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Summary

Climate change is expected to affect the natural world, and the human activities

associated with it. For that reason, a part for the economic literature is dedicated

in quantifying the full economic impacts of these predicted changes in the climate,

using Computable General Equilibrium and Integrated Assessment Models. Our

understanding of the total economic impact of climate change progresses one

impact at the time. Economic models have looked at the direct and indirect effects

of climate change through changes in: agricultural production (through losses in

land due to sea level rise); human productivity (through effects in health); capital

availability (through destruction of capital or due to adaptation), among others.

Nevertheless, the impact of climate change on transportation networks and the

way those impacts affect the global economy have remained unexplored.

In Chapter 2 of this dissertation, a model is developed that quantifies the total

economic impacts of climate change and specifically sea level rise on land, capital

and, for the first time, transport infrastructure. The analysis of this chapter

is based on a Computable General Equilibrium model in order to capture both

the direct and indirect macroeconomic effects of sea level rise. Transportation

disruptions, due to sea level rise, are modelled as a direct loss of productivity

in the water-transportation sector of the economy. The results of this chapter

indicate that Global GDP is depressed due to sea level rise, but European GDP is

less affected compared to the rest of the world. On top of the direct GDP losses,

sea level rise causes global welfare losses of approximately USD 61 billion. These

losses are mainly caused by productivity losses in sea transport. Without these,

the land and capital losses alone cause global welfare losses of approximately USD

7 billion. Trade is directly affected by transportation disruptions. Developed

regions adjust better to increases in transportation costs than developing regions.

As such the mechanism of economic adjustment to climate change, through trade,

is distorted. Sea level rise, through reduction in the productivity of the water-

transportation, makes trade less elastic, thus reducing the importance of trade as
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a mechanism of adjustment. Through transport, sea level rise causes significant

changes to the global economy.

Even though the findings of Chapter 2 are significant, the analysis relies on

input data of the physical changes caused by sea level rise, which are subject

to substantial uncertainty. In order to systematically address the input uncer-

tainty of climate related data in a CGE model, Chapter 3 for the first time, uses

a Monte Carlo systematic sensitivity analysis method in conjunction to Gaus-

sian Quadrature methodology. The results of Chapter 3 show that, regardless

whether triangular or piecewise linear probability distributions are used, the wel-

fare losses are higher in the Monte Carlo method than in the original deterministic

simulation (in Chapter 2 ). This indicates that the CGE economic literature has

potentially underestimated the total economic effects of SLR, thus stressing the

necessity of systematic sensitivity analysis when simulating the general equilib-

rium effects of sea lever rise.

Despite its importance (as discussed in Chapter 3 ), conducting a systematic

sensitivity analysis on a CGE model is time consuming and computationally ex-

pensive. In order to make the systematic sensitivity analysis of CGE models

more widely used, Chapter 4 discusses a methodology for economising the pro-

cess, while keeping all relevant information regarding the asymmetric effects of

sea level rise on the economy, based on the model developed in Chapter 2. The

results of Chapter 4 indicate that by using Quasi-Monte Carlo methods based

on the Halton and Sobol’ sequences (i.e., using low-discrepancy sequences), the

number of simulations required by the regular Monte Carlo methods can be not-

ably reduced, hence lowering the computational time required for the systematic

sensitivity analysis of CGE models.

As our knowledge about the effects of climate change progresses on a sci-

entific level, society’s understanding and absorption of that scientific information

remains unclear. By looking at the reactions of the stock market around the

publication made by the Intergovernmental Panel on Climate Change (IPCC)

and its Working Groups, Chapter 5 sought to identify the level of society’s un-

derstanding and absorption of scientific information concerning climate change.

The results of Chapter 5 show that the market recognises the importance of the

IPCC findings, although there seems to be a reduction in the stock market’s re-

action with every passing IPCC report. Possible explanations for this reduction

are the saturation of new information with each passing IPCC report, changes

in peoples’ perspective about climate change, and the way the media approach

the matter. Moreover, the news has a calming effect on investors around the
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publication of the IPCC’s findings.

Nevertheless, our perspectives about climate changes and its consequences

are not just shaped by scientific information, as discussed in Chapter 5. Our

perspective can change through new disastrous events related to climate change,

such as tropical cyclones. These events could have a cautionary-tale effect on

our reaction in the future, through memory. However, this memory effect is not,

just, internal within each of us. When a future event is predicted, news/media

outlets are making comparisons with similar past events, thus intensifying the

memory effect. On that, Chapter 6 focusses on the effects of memory and news-

coverage around major hurricanes, on the stock market. The empirical evidence

shown suggests that hurricane related news coverage has a negative effect on

stock returns for all events excluding hurricane Irene. Moreover, Katrina related

news still have a significant effect during each event even 10 years after it took

place. The memory of Katrina has a positive correction effect over the initial

negative reaction of investors to the hurricane related news-coverage. The results

additionally indicate that there is a spatial differentiation in reactions depending

on where the hurricane causes damages, but there are no clear evidence as to if

this is related to the proximity of damages to the physical stock market. Chapter

6 shows that investors perspective and investment decisions are affected by past

disasters and the news. As such, in order to change society’s perception about

climate change and its effects, emphasis should be given to this mechanism of

news-coverage in combination with past disasters related to climate change.
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