
Uncertainty, Innovation and Climate Change – 30 June - 6 July, Venice

14.00 -14.40 Student talk 16
Towards an integrated model of risk perception: The case of Solar Radiation Management
CHRISTINE MERK, Kiel Institute for the World Economy, Germany
International cooperation to mitigate greenhouse gas emissions is currently inadequate and it is
increasingly uncertain whether the 2°-target can be reached. Deliberate large scale interventions
into the climate system, known as climate engineering, hence entered the scientific debate. These
techniques, however, often entail threats to biodiversity, and public health and safety. Whether
they will be further developed strongly depends on their public perception. In this paper, we look
at the perception of Solar Radiation Management (SRM). We find that negative and positive
affective evaluation, trust in institutions, as well as perception of risks and benefits have a strong
impact on acceptance. Another strong, direct determinant is a growth-optimistic attitude, which
represents trust in technology and humans’ ability to control the environment. The acceptance is
also indirectly influenced by egoistic values, altruistic values, risk aversion, and the perceived
seriousness of climate change.
14.40 -15.20 Student talk 17
Perceptions of Risk associated with Climate Change: The Case of Georgetown, Guyana
DICKSON CHIEDOZIE OSUALA, Sir Arthur Lewis Institute of Social and Economic studies (SALISES) Uwi, Trinidad
and Tobago
Georgetown, the capital of Guyana, is by far the most important industrial and commercial center
of that country and accounts for more than one-third of the population. It is also 1.5 meters below
sea-level. This paper addresses the perceptions of residents of Georgetown to risk associated with
climate change, in particular to rising sea levels, and identifies factors that influence the forming of
such perceptions. Exploratory Factor Analysis and Multiple linear regression methods are applied in
analyzing the perception of the residents of Georgetown to risk associated with climate change.
Geographical information System (GIS) is used to illustrate perceptions of risk, interest in accessing
climate change information and attitudes to adaptation. The implications for adaptation strategies
to climate change are then considered based on these results and the study of selected secondary
data.
15.20 -16.00 Student talk 18
Extreme Weather Risk Management: The Case of Jiquilisco, El Salvador
KARLA MELENDEZ, Rey Juan Carlos University, El Salvador
El Salvador is one of the countries most affected by climate change. In this ongoing project we
assess the risks associated with two extreme weather effects, floods and droughts, in one of the
most endangered areas in El Salvador, called Jiquilisco. The risk assessment process involves a
description of the extreme weather events affecting the region, and the use of some risk
assessment models to evaluate the situation through data description and a qualitative and
quantitative risk assessment, to show the need to properly manage their entailed risks.
16.00 -16.20 Break
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16.20 -17.00 Student talk 19
A new layer of climate change uncertainty: asymmetric effects of the business cycle on carbon
dioxide emissions
TAMARA SHELDON, University of California - San Diego, USA
Many scientific and economic uncertainties around climate change challenge our ability to predict
and plan for the future. Current long term carbon dioxide emissions forecasts rely on average
economic growth and do not account for the business cycle. Evidence from energy markets and
the latest recession suggests that the business cycle may be an important factor in predicting
emissions. This paper develops an empirical model to test the implicit assumption of forecasting
models that the elasticity of emissions is constant with respect to changes in GDP. The results
indicate that emissions are path dependent; they fall more sharply during a contraction than they
rise during an expansion. Since we cannot predict the future path of the business cycle, the
observed asymmetry adds a new layer of uncertainty to emissions forecasting. Not only is there
uncertainty about the level of economic growth, but also about the path of growth. A simulation
exercise shows that, accounting for the asymmetry, future emissions predictions may be lower on
average, but the uncertainty of these predictions would increase substantially. I develop a simple
model to show that given this new uncertainty, assuming a social planner is moderately risk averse,
then despite the lower average emissions forecasts, investment in abatement should be at least as
great as the baseline case in every period.
17.00 -17.40 Student talk 20
A simple formula for the social cost of carbon
INGE VAN DERN BIJGAART, Tilburg University, The Netherlands
The social cost of carbon (SCC) is the monetized damage from emitting one unit of CO2 to the
atmosphere. The SCC is typically obtained from large-scale computational Integrated Assessment
Models (IAMs) that consolidate interdisciplinary climate research inputs to obtain a carbon price
estimate relevant for policy-making. However, the climate-economy interactions of IAMs remain
inaccessible to scientists in general. Here we develop a simple closed-form formula that captures
the key physical and economic determinants of the SCC in the IAMs. For a mainstream IAM, it
explains over 99 percent of the within-model variation originating from structural uncertainties; in
an inter-model comparison, the structural variation captured by the formula matches closely a SCC
distribution of previous SCC estimates. The precise replication of the SCC estimates is strikingly free
of details such as those on future policy and technology options, or even carbon concentration
levels; the size of the current economy and the emissions-temperature-damage response are the
dominant SCC determinants in the IAMs. The structural interpretation given allows decisionmakers to disentangle the subjective and structural determinants of the carbon price. Structural
uncertainties alone lead to a strongly right-skewed density with median 15 €/tCO2, mean 31 €/tCO2,
and more than 5 percent probability for higher than 100 €/tCO2 for year 2015.
17.40 -18.00 Closing session

Saturday 6th July
9.00 -12.30 Consultation
12.30 -13.30 Lunch
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The Organisers
European Association of Environmental and Resource Economists (EAERE)
http://www.eaere.org/
The European Association of Environmental and Resource Economists (EAERE) is a non-profit
international scientific association which aims are: (a) to contribute to the development and application
of environmental and resource economics as a science in Europe, (b) to encourage and improve
communication between teachers, researchers and students in environmental and resource economics in
the different European countries, (c) to develop and encourage cooperation between university level
teaching institutions and research institutions in Europe.
Founded in 1990, EAERE has over 400 members from Europe and beyond, from academic institutions, the
public sector, and the private industry. Interests span traditional economics, agricultural economics,
forestry, and natural resource economics.
The aims of the Association are mainly accomplished by organising workshops, conferences, events,
exhibitions, seminars, meetings, and discussions, by cooperating in editing professional journals, and by
promoting postgraduate education for junior scholars. In particular, EAERE pursues its objectives through
four main delivery mechanisms: EAERE annual Conferences, the annual European Summer School in
Resource and Environmental Economics, the journal Environmental and Resource Economics (ERE) and
the EAERE Newsletter.

Fondazione Eni Enrico Mattei (FEEM)
http://www.feem.it/
Fondazione Eni Enrico Mattei (FEEM) is a nonprofit, nonpartisan research institution devoted to the study
of sustainable development and global governance. Officially recognized by the President of the Italian
Republic in 1989 and in full operation since 1990, FEEM has grown to become a leading research centre,
providing timely and objective analysis on a wide range of environmental, energy and global economic
issues.
FEEM’s mission is to improve through research the quality of decision-making in public and private
spheres. This goal is achieved by creating an international and multidisciplinary network of researchers
working on several innovative programmes, by providing and promoting training in specialized areas of
research, by disseminating research results through a wide range of outreach activities, and by delivering
directly to policy makers via participation in various institutional fora.

Venice International University (VIU)
http://www.univiu.org/
VIU is an association constituted by the following members: Cà Foscari University of Venice (Venice, Italy),
Universitat Autònoma de Barcelona (Barcelona, Spain), Istituto Universitario di Architettura di Venezia
(Venice, Italy), Ludwig Maximilians Universität (Münich, Germany), Duke University (Durham, North
Carolina, U.S.A.), Tel Aviv University (Tel Aviv, Israel), Tsinghua University (Beijing, China), Waseda
University (Tokyo, Japan), Boston College (Boston, U.S.A.), Tilburg University (Tilburg, The Netherlands),
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the Venice Foundation (Venice, Italy), the Consiglio Nazionale delle Ricerche (Rome, Italy), the Ministero
dell'Ambiente e della Tutela del Territorio e del Mare (Rome, Italy), Tongji University (Shanghai, China)
and the Province of Venice (Venice, Italy).
The aim of this International centre is to manage higher education and research centres on the San
Servolo Island in Venice. VIU pursues its aim through the programming and promotion of undergraduate,
graduate and continuing education and scientific research.

This activity is part of the ICARUS project, a European Research Council (ERC) Starting Grant funded by
the European Commission under the umbrella of the 7th Framework Programme.
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VIU Campus
The Campus
The island of San Servolo is located in the Venetian lagoon, between Venice city center and the island of
Lido. It takes 10 minutes by boat to reach Piazza San Marco, the heart of Venice.
The island was originally the home of the Venetian Calbana family and in 810 it became the seat of a
Benedictine Monastery. Eventually, the monks were joined by a convent of nuns and both the monastery
and the convent remained on the island until the mid eighteenth century. In the early 1700s San Servolo
became the military hospital of the Venetian Republic and it remained a hospital until its closing in 1978.
The island covers an area of over sixteen thousand square meters including the existing park that was
once used for vineyards and gardens.
San Servolo is an oasis in a unique urban setting. Students can study, work, and relax in a peaceful park
spread across 12 scenic acres with a panoramic view of Venice. In addition to this, students will have an
extraordinary opportunity to study under conditions that are significantly different from their normal
day-to-day studying environment. Professors, scholars and students from all over the world will be given
the chance to interact and to share their experiences and knowledge.
The restoration work of the monumental complex on the Island of San Servolo started a few years ago
and maintains the architectural qualities and natural landscape of the setting. Following completion of
the first part of restoration in the spring of 1997, the Venice International University (VIU) has had access
to use facilities on the island for conferences and seminar courses. The first semester of the academic year
1997/98 marked the beginning of VIU's undergraduate activities along with the complete restoration of
the monumental complex and a 250 bed residential hall. All successive renovation was completed and
the island was inaugurated and opened to the public in March 2004.
Computer and internet facilities
Wireless is available in the class room and in the snack bar common area.
Also, a PC room (room 7-A) is located on the ground floor of VIU main building. It is open 24 hours a day.
For the Internet access in the private room it is necessary to take the cable at the accommodation
reception.
Telephone facilities
Telephone in room is usable buying a payment card at the accommodation reception open 24 hours a
day.
Photocopying facilities are avaiable buying a recharging card (€ 5,00) at the VIU front office.
Washing and drying facilities are located in Palazzina Maestrale. Each load costs € 2,00. There is a
vending machine for washing powder etc.
Housing
The residential halls have approximately 300 places. The residential facilities are managed by a service company
San Servolo Servizi Srl (http://www.sanservolo.provincia.venezia.it/conferences/default.aspx?pkey=tosleep). If
you are staying on the island you will receive a magnetic key to your room when you arrive. For any problems in
your room (light bulbs, heating, A.C, etc.) please inform the reception.
The reception is open from 8.30 am to 6.30 pm. There is a night porter on duty from 6.30 pm to 8.30 am.
The reception is available for accommodation payments from 9.00 am to 6.30 pm; credit cards accepted
are Visa, Mastercard, Maestro and American Express.
Check-out is at 10 am of your departure day.
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Please note that:
- Rooms are cleaned every day.
- No outside guests are allowed in the residential halls.
- No pets are allowed in the residential halls.
- Cooking is strictly prohibited in the residential halls.
- Smoking is strictly prohibited in the residential halls, including individual rooms.
- Noise levels should be kept to a minimum, especially after 10 pm.
Cafeteria
The refectory is located on the ground floor of Building 15 (please see the enclosed map of the VIU
campus on page 23). It is open every day with following timetable:
- Breakfast: 7.30 am - 9.30 am
- Lunch: 12.00 pm - 2.30 pm
- Dinner: 7.00 pm - 8.30 pm
Snack Bar (café)
The snack bar is located on the ground floor of Area 6 in the VIU main buildings (please see the enclosed
map of the VIU campus on page 23). It is open every day from 8.00 am to 5.30 pm.

Practical Information
School Room and Secretariat Office
The School will be held in room 9A (please see the enclosed map of the VIU main bulding’s first floor on
page 30).
The Secretariat Office will be in room 6G. Telephone number is: +39 041 2719541 (please see the
enclosed map of the VIU main bulding’s first floor on page 25).
Subsistence
Breakfast, lunches and dinners will be provided in the VIU Cafeteria which is located on the ground floor
of Building 15.
Connection San Servolo Island – Venice centre
The public boat to San Servolo, line 20, runs according to the following schedule with a journey time of
10 minutes.
Tickets may be bought from a water bus stop landing stage. The limited one-way, one-stop, not-resident
ticket costs € 4,00 (this ticket cannot be bought on board), whilst the regular not-resident ticket costs €
7,00.
Alternatively short term season tickets can be bought:
12-hour ticket: € 18,00
24-hour ticket: € 20,00
36-hour ticket: € 25,00
48-hour ticket: € 30,00
72-hour ticket: € 35,00
7-days ticket: € 50,00
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Leaving S. Zaccaria M.V.E. for San Servolo Island
6.55

7.15

8.10

8.40

9.00

9.20

9.50

10.30

11.10

11.50

12.30

13.10

13.50

14.30

15.10

15.50

16.30

17.10

17.50

18.30

19.10

19.50

20.30

21.30

22.30

23.30

00.25

01.301

02.101

Leaving San Servolo Island for S. Zaccaria M.V.E.
7.05

7.35

8.30

08.50

09.10

9.40

10.00

10.50

11.20

12.10

12.40

13.30

14.00

14.50

15.30

16.00

16.50

17.30

18.00

18.50

19.20

20.10

20.40

21.50

22.40

23.40

01.401

02.201

1

waterbus run upon request by calling the free of charge number 800.845065 at least 20 minutes before the
time scheduled for the trip.
Alilaguna waterbus’ timetable to the airport
Alilaguna offers a direct public transportation service from the Marco Polo Airport of Venice to all the
main areas of Venice and viceversa.
From San Zaccaria waterbus station you can take the Alilaguna waterbus BLUE and RED lines (from San
Marco waterbus station) which run respectively from 03.40 to 22.35 and from 09.05 to 17.05; the journey
takes approx. 70 minutes and the price of one way ticket is €15,00 (luggage included). Tickets can be
bought on board.
Further information about the Alilaguna waterbus is available at: http://www.alilaguna.it.

BLUE line
S.MARCO

03.40 04.50 05.50 06.50 07.20 07.50 08.20 08.50 09.20 09.50 10.20 10.50 11.20 11.50

S.ZACCARIA 03.44 04.54 05.54 06.54 07.25 07.55 08.25 08.55 09.25 09.55 10.25 10.55 11.25 11.55
LIDO
BACINI*

03.56 05.06 06.06 07.06 07.40 08.10 08.40 09.10 09.40 10.10 10.40 11.10 11.40 12.10
-

-

-

-

-

-

-

09.24 09.54 10.24 10.54 11.24 11.54 12.24

OSPEDALE*

04.16- 05.24 06.24 07.24 07.57 08.27 09.27 09.57 10.27 10.27 10.57 11.27 11.57 12.27

FTE NOVE

04.21 05.29 06.29 07.29 08.02 08.32 09.02 09.32 10.02 10.32 11.02 11.32 12.02 12.32

MURANO

04.29 05.37 06.37 07.38 08.09 08.39 09.09 09.39 10.09 10.39 11.09 11.39 12.09 12.39

AEROPORTO 04.59 06.07 07.07 08.08 08.39 09.09 09.39 10.09 10.39 11.09 11.39 12.09 12.39 13.09
S.MARCO

12.20 12.50 13.20 13.50 14.20 14.50 15.20 15.50 16.20 16.50 17.50 18.20 18.50 19.50

S.ZACCARIA

12.25 12.55 13.25 13.55 14.25 14.55 15.25 15.55 16.25 16.55 17.55 18.25 18.55 19.55

LIDO

12.40 13.10 13.40 14.10 14.40 15.10 15.40 16.10 16.40 17.10 18.10 18.40 19.10 20.10

BACINI*

12.54 13.24 13.54 14.24 14.54 15.24 15.54 16.24 16.54 17.24 18.24 18.52 19.24 20.24

OSPEDALE*

12.57 13.27 13.57 14.27 14.57 15.27 15.57 16.27 16.57 17.27 18.27 18.57 19.27 20.27

FTE NOVE

13.02 13.32 14.02 14.32 15.02 15.32 16.02 16.32 17.02 17.32 18.32 19.02 19.32 20.32

MURANO

13.09 13.39 14.09 14.39 15.09 15.39 16.09 16.39 17.09 17.39 18.39 19.09 19.39 20.39

AEROPORTO

13.39 14.09 14.39 15.09 15.39 16.09 16.39 17.09 17.39 18.09 19.09 19.39 19.09 21.09
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S.MARCO

20.25 21.35

22.35 22.35

S.ZACCARIA

20.29

21.39 22.39 22.39

LIDO

20.41

21.51 22.51 22.51

BACINI*

20.56

22.06 23.06 23.06

OSPEDALE*

21.00

22.10 23.10 23.10

FTE NOVE

21.04

22.14 23.14 23.14

MURANO

21.13

22.23 23.23 23.23

AEROPORTO

21.43

22.53 23.53 23.53

RED line
S.MARCO

09.05 10.05 11.05 12.05 13.05 14.05 15.05 16.05 17.05

LIDO S.M:E.

09.25 10.25 11.25 12.25 13.25 14.25 15.25 16.25 17.25

CERTOSA*

09.35 10.35 11.35 12.35 13.35 14.35 15.35 16.35 17.35

MURANO MUSEO 09.48 10.48 11.48 12.48 13.48 14.48 15.48 16.48 17.48
AEROPORTO

10.18 11.18 12.18 13.18 14.18 15.18 16.18 17.18 18.18

* Stop upon request
Taxi and Bus to the airport
The fastest and most direct way to get to the Venice Marco Polo Airport by water is by taking a water
taxi. The price is based on the number of people and can vary after 20.00, on Sundays and public
holidays. You may call the taxi company which guarantees fixed special prices for connections with San
Servolo:
- San Servolo-Venice Airport (vice versa) €90,00 in day time and for up to 4 persons (€15,00 each one
extra person)
- San Servolo-Tronchetto (vice versa) €70,00 (€10,00 each one extra person)
- San Servolo-Piazzale Roma/Railway station (vice versa) €60,00 (€10,00 each one extra person)
- San Servolo-San Zaccaria (vice versa) €50,00 (€5,00 each one extra person)
For reservation please call Franco: +39. 347.7915035.
In order to reach the Venice Marco Polo Airport from Piazzale Roma (car and bus terminal) you can take a
road bus or a road taxi.
The ACTV road bus no. 5, (orange bus), travels between Piazzale Roma and the Venice Marco Polo
Airport with a journey time of approx. 33 minutes and one way ticket costs € 5,00. On weekdays and
Saturdays regular departures are between 4.35 and 00.40 every 15/30 minutes. On Sundays and public
holidays regular departures are every 30 minutes. Information on the timetable and prices is available in
the ACTV web-site at http://www.actv.it/en or contact +39.041.2424.
The ATVO road bus, (blue bus), from Piazzale Roma to the Marco Polo Airport departs approximately
every 30 minutes. The drive takes approx. 20 minutes and the one way ticket cost € 6,00 (luggage
included). The service is guaranteed every day from 5.00 to 21.10. Information about the timetable and
prices is available in the ATVO web-site at http://www.atvo.it/ or contact +39. 0421 383672 – 38367.
A private road taxi from Piazzale Roma to the Venice airport costs approximately € 45,00. Road taxis are
provided by the Cooperativa Radio Taxi and they are available 24 hours a day. For booking and tariffs
please call the Cooperativa at +39.041.5952080.
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Useful telephone numbers
Police emergency call

113

Police-(European Mobile Phone Users)

112

Fire Department

115

First Aid

118

Car breakdown Service

116

Operator assisted international call

170

Lost and Found
Lost items on public water transport

041.2722179

Lost items on public road transport

041.2722723

Airport
Flight Information Office

041.2609260

Lost and Found

041.2609222

Customs Office

041.2699311

Airport Parking

041.2603060

Railway
Railway information

892021

Italo Contact Center

060708

Train Station

041.785670

Tourist Information Board

041.5298711
041.5298730

Bus and Water Bus
Boat and bus information

041.2424

Water taxis
Water Taxis info and reservations 24h/24h

041.5222303
347.7915035

Venice, Marco Polo Airport

041.5415084

Taxis
Radiotaxi 24h/24h

041.5952080

Venice, P. Roma (car terminal)

041.5237774

Venice, Lido (S.M. Elisabetta)

041.5265974

Venice, Marco Polo Airport

041.936222
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Map of the VIU campus

see the next maps for a
detailed enlargement

B

Boat stop

1

Main Entrance/Accommodation Reception

i

VIU info point (front office)

5, 6, 7, 9

VIU Academic Activities

C

Café (snack bar)

12, 13, 14, 15 Residence Buildings
15

Cafeteria (refectory)
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EAERE
Fondazione Eni Enrico Mattei
Isola di San Giorgio Maggiore 8
I-30124 Venice
Italy
Tel: +39.041.2700437
Fax: +39.041.2700412
e-mail: eaere@eaere.org
URL: http://www.eaere.org

FEEM
Fondazione Eni Enrico Mattei
Isola di San Giorgio Maggiore 8
I-30124 Venice
Italy
Tel: +39.041.2700443
Fax: +39.041.2700413
e-mail: ess@feem.it
URL: http://www.feem.it
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VIU
Venice International University
Isola di San Servolo
I-30100 Venice
Italy
Tel. +39.041.2719511
Fax: +39.041.2719510
e-mail:viu@univiu.org
URL: http://www.univiu.org

