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Abstract

This paper attempts a survey of the existing literature on the direct market impacts of
climate change on urban centers. In the first chapter, the argument for the importance of
cities as case studies for research on the impacts of climate change is established using
current population data and future projections. In the second chapter, a brief overview of
how we can go from the global level to the regional level, when we consider the impacts
of climate change, is given. In the third chapter, we examine the models and their
estimates for the sea level rise impacts on cities. In the fourth chapter, we summarize the
impacts of increasing temperature. In the last two chapters, we elaborate on the current
limitations and we present some conclusions.
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1. The Importance of Cities

The forecasts regarding the speed and intensity of climate change might vary, but the
general consensus is that its consequences would have significant impacts on the world
economy. Although there has been no extensive research on the exact measure of the
impacts on a monetary scale, the Intergovernmental Panel on Climate Change (IPCC
(2007)) predicts that the global mean losses, for a 1 °C increase in temperature, would
range from 1-5% of the global GDP. However, these economic loss predictions vary
geographically. Some countries and cities would suffer greater losses, whereas others
would probably benefit from the climatic changes. Developing countries, port-cities and
urban centers located in low elevation zones are included in the first category. Hence, this
survey will focus on the literature concerning the direct market impacts of climate change
on cities.

Figure 1

Urban and Rural Population Prospects
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Sources: Population Division of the Department of Economic and Social Affairs
of the United Nations Secretariat (2009); HWWI 2009.

Urban centers are the pillars of the world economy as they host almost 50% of the
world’s population. According to the United Nations 2007 Population Report, 3.3 billion
people are currently residing in cities, with this figure projected to increase by 3.1 billion
by 2050 (see figure 1). When this happens, almost 70% of the world’s population will be
living in cities. So it is sensible to say that the struggle mitigating and adapting to the



climatic changes would be a battle mainly taking place in urban settings. As the first
figure suggests, the surge in urban population would be accompanied by a steady
decrease in rural population. As the report suggests, this increase will be equally divided
between developed and developing countries.

Figure 2: Change in population, 1995 to 2005
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On top of that, we should also point out the tendency of people to agglomerate
toward cities located in coastal zones. The population map of Europe can prove this point
(see figure 2). We can see how the regions next to the coasts have experienced higher
changes in population than the ones in the hinterland. However, the port-cities along
with their economic advantages are also really vulnerable to storm surges and changes in
the sea level (Nicholls et al. (2007)). McGranahan et al. (2007) calculates that 10% of the
world’s population and 13% of the world’s urban population reside in Low Elevation
Coastal Zones (LECZs = elevation less than 10 m). Also according to his research, 8% of the
world’s urban land is also located in LECZ.

If we combine McGranahan’s et al. (2007) results and the UN predictions, we can see
how the number of people and land directly endangered by the impacts of climate change
would continue to surge in the long term. This is why examining and measuring the
economic impacts of climate change on a city level is crucial for raising local awareness
and for the developing of effective mitigation and adaptation policies.

2. Climate Change: From the Global to the Regional Level

The economic consequences of climate change differ regionally due to various reasons.
Depending on their geography regions are affected differently by the outcomes of climate
change, e.g. extreme weather events, rising temperature and desertification. Hence,
alongside global climate change scenarios, regional and local models have been developed
(see figure 3).



Figure 3: Geographical Dimensions of Climate Change

Global Climate Change Scenario
Temperature increase, sea level rise etc.
IPCC Reports
UN Reports

A 4

Regional Climate Change Scenario
Local parameters and estimates
(Christensen and Christensen (2007))
(Kont et al. (2003))

A 4

Local Mitigation and Adaptation Model
Benefits (less need for heating)

Detriments (land loss)

Assessing Sectoral Losses
(Scawthorn et al. (2006))
Land Loss (Ng and Mendelsohn (2005))
Public Health (Dessai (2002))
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So far there has been a considerable amount of economic papers regarding the
broader, global socio-economic impacts of climate change on countries and regions (see
Dorland et al. (1999); Deke et al. (2001); Berrittella et al. (2000)). However, further
downscaling and narrowing is needed to capture and quantify the impacts on a city level.
Hallegate et al. (2008a) develop a conceptual framework for the study of these impacts. By
closely studying the pre-existing literature, they provide an overview of the
methodologies used to assess the economic consequences of climate change and
particularly the economic costs associated with changes in the intensity of extreme
events in cities. By combining Hallegate et al. (2008a) and Dore and Burton (2001) the
process of narrowing down generally follows the steps described in the flow-chart (see
figure 3).



This process entails many difficulties that make the direct calculation of the economic
impacts a challenge. There are currently many global models and diverse climate
scenarios so their downscaling is usually complicated. Also, when mitigation and
adaptation emerge in the picture, more uncertainty is the result; what determines the
level of adaptation and what is the role of regional, national and international measures
on the city level. Furthermore, assessing and quantifying the sectoral losses and damages
is not always possible. It is comparatively easy to measure the damage costs of land and
assets loss (Ng and Mendelsohn (2005); Breil et al. (2005)). Evaluating the loss of human
lives due to a heat wave, or the drop in labour productivity because of the dire effects of
climate change on public health in economic terms is much more complex and often an

ethical issue.

Figure 4
Direct and Indirect Economic Impact of Climate Change
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This is why it is useful to break down the different types of impacts on cities. For this
objective, Hallegate et al. (2008a) follow a practicable division. Climate change impacts
are categorized as direct or indirect, market or non-market impacts (see figure 4). Direct
impacts are the short-term and immediate impacts due to weather changes or the surge
in the occurrence of extreme events. Indirect impacts are long-term impacts that are by-
products of climate change induced by direct impacts. Market and non-market impacts
are classified according to their ability to be valuated in purely economical or physical
terms.

In this paper, a focus on the direct market impacts will be given. The market impacts,
particularly at a city scale, are more easily quantifiable and the direct-short-term ones are
also more accessible research-wise. The table in the Appendix summarizes the main
conclusions drawn by papers written about the climate change impacts on a city-scale. For
every paper, we list the climate change effect and the market impact they examine, the
methodology used and the estimates and conclusions drawn. Overall, we distinguish two
main categories of impacts: sea level rise impacts and increasing temperature impacts.
The rise in the sea level causes flooding, inundation of land, assets losses, private and
public infrastructure damages and it affects tourist flows. The increase in the global mean
temperature affects the demand for energy and the global tourist flows. In the following
chapters, we will examine and summarize the main models and methodologies used to
determine the costs of these direct market impacts. Firstly, we will examine the sea level
rise impacts and then secondly the increasing temperature impacts.

3. Economic Costs of Sea Level Rise

Following the flow-chart steps we first have to present the different global climate
change scenarios. The IPCC (2007) develops nine different scenarios that forecast sea level
change as a result of thermal expansion and ocean circulation changes. As the paper
reports, the geographical distribution of sea level change is not uniform. Some regions
show an increase in the sea level and others a drop. An example of deriving regional sea
level scenarios from IPCC (2007) is Ng and Mendelsohn (2005). As they conclude, the
higher the sea level scenario the greater the speed of sea level rise. The next step is to
develop a local mitigation and adaptation model. Ng and Mendelsohn (2005) use a cost-
benefit approach to address the impact of sea level rise on Singapore. In order to address
the potential loss of coastal land to rising sea, they build on a method first used by Yohe et



al. (1996). Having in mind specific sea level rise scenarios and using the best available
contour maps provided by the Singapore Ministry of Defense, they calculate and compare
the costs of protection with the benefits of protection. As they assume, the benefit of
protecting the coastline is the monetary value of the land that is protected from
inundation, whereas the cost of protecting is the cost of constructing and maintaining
barriers to hold the sea. Sea level rise is a problem they hold to be an intertemporal and
dynamic one that requires dynamic adaptation policies. For that reason, they also
incorporate in their method a price function, where p(t) is the rental value of land in a
future date t, p=2% is the real value increase of land in Singapore per year and p(0) is the
current rental value.

p(t)=e”t - p(0) w

However, Ng and Mendelsohn (2005) measure the value of the land, assuming that
there are no structures on it. As a result, the value of the structures (buildings etc.) is not
calculated. On the same note, the true economic depreciation (TED; see Yohe et al. (1996))
is also not measured. The economic value of structures and of land can be expected to
depreciate because of the imminent inundation and abandonment. As Yohe et al. (1996)
points out structures will be lost at the moment of inundation but their true economic
value at that point could be zero if the market has already realized that the property
would be inundated and abandoned. So if the value of existing property is included in the
analysis, the researchers have to consider whether the market would depreciate the
buildings in anticipation of the flooding. Also, in their paper, Ng and Mendelsohn (2005)
follow the suggestion made by Neumann and Livesay (2001) that the value of the
inundated land is not the value of the beachfront inundated but the value of land located
inland from the ocean.

The present value (PV) in t, of the benefit of protecting coastland is, according to Ng
and Mendelsohn (2005):

PV(B(t,.t, +10)= [ p(t)e "dt Q)

0

Where B is the benefit of [and protection for the next ten years, p is the rental value of the
inundated area and r is the real discount rate (assumed to be 4%). Protection cost is
assumed to be the construction and maintenance costs of coastal protective structures.



According to the cost-benefit analysis, we also need a function for the present value of
protection:

PV{Clt,, T} =CC(t)+ j 0.04-CC(t)e " dt 3)

Where CC(t) are the additional construction costs needed to update the coastal structures
and increase them each decade. H(t+10)-H(t) is the expected sea level rise for this decade
and L the length of wall:

CC(t)=5310-[H(t, + 10 —H(t,)*]-L @)
As long as:
PV{B[t,,T]}>PV{Clt,, T]} )

which means as long as the benefits of protection are greater than the costs of protection,
protection will take place. Under this methodology, the damage costs are estimated to
range from 0.3 to 5.7 million US$ by 2050 (0.2 m — 0.87 m scenarios). Nevertheless, this
paper only examines the adaptation costs for market land inundation. Ng and
Mendelsohn (2005), on the other hand, scrutinize the value of non-market land losses.
Using various tools, such as a travel cost method (TCM) and a contingent valuation
method (CVM-surveys of public opinion), they attempt to deduce the benefits and the
costs of protecting Singapore’s beaches. TCM attempts to calculate the travel costs to
specific beaches and, whereas CVM uses a survey approach in an attempt to evaluate the
willingness to pay of a sample population for a specific site. In most cases, the conclusions
from TCM and CVM methods agree with each other. Briefly, their methodology entails a
total cost function (TC):

TC=CS+50-VS+MC, )

where CS is the construction cost of underwater hard structures, 50.VS the cost of sand
(VS=volume of sand), and MC the maintenance cost. The benefits of protection are
represented by the following function:

PV(Bt) _ ZJJgoBte_’(t_204O)dt _ (%) ) [1 _ p1(2100-2040) ], o

2040

10



which is the present value of the stream of benefits in 2040 in Singapore dollars (r=4%). As
they conclude, the benefits offset the protection costs by a lot, making the protection of
the non market land in Singapore imperative.

Another paper (Breil et al. (2005)) employs a different approach to economically
valuate on site material damages of sea level rise in the city of Venice. A dose-response-
expert-based valuation approach is used, which separates this paper’s methodology from
Ng and Mendelsohn’s (2005) cost and benefit approach. The monetary magnitude of on
site damage (OSD) is defined as follows:

OSD=L+M+R, (8)

where L is the monetary loss of goods due to flooding (i.e. merchandise, products for sale),
M is the cost of mitigation measures, and R is the remediation costs (i.e. replacement
costs). This paper estimates that the damages of high water on Venetian business
activities range from 3.41 to 4.73 million Euros per year as the sea level rise scenarios vary.

The Organization for Economic Cooperation and Development (OECD) has also
established a working group to investigate the impacts of climate change on cities.
Having published a series of working papers (Hallegatte et al. (2008a); Hallegatte et al.
(2008b); Nicholls et al. (2007); de Bruin et al. (2009)), OECD endeavors to highlight the role
that cities can play in efficiently responding to the climatic changes. Nicholls et al. (2007)
try to estimate the vulnerability and the exposure of 136 port cities around the world to
coastal flooding due to sea level rise and storm surge. Assessing physical exposure, the
authors derive concrete rankings of the socio-economic exposure. They use an elevation-
based Geographical Information Systems (GIS) analysis to calculate the population
exposed to coastal flooding. Afterwards, they employ an asset exposure method, using
GDP per capita data, in order to calculate the total value of global exposed assets. The
formula they employ indicates a simple relationship between exposed population, GDP
per capita and exposed assets:

-5

per capita(PPP) ’ (9)

Exposed Assets=Exposed Population-GDP

where 5 is a multiplier calculated by the authors, which relates GDP per capita with
investment. As they conclude, the top five cities with respect to the assets exposed are
Miami, Greater New York, New Orleans, Osaka-Kobe and Tokyo, whereas the top five cities
with respect to the population exposed are Mumbai, Guangzhou, Shanghai, Miami and
Ho Chi Minh City.
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A follow up to this paper is a case study on Copenhagen. Hallegatte et al. (2008b)
assesses the sea level rise and storm surge risk in the port city of Copenhagen. The study is
based on a statistical analysis of past storm surges along with a geographical information
analysis of population and asset exposure. Also, an assessment of the indirect losses is
used along with a close study of the storm damages. The authors conclude that
Copenhagen is well protected against any surge in storms or in sea level using an adaptive
regional input output model (ARIO). ARIO measures the value added changes in specific
sectors of the economy in order to measure the indirect losses. The ARIO model was first
developed by Hallegatte (2008) to assess the economic cost of hurricane Katrina on the
city of New Orleans. Besides that, Hallegatte et al. (2008b) also calculate the total insured
value of the exposed assets (commercial, residential, industrial) in order to measure the
direct losses. The following table exhibits the total flood losses for different mean levels.

Figure 5

Economic Costs of Sea Level Rise in Copenhagen

Indirect Losses

Event Sea Level with Direct Losses Value added losses (million EUR) Total Losses (direct Lost Jobs after 3
respect to current (million EUR) . . + indirect) (million et (e
average level (m) Lossin Lossin Total value EUR)

productive housing
. added losses
sectors services
1 1,668 -58 72 14 1,682 3
2 4,837 -95 257 162 4,999 7
3 9,341 64 682 747 10,088 14
4 14,478 517 1,446 1,964 16,442 21

Sources: Hallegatte (2008b); HWW!I (2009).

This paper and other related papers (Dorland et al. (1999); Scawthorn et al. (2006);
Christensen and Christensen (2007)), in their attempt to measure the climate change
impacts, employ a natural hazard damage assessment. In particular, Christensen and
Christensen (2007) have developed a model for the prediction of regional scenarios and
uncertainties for defining European climate change risks and effects (PRUDENCE). In
addition, Dorland et al. (1999) have developed a model estimating the total damage of a
storm surge. Endeavouring to assess the storm damage under climate change for North-
Western Europe he uses the following equation relating Total Damage to Objects (TDO) to
the number of objects (O) such as businesses and houses in the case of a specific type of
storm (t). The rest of the coefficients are calculated from an empirical analysis of the past

storm events in the region.
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INTDO,, =a-InO,, + B-A,, + ;(-Ianax;,yt +C (10)
Possibly a similar approach can be employed when assessing the damage costs of

flooding. Past coastal flooding events can be studied, a counting of the buildings can take

place and their monetary valuation can either be based on GDP calculations or opinion

surveys.

In the past years, there have also been many analyses and estimations for the costs of
climate change of cities. Greater London Authority (GLA) (2008) presents an adaptation
strategy for the economic impacts of flooding, drought and overheating among others.
Also, Kirshen et al. (2008) investigate the climate’s long-term impacts on Metro Boston. A
2009 study (Preparing Toronto for Climate Change) outlines specific mitigation and
adaptation costs, while giving some estimates. In addition, the Center for Integrative
Environmental Research at Maryland University has published studies estimating the
regional and state economic impacts for some states in the US. Finally, Jollands et al.
(2007) study the climate’s long-term impacts on the infrastructure of Hamilton, New
Zealand. All these papers, despite the fact that there are easy to understand and
accessible to the public, are approaches though, that lack in formal quantitative
methodologies. Hence, they cannot be fully trustworthy sources of data, estimates and
models.

Regarding the impacts of sea level rise on tourism with respect to the cities, we can
distinguish two general equilibrium analysis papers (Berrittela et al. (2006)) and (Bigano et
al. (2006)) which predict that there will be a welfare loss unevenly spread among regions.
The change in the tourist flows will especially affect cities whose economies depend on
tourism. Finally, warmer regions will suffer a decrease in tourism ranging from -8% to
-20%, whereas regions of higher latitude will experience an increase ranging from 1.3% to
8%. Overall, studies regarding the effects of climate change and sea level rise on cities
have not been developed enough and it is an area where more research can be done.

In conclusion, we can point out specific models and methodologies regarding the
economic implications of sea level rise. The cost-benefit approach by Ng and Mendelsohn
(2005) and the land damage calculations first used by Yohe et al. (1996) can be succesfully
combined with the expert-valuation approach employed by Breil et al. (2005), the input-
output model by Hallegate (2008) and the past storm and flooding analyses by Dorland et
al. (1999). Furthermore, the public opinion survey to measure the value of non-market
land by Ng and Mendelsohn (2005) and a geographical analysis of the exposed assets and
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population are important so that policy makers and the public can realize the risks and act
in a timely manner.

4. Economic Impacts of Increasing Temperature

The global mean temperature is predicted to rise in the following decades. Along with
its secondary consequences, overheating will also have immediate economic impacts on a
city-level. An increase in the global average temperature will affect the demand for
electricity and energy in general, as well as tourist flows. Since Smith and Tirpak (1988)
and Nordhaus (1991) there have been estimates and models attempting to calculate the
exact energy costs of rising temperatures. Furthermore, the linkage between climatic
changes and shifts in energy demand have been well documented and explored by
Rosenthal et al. (1995), Lam (1998), Pardo et al. (2002), Bigano et al. (2006) and Isaac and
van Vuuren (2009). Amato et al. (2005) present an interesting overview of all the studies
related to the sensitivity of electricity demand to changes in temperature. Rosenthal et al.
(1995) endeavour to predict, how energy use for space heating and cooling will evolve up
to 2010 in the United States. Using a balance point methodology to estimate changes in
building energy consumption from global warming, they conclude that a 1 °C increase in
the global temperature will reduce space conditioning costs in the United States by 5.5 bn
US-$ by 2010. Balance point temperature (or thermal balance point) is the point of
outdoor temperature where the heating (or cooling) capacity of an air-conditioning
machine matches the requirement of a building. As the authors note their predicted
plummeting of costs contradicts with what Nordhaus (1991) has estimated. However, the
next years’ subsequent papers and studies challenged his estimates, as the models

developed projected cost increases.

The question Rosenthal et al. (1995) set is whether the money saved due to less
demand for heating will eventually offset the extra amount spent on cooling. According to
Aebischer et al. (2007) in Europe until 2035 a reduction in heating costs would offset
increases in cooling costs. Mendelsohn et al. (2000) also employ a global cost-benefit
analysis and Tol (2002) uses a model describing a linear relationship between space
conditioning costs and global mean temperature. On a more regional level, we distinguish
Pardo et al. (2002), Giannakopoulos and Psiloglu (2006) and Lam (1998), exploring the

14



influences and the costs caused by climatic changes in electricity demand for Spain,
Athens and Hong Kong respectively.

Before we proceed with analyzing the models and presenting the estimates, we should
first define some key terms and concepts that are used by the vast majority of the papers
on the topic of electricity demand. Many studies employ in their research the calculation
of Heating Degree Days (HDDs) and Cooling Degree Days (CDDs). A degree day is a
common indicator and measures the difference between an average temperature and a
base temperature. Base temperature is the temperature for which energy demand, use
and costs are minimal. For different regions this temperature can be measured
empirically. For the US and Europe it is commonly calculated to be 65 F (18 °C). However,
other values are also used. For instance, Giannakopoulos and Psiloglu (2006) use 22 °C as a
base temperature for Athens, Greece. Giving an example will illustrate this concept better.
Let us assume that the average temperature for the 16th of January, 1996 in Athens is
10 °C. Since, base temperature is 22 °C HDD for this day will be 22-10 = 12 HDDs. If HDDs
of all the days of a year are added we can roughly estimate seasonal and yearly heating
requirements.

Having defined HDD, which is a centerpiece in modelling energy demand, we can now
explore the different methodologies used to project electricity demand and its elasticity to
temperature changes under climate change. Firstly, we should focus on Isaac and van
Vuuren (2009) who define energy demand as a function of three variables (Activity,
Structure and Energy Intensity). In order to formalize the HDD calculation, we suppose:

If T<18°C then HDD=(18-T). Otherwise, HDD=0. (11a)

If T>18°C then CDD=(T-18). Otherwise, CDD=0. (11b)

Afterwards, a calculation of the average HDD and CDD for a region over a period of time is
needed. Then, the authors model the heating and the cooling energy demand by
incorporating the size of the population, their spatial requirements and some
technological parameters. Finally, some climate change scenarios are taken into account
so that the future energy demand is projected. Similar methods are used by Hadley et al.
(2006). After the results regarding energy demand are found, we also need a projection of
energy prices so that we can calculate the future costs. Since most studies calculate that
energy demand will increase in the future and that air conditioning surge will offset
heating demand decrease, we can say that energy costs will also increase as energy prices
are projected to rise.

15



An alternative approach for capturing the costs of temperature increases is a dynamic
panel analysis developed by Bigano et al. (2006). The authors attempt a consistent
evaluation of the impact of climate change on consumption goods and primary factors.
Using a generalized method of moments estimation of dynamic homogeneous panel data
models with unobserved fixed effects, they study the relation between energy demand
and temperature for different sectors of the economy. Hansen (1982) first developed this
method. The results of the analysis project a negative response of energy demand to
temperature for the residential sector, while the industrial sector demand is insensitive to
temperature changes.

However, we can see how a retrospective analysis of HDD and CDD, along with a
projection of the future trends for the global and regional temperature can be beneficial
in assessing the future of energy demand for multiple sectors of the economy. Lam (1998)
performs regression and correlation analyses to investigate residential electricity
consumption over a 23-year period. As he concludes, residential electricity use is based on
household income, household size, and electricity price and cooling/heating degree-days.
When studying the future trends of energy use and energy costs, a study of all the
aforementioned variables should be combined with the formalized methodology
presented by Isaac and van Vuuren (2009).

5. Limitations of the Current Studies

To sum up, we can distinguish specific techniques and methods that are particularly
useful and successful in assessing the potential direct market impacts of climate change
on a city level. Regarding sea level rise, the cost and benefit approach used by Ng and
Mendelsohn (2005, 2006) to formalize the policy dilemma of protection vs. mitigation
stands out. However, past events analysis by Dorland et al. (1999) along with the precision
brought by the study of the high waters damage in Venice by Breil et al. (2005) are also
noteworthy. As new terms such as remediation and adaptation costs are added to the
vocabulary of policy makers and politicians there is an imperative need to further the
study and the calculation of market impacts on cities. The study of the impacts on
Copenhagen based on an input-output analysis is an interesting study that makes
estimates for different sectors of the economy and provides the policy makers with
specific scenarios.
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The development of specific economic scenarios for cities will be a crucial step to a
better understanding of climate change impacts on them. The general public cannot
realize the importance of acting, unless it is provided with information and scenarios that
it can relate itself with. For this reason, papers concerning the impacts on an urban level
need to gain more rigidity and more precision in developing scenarios and assessing the
benefits of reacting timely to climatic changes. Nonetheless, it is sensible to say that the
estimation of damage costs due to climate change can be easier on a more regional level
than on a worldwide one. On the same note, the global scientific community should also
continue pursuing the development of more detailed, sophisticated and up-to-date
geographical information systems that can estimate the assets and population exposed
to risks due to sea level rise, storm surge and coastal flooding.

Regarding the impacts of overheating, more studies are needed. Having in mind the
difficulties of projecting due to the uncertainty related to energy prices, the investigation
of the relationship between energy demand and temperature for different regions and
sectors of the economy should keep on. Probably, economists might focus more on the
industrial and transportation sectors that currently demand a lot of electricity and are
comparably less able to adjust to new technologies or renewable energy sources.

As far as the development of tourist flows is concerned, more research should be done
focusing on the various methods of forecasting used in the past years. Calantone et al.
(1987) and Witt and Witt (1992) offer comprehensive reviews of the models and methods
used in the past to predict changes in global tourism. Further studies can adapt these
methods to the new data and circumstances in order to project future trends regarding
tourism and climate change.

6. Conclusion

As global warming will continue to increasingly be an issue of intense public debate, it
can be expected that the studying of the economic impacts of climate change on cities
will become a topic of even more research. Along the lines of the current limitations, a
greater number of papers specializing on regional impacts will be published. More direct
impacts would be quantified and more sophisticated models are to be developed.
Politicians and economists will realize the importance of cities and policy following
research’s direction will increasingly focus on applying measures on the urban level.
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The current papers and those to come will gradually pose more specific policy
dilemmas on politicians, policy makers and citizens. What are the benefits and what are
the costs of mitigation and adaptation? As it can be seen from the current studies,
mitigation is a measure that needs global coordination, whereas adaptation is more
applicable on the regional level. Cities can adapt more easily than nations or states.
Because of climate change, economic advantages of cities will gradually disappear and the
local authorities will have to assess the new situation. How should cities adapt to the new
economic settings and how should economic activity be re-oriented? For all these reasons,
further studies on the economic impacts of climate change on cities are needed to assist
the public officials in responding successfully to these questions.
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