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Abstract: Tourism can be considered an economic sector highly sensitive to climate change and it contributes to
the emission of greenhouse gases (GHG), one of the causes of global warming. To mitigate the negative effects,
the concept of sustainable tourism development emerges, which should incorporate the externalities derived
from climate change. Given this reality, this research aims to examine the impacts, opportunities, and challenges
for sustainable tourism development under global climate change scenarios. The methodology has a descrip-
tive/analytical, interdisciplinary, and systemic approach, based on bibliometric and documentary research, and
interviews with tourism development and climate change experts. The results include the construction of sce-
narios that may show the possible impacts and consequences of climate change on the international tourism
system, providing information for mitigation purposes, planning for adaptation actions, and minimizing impacts
and vulnerability.
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mitigar seus impactos negativos, surge a concepgao do desenvolvimento do turismo sob a 6tica da sustentabili-
dade que deverd incorporar as externalidades derivadas da mudancga climatica. Frente a esta realidade, este
artigo analisa os impactos, oportunidades e desafios para o desenvolvimento sustentavel do turismo no Brasil,
a partir dos cenarios projetados pela mudanca climatica global. A metodologia tem abordagem interdisciplinar
e sistémica, de cunho descritivo/analitico, realizada a partir de pesquisa bibliométrica, documental e entrevistas
junto aos especialistas na tematica do turismo, desenvolvimento e mudangas climaticas. Como resultados tem-
se a construgdo de cenarios prospectivos que mostram possiveis impactos e consequéncias das mudangas cli-
maticas ao sistema turistico internacional, constituindo-se em informagdes para fins de mitiga¢do, planejamento
de agdes de adaptagdao e minimizagdo de impactos e vulnerabilidades.

Palavras-chave: Impactos Climaticos. Turismo. Adaptacdo. Mitigacao.

Resumen: El turismo puede ser considerado un sector econdmico altamente sensible al cambio climatico y ha
contribuido a la emisién de gases de efecto invernadero (GEIl), una de las causas del calentamiento global. Para
mitigar sus impactos negativos, surge la concepcion del desarrollo del turismo desde el punto de vista de la
sostenibilidad, que debe incorporar las externalidades derivadas del cambio climatico. Delante de esta realidad,
este articulo analiza los impactos, oportunidades y desafios para el desarrollo sostenible del turismo, a partir de
los escenarios proyectados por el cambio climatico global. La metodologia tiene un enfoque interdisciplinario y
sistémico, de caracter descriptivo/analitico, realizado a partir de investigacion bibliometrica, documental y en-
trevistas junto a los especialistas en la tematica del turismo, desarrollo y cambios climaticos. Como resultados
se tiene la construccidn de escenarios prospectivos que muestran posibles impactos y consecuencias de los cam-
bios climaticos al sistema turistico internacional, constituyéndose en informaciones para fines de mitigacion, de
planificacidn de acciones de adaptacion y de minimizacién de estos impactos y vulnerabilidades.

Palabras clave: Impactos Climaticos. Turismo. Adaptacidn. Mitigacién.

1 INTRODUCTION change, but it also makes a significant contri-

bution to GHG emissions, especially due to

Manifested at various time scales and . .
transportation (passenger transport) and in-

rameter h recipitation an m- .
parameters such as precipitation and te frastructure (accommodation). The data re-

perature, climate change "may be suffering leased by the World Tourism Organization

expressive influence of processes derived . .
P P (2008) revealed CO; emissions in three tour-

from nature, processes that are not yet . . .
ism sectors: transportation, accommodation,

properly evaluated” (Conti, 2005, p. 71). and leisure tourist activities. The Organiza-

However, since the industrial revolution, . . . .
tion estimates that emissions from national

here h n a significant incr in th . .
there has been a significant increase in the and international sources generated by tour-

use of carbon (coal, oil, and natural gas . .
( o gas), ism in these three sectors of the production

which, when burned, releases carbon dioxide chain, represent around 4.9% of global GHG

(CO2) into the atmosphere, increasing its .
emissions.

power of retaining heat. This carbon burning In the ongoing debate on the causes

represents more than 50% of global GHG . .

and consequences of climate change, scien-
emissions (Marengo, Mendonca, 2007; IPCC,
2013; Ambrizzi et al.; PBMC, 2014).

Tourism plays a relevant role in this

tific production on tourism addresses adap-
tation and mitigation of climate change in de-

veloped countries (Scott et al.; Rayamajhi,
debate. It is an industry affected by climate
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2012; Grimm et al., 2013). However, the in-
dustry is facing a phenomenon that cannot
be controlled and that requires adaptation
and mitigation strategies to maintain long-
term tourism activities under a new climate
regime.

Therefore, this article analyzes the
impacts, opportunities, and challenges for
the sustainable development of tourism in
Brazil, under global climate change scenarios.
The methodology has an interdisciplinary
and systemic approach, with a descrip-
tive/analytical character, based on biblio-
metric and documentary research, and inter-
views with tourism, development, and cli-
mate change experts. As a result, scenarios
were constructed showing possible impacts
and consequences of climate change on the
international tourism system, providing valu-
able information for both mitigation pur-
poses, as well as planning adaptation actions,
and minimizing impacts and vulnerabilities.

2 THEORETICAL FRAMEWORK

2.1 Climate change and tourism: global chal-
lenges

Under a climate change scenario, it is
essential to reflect on the theme in relation
to the global context, its causes, and conse-
guences. As a direct impact, climate change
is related not only to the loss of biodiversity
and increase in natural hazards but also to so-
cial impacts as it threatens the economic
growth and political stability of nations. Ac-
cording to Santos (2000), "climate change
can be understood as all forms of climatic in-
constancy, regardless of its statistical nature
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or physical causes", and can be analyzed at
various time and spatial scales (p. 66).

Since the Industrial Revolution, in the
18th century, the use of fossil fuels, such as
coal and petroleum products, has intensified.
The growing use of these elements has
caused the composition of the atmosphere
to change, increasing the amount of long-
lived gases, especially CO..

The Intergovernmental Panel on Cli-
mate Change - IPCC (2014), in its latest report
reaffirmed that climate change is happening
and its causes are derived from anthropo-
genic activities. The report, entitled "Climate
Change 2014: Impacts, Adaptation, and Vul-
nerability," was prepared by the IPCC Work-
ing Group Il and details the impacts of cli-
mate change. The document concludes that
the response to climate change involves mak-
ing choices about risks in a changing world.

The contradictions between the style
of development adopted by the countries
and their support for nature are visible. Cli-
mate change directly affects the basic ele-
ments of life on the planet, such as access to
water, food production, health, and the envi-
ronment, causing increased pressure on nat-
ural resources combined with growing ur-
banization, industrialization, and economic
development.

In this context, one of the areas af-
fected by climate change is the tourism in-
dustry. According to the document "Climate
Change and Tourism: Responding to Global
Challenges", prepared by the World Tourism
Organization (UNWTO), in partnership with
the United Nations Environment Program
(UNEP) and the World Meteorological Organ-
ization (WMO), resulting from the 2" Inter-
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national Conference on Climate Change and
Tourism (Davos, Switzerland, 1-3 October
2007), climate change will affect tourism des-
tinations, their competitiveness, and sus-
tainability in four major areas: Direct climate
impacts; Indirect impacts of environmental
changes; Impacts of mobility policies and the
reduction of tourism; and Indirect impacts of
social change (Brasil, 2008).

The Conference brought together
people from various sectors to review recent
developments on the topic and prospects.
The Davos Declaration (2007) recognized cli-
mate change and its strong relationship with
tourism. It also acknowledged the need for a
long-term strategy for the industry to reduce
GHG emissions and concrete initiatives by
governments, companies, consumers, and
research and communication networks to
raise awareness and education on climate
change (OMT, 2007).

Following the Davos Conference, is-
sues related to climate change and tourism
have surfaced in the discussions at the Minis-
terial Summit held in London on November
13, 2007, UNWTO General Assembly in Car-
tagena de Indias (Colombia) from November
23 to 29, 2009 and the United Nations Con-
ference on Climate Change (COP 21) held in
Paris in 2015. The COP 21 was endorsed by
195 countries with the goal of reducing GHG
emissions in the context of sustainable devel-
opment. The meetings considered that tour-
ism must find common ground on addressing
climate change.

4 Major tourist segments in Brazil: sun and beach tour-
ism, ecotourism, social tourism, cultural, studies and
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The climate is among the factors that
motivate and determine much of the tourist
flows and trends. However, climate change
has affected many tourist destinations,
where extreme events of drought, storm,
large quantities of rain, and hurricanes
among others, have made many regions and
global communities vulnerable to these
events. But just as it is influenced by climate
change, tourism has contributed to global
warming.

According to Peeters et al. (2017), the
environmental impacts of tourism that con-
tribute to GHG emissions derive from energy
consumption, use of fossil fuels, and the
transportation of tourists. Such impacts con-
stitute the most urgent environmental prob-
lem related to tourism, imposing on the in-
dustry the challenge of finding mechanisms
to reduce environmental impacts, leading
countries to reduce carbon dioxide (CO,)
emissions, one of the elements responsible
for global warming.

Despite the new challenges, until re-
cently, both the tourism sector and the aca-
demic community, have done little research
on the impacts of climate change on tourism
and, conversely, on the weight tourism and
related activities have had on global environ-
mental change (Scott et al., 2009).

In any case, tourism segments* ex-
posed to extreme weather events may in-
creasingly be affected by climate change,
with impacts on their infrastructure, and re-
quiring emergency preparedness measures,

exchanges, fishing, sports, nautical, adventure, gastro-
nomic, rural, health.
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increasing maintenance costs, and some-
times disrupting commercial activity (Scott et
al., 2012; Fitchett et al., 2016). This means,
according to the UNWTO (2007), that even
under current conditions, the profitability
and viability of tourist destinations are par-
tially influenced by the climate.

The increase in global temperature
could shorten the winter, reducing the ice
sheets and, in addition to reducing the tour-
ism potential of ski resorts, could even make
tourism unfeasible, generating an entire eco-
nomic and social problem in the most af-
fected regions. However, in the same way
that climate change can impair tourism in
well-known regions, it may highlight the
tourism potential of regions that have not
been explored. In any case, it is important to
acknowledge the reciprocal relationship be-
tween tourism and climate change, how this
will affect tourism, and how tourism-related
pollution contributes to global warming
(Scott et al., 2009; Ficchett et al., 2015).

Therefore, the strategy is to encour-
age initiatives that lead to a series of
changes. These include the use of clean en-
ergy, stricter legislation on the conservation
of natural ecosystems, environmental educa-
tion, improvement of agricultural practices,
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reduction of consumption and waste, ade-
guate environmental and tourism policy,
among others, thus ensuring sustainability
for future generations.

2.2 Consequences of climate change: ob-
served scenarios for tourism

Scenarios, according to the IPCC, are
images of the future; they are neither fore-
casts nor predictions. They allow establishing
and assessing the socioeconomic and envi-
ronmental vulnerability of pre-climate
change reference, determining the impacts
of those changes, and assessing vulnerability
after adaptation (IPCC, 2001).

The main scenarios used in climate
change research are emissions, climate, envi-
ronmental, and vulnerability (Koumrouyan,
2010). In Table 1 these scenarios are identi-
fied according to Stern (2006); UNWTO
(2007); Moreno (2010); Grimm et al.; IPCC
(2013); and the Brazilian Panel on Climate
Change - PBMC (2014), trends adopted as a
reference, projections with global climatic
changes from two moderate scenarios of
temperature rise (+ 2 °C and + 3 °C), and in-
corporating the effects of the changes in dif-
ferent sectors including tourism.
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GEToR

Table 1 — Estimates of global impacts of temperature rise

SECTORS IMPACTS AT 2 °C IMPACTS AT 3 °C
A decline in crop production in tropi- | 600 million additional people, in relation to the
Agriculture | cal regions (50% of cereals, 25% of | 2 °C scenario, may be living at risk of starvation.
Food corn, and 10% of soybeans). Increased | Rising world food prices. Northeast Brazil will be
inequalities and conflicts over food | one of the most affected regions in the world.
and water shortages. Central-West | High-latitude agricultural production is likely to
and Northeast Brazil will suffer a drop | increase.
in agricultural production.
Potential 20-30% decrease in water | 1to 4 billion people will suffer from water short-
Water availability in some regions, such as | ages. Possible migrations caused by drought
southern Africa and the Mediterra- | causing socio-economic and political instability.
nean. From 600 million to 3 billion | The Caatinga biome will become more arid and
people threatened by water short- | the Amazon will suffer intense periods of
ages. drought.
From 90 to 200 million people will be | More than 300 million people will run the risk of
Human at risk of contracting malaria or other | being infected by malaria and 5 to 6 million by
Health diseases transmitted by insects or wa- | dengue fever.
ter. High rates of diarrhea and malnu-
trition in low-income countries.
15 to 40% of species facing the danger | Beginning of the collapse of the Amazon rain-
of extinction. Loss of 95% of most cor- | forest: losses of more than 10% of fish species;
als, impacts on commercial and sub- | of 22% of wetlands in the coasts. 50% of endan-
Ecosystem | sistence fisheries. Risk of permanent | gered species, including 25 to 60% of mammals,
Biodiversity | change from carbon sinks to carbon | 30 to 40% of birds and 15 to 70% of butterflies
sources (Amazon). A large portion of | in southern Africa. 88% risk of transformation
the Tundra and half of the boreal for- | from forests to non-forest systems. Possible
ests may disappear. loss and extinction of ice-dependent species.
60% loss of Arctic ice during the sum- | Total loss of oceanic ice during the summer in
mer. Complete and irreversible melt- | the Arctic. Complete loss of the ice sheet of
Glaciers ing of Greenland. A decrease of 25% | Greenland and Antarctic glaciers with heating of
or more of oceanic ice. 3 °C for several centuries.
Sea level rise and coastal flooding | Rising sea levels, coastal flooding and water
Seas and . - . . .
oceans could put at risk 25 to 50 million peo- | stress will put at risk 180 million people. Hun-
ple. High costs of recovery. dreds of thousands will have to migrate.
Increase in the frequency and inten- | Increase in the frequency and intensity of fires
Extreme sity of floods, droughts, storms, heat | and forest fires, droughts, storms, and heat
weather waves, tropical cyclones and other ex- | waves. Socio-economic losses mainly to the
events treme events. The Southern and | world's poorest countries and regions.
Southeastern parts of Brazil are more
vulnerable to these events.
Discomfort due to the high tempera- | Maximum reductions in seasons (spring and
ture, causing a decrease in the de- summer) in relation to humidity, and increase of
mand in many tourist destinations of | insolation causing losses for certain types of
sun and beach. New destinations tourism. Reduction of tourist areas with detri-
may arise mainly in Conservation ment to the winter tourism sector (snow). De-
Tourism Units, implying overcrowding in these | clining demand meaning an economic loss to

areas and ecological impacts.

mountain (snow melting) and coastal (sea rise,
and bleaching and mortality of coral reefs) des-
tinations.

Source: Stern (2006); IPCC (2013); PBMC (2014); UNWTO (2007); Moreno (2010); Grimm et al. (2013)
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The causes and consequences of cli-
mate change resulting from temperature rise
are global in scope (IPCC, 2007). Neverthe-
less, it manifests itself differently across the
diverse regions of the world (Stern, 2006;
Welzer, 2010). Poor countries should face
the greatest consequences even if they are
not responsible for most GHG emissions. Cli-
mate change could affect the most basic life-
supporting elements such as access to water,
food production, health, and the environ-
ment, causing increased pressure on natural
resources coupled with major urbanization,
industrialization, and economic develop-
ment.

Climate change affects tourism hav-
ing a direct and main relationship with water
scarcity. Climate change should also affect
beach tourism destinations, where sea-level
rise may harm the portion of the population
living in the coastal zone due to the concen-
tration of people and services available in
these regions (Kron, 2008).

Carmo and Silva (2009) assessed the
portion of population exposed to the risk of
sea-level rise and identified 24.3 million in-
habitants living in urban coastal areas, who
are most directly at risk. In relation to tour-
ism, the authors identify that the effects
should be felt in the increase of flood events
and the aggravation of erosive processes
(loss of beach, for example). In addition, the
urban and tourist infrastructure located in
the coastal zone could be damaged.

Reflecting on the magnitude of poten-
tial effects of climate change on the tourism
industry, Moreno (2010) points out that the
IPCC AR4 report (2007) on impacts, adapta-
tion, and vulnerability clarifies that there is
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considerable diversity where tourism is
treated regionally, revealing important geo-
graphical gaps in literature and research. In
other words, in the IPCC report (2014), tour-
ism receives little or no attention. Discus-
sions on the theme would have been ex-
pected, for example, on the effect of heat
waves on tourism, and competition for water
between tourism and other sectors, but this
has not been the case. The subject is also
poorly addressed in the sustainability chap-
ters and in the interrelationships between
adaptation and mitigation.

Adaptation is understood as the pos-
sible responses of ecosystems to the current
and potential impacts of climate change,
seeking to minimize possible anomalies and
to explore potential opportunities. Mitiga-
tion can be understood as actions that re-
duce the use of natural resources and imple-
ment measures that reduce GHG emissions
and benefit the recovery, regeneration, and
creation of sinks (Grimm, 2016).

Considering the above and observ-
ing the complexity of the impacts of climate
change for all economic sectors, and consid-
ering the interactions between the social and
ecological systems, interdisciplinary studies
and research are necessary to consider the
factors of vulnerability at multiple scales.
Whereas the responses to the impacts of cli-
mate change will consist primarily of individ-
ual responses at the local scale, it is necessary
that this multi-scale approach be applicable
to the analysis of the adaptive capacity at the
level of the communities (Dolan & Walker,
2004). In this context, tourism must be in-
serted in the research, as it constitutes a de-
velopment alternative for nations that de-
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pend on it economically.
3 METHODOLOGY

The data for this research were col-
lected from the bibliometric and documen-
tary analysis on the relationship between
tourism and climate change. At this point,
some gaps hindered the smooth develop-
ment of research because the current litera-
ture on the subject is limited. However, for
data collection and the construction of this
thematic field, especially for the analysis of
the possibilities and challenges that climate
change may pose to the tourism industry, we
sought the collaboration of a panel of experts
composed of specialists and researchers
from different areas of knowledge.

Thus, from January to May 2015, par-
ticipants from Brazilian universities were se-
lected and contributed to the research: Es-
tadual de S3ao Paulo (USP), Federal do Para
(UFPA), Federal do Ceard (UFC), Estadual da
Bahia (UNEB); and foreign universities: Coim-
bra (Portugal), Barcelona (Spain), Austral
(Chile), and King’s College London (England).
There were also collaborators from institu-
tions such as the Intergovernmental Panel on
Climate Change (IPCC), the Brazilian Panel for
Climate Change (PBMC) and the National In-
stitute for Space Research (INPE). A total of
fifteen experts from different fields contrib-
uted: Meteorology, Physics, Sociology, Eco-
nomics, Geography, Tourism, Management,
Social Sciences, Biology, and Environmental
Engineering.
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3.1 Research instrument

The research instrument was a struc-
tured interview composed of questions on
the relationship between tourism, climate
change and sustainable development. We in-
vited the experts and sent the questionnaires
via telephone or e-mail, informing the objec-
tives of the research. After the question-
naires were returned, data validity was
checked. At this point, the return of the ques-
tionnaires was satisfactory, and it was not
necessary to request clarification or further
information.

Because this is a very specific re-
search, a questionnaire was prepared and
sent to the collaborators, to respond to the
research objective: to analyze the impacts,
opportunities, and challenges for the sustain-
able development of tourism in Brazil, under
global climate change scenarios. The ques-
tions were: i) In the face of climate change,
what are the expected impacts on the tour-
ism industry in Brazil and in the world? ii) Is it
possible to articulate mitigation and adapta-
tion actions of the industry facing the chal-
lenges of climate change? iii) Under climate
change scenarios is it possible to point out
opportunities and challenges for the devel-
opment of tourism? iv) To what extent does
the creation or maintenance of Conservation
Units become an element of regulation and
mitigation of GHG emissions? v) Is it possible
to promote a low GHG emission develop-
ment, with tourism as an activity that con-
tributes to this reduction?

From the collected data it was possi-
ble to organize the contributions of the ex-
perts in different fields and, together with
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the data obtained in the bibliometric re-
search, to put them into perspective and es-
tablish the theoretical construct and results.

3.2 Data analysis

Content analysis was conducted so
that data become meaningful and valid. In
this sense, the analysis categories: climate
change, tourism and development, adapta-
tion, mitigation, and low carbon served to
transform the information obtained from the
experts into interpretable and meaningful
data according to the research objective.

Cross-checking of data was organized
around the categories that consisted in iden-
tifying core meanings in the experts’ contri-
butions. According to Bardin's proposal
(2011), the exclusivity rule was considered, in
which a quotation present in one category
cannot be in another, as well as the rule of
homogeneity, which defines a category as
having only one dimension in the analysis.
Continue re-readings of the data revealed
the "results" suggesting the main implica-
tions, challenges, and possibilities of climate
change to the sustainable development of
tourism.

4 RESULTS AND DISCUSSION

4.1 Climate change: impacts and challenges
for the development of Brazilian tourism

Recognizing the limitations of the
knowledge on the relationship between tour-
ism and climate change (Simpson et. al,,
2008; Scott et al., 2009; Moreno, 2010;
Grimm et al., 2013), the results presented
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here are based on bibliometric and docu-
mentary research, and on the opinions and
knowledge of the experts consulted.

Thus, when analyzing the potential
magnitude of the effects of climate change
on global tourism, research indicates signifi-
cant impacts. However, the lack of long-term
observations is a limiting factor in the diagno-
sis and quantification of the role of different
agents of the climate in the tourism system
(demand, supply, geographical space, and
agents).

In the same way, the surveys carried
out correspond to specific regions (islands
and ski destinations) that are not relevant to
tourism in Brazil. This could be justified by
the fact that despite growing attention to the
relationship between tourism and climate
change since the 1990s the field remains rel-
atively unexplored, mainly due to the lack of
government investment in research on envi-
ronmental and social dimensions of tourism.
Another limiting factor is that the interdisci-
plinary studies related to the subject, even
among those who play a relevant role in pub-
lic policies and governmental institutions,
still does not seem to be very expressive.

Notably, one of the basic characteris-
tics of Brazilian tourism is the diversity and
abundance of its resources, whose explora-
tion resulted in uneven tourism development
in terms of time and space, and the creation
of numerous products, giving rise to regions
with unequal and qualitatively distinct tour-
ism development. These characteristics that
identify the tourism product are directly re-
lated to the geographic setting, defined by its
environmental components and its territorial
function. Among the geographic features,
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the climate stands out, conferring peculiarity
and diversity to each region, resulting in
coastal, mountain, urban, and rural areas en-
vironments.

Based on these areas (coastal, moun-
tain, urban, and rural), the aim was to iden-
tify the scenarios of climate change and its
consequences for tourism in Brazil. However,
the four areas presented a scale of analysis
with some degree of abstraction that hides
heterogeneities, specific problems, environ-
mental contrasts, and climatic diversity.
Therefore, these areas can be affected differ-
ently, since, besides the specific characteris-
tics, the resources, products, and destina-
tions are diverse and each has a different re-
lationship with climate.

According to the nature and the scale
of analysis carried out, the information from
scientific studies, and the experts’ input, it
was found that the most vulnerable areas are
the coast and the mountain. The vulnerability
to the impacts of climate change is not par-
ticular to Brazil. According to Mello et al.
(2009), this situation also occurs in other
world tourist destinations.

Drawing upon the experts’ contribu-
tions, we identified the impacts, conse-
guences, and challenges posed by climate
change (Table 2) to the tourism industry. We
highlight that the consequences can affect
differently the various components of the
tourism system: geographical space, de-
mand, supply, and agents. Regarding the
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tourism system, the impacts can be expected
from the increase in global temperature, re-
duction in precipitation, an increase in its in-
terannual variability, increase in extreme cli-
matic events, and sea-level rise.

Among the possible impacts of cli-
mate change on Brazilian tourism, Coriolano
(2015) states:

(...) an emblematic example of the ac-
tivity in the coastal zone of Ceard, where
changes in the temperature of the
planet according to the specialist can
cause sea level to rise, and consequently
increase flood events and aggravate
beach erosion. In addition, the urban
and tourist infrastructure located in the
coastal zone can be damaged. An alter-
native to reduce the damage of these
impacts may be the implementation of
coastal engineering works, which, in
turn can affect bathing waters and the
scenic beauty of the coast (Expert con-
sulted, 2015).

Other tourist destinations in Brazil
may have some of their beaches affected, es-
pecially between the months of July and Sep-
tember, when the winds are stronger and the
tides are higher. The advance of the sea is re-
lated to local effects (erosion, human activ-
ity, engineering, and occupation) and global
warming. There are also temporal variations
of sea level that can influence the numbers of
long periods. Consequently, water invades
and destroys coastal infrastructure (Ma-
rengo, 2007; PBMC, 2014).
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Table 2 - Impacts, consequences, and challenges to the tourism industry in the face of climate change

FACTORS

Temperature
increase
(supply and
demand)

Extreme
Events
(geographical
space, de-
mand, supply,
and agents)

Sea-level rise

(geographical

space, supply,
and agents)

IMPACTS

- Reduction of the
appropriate period
of sun exposure
- Thermal stress
- Increase in the in-
cidence of skin
cancer

-Destruction of
tourism infrastruc-
ture
-Road blockades
- Interruption of
media services
-Changes in the hy-
drologic cycle

- Degradation of
beaches
- Bleaching of cor-
als
- Coastal erosion
- Destruction of
mangroves
- Destruction of
the waterfront in-
frastructure

CONSEQUENCES

- Redirection of demand to
other potential destinations,
such as conservation units
- Adaptation of the travel pe-
riod
- Fragmentation of the holiday
period with reduction in stay
- Poor quality of experience

- Real estate speculation;
- Contamination and spread of
diseases
- Lack of drinking water
- High cost of recovery
- Low capacity for emergency
care (rescue, evacuation, med-
ical services)

- Unavailability of emergency
accommodation, counseling
and assistance to victims
- Increase in the price of trips
- Insecurity
- Poor quality of experience
- Consumer distrust

- Decrease of sand space for
leisure
- Impacts on the freshwater
reserve
- High cost of the waterfront
restoration

Source: Grimm (2016), based on the experts’ contribution

CHALLENGES

- Promote a low-carbon activ-
ity
- Offer destinations of nature
all year round
- Promote actions and run
campaigns on sun protection
issues

- Foster new, more sustaina-
ble tourist destinations
- Promote actions and run
campaigns informing about
the protection and rational
use of resources
- New investments, technolo-
gies and marketing strategies
- Create plans and actions and
develop strategies to deal
with the consequences of ex-
treme events
- Implement warning
measures that anticipate oc-
currences of extreme events
and measures to mitigate the
problem and protect the local
population and the tourist

- Promote mitigation and ad-
aptation actions and initia-
tives
- Plan and order the use and
territorial occupation of the
seaside
- Implementation of coastal
engineering works

In the state of Parand, the shore of
Praia Grande (beach) in Matinhos is an exam-
ple of coastal areas degraded by severe ero-
sion, irregular occupation of the coast, rivers
with waters probably contaminated by clan-
destine sewage connections, introduction of

exotic species in the area of restinga (spit),
execution of infrastructure works of leisure
and access to the beach without criteria and
with suppression of dunes and restinga, and
constructions in publicly-owned property.
Such conditions are not exclusively due to cli-
mate change, but this may exacerbate situa-
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tions of coastal vulnerability due to heavy
rains, rising sea levels, storms, and other phe-
nomena that can greatly impact coastal com-
munities and their productive activities.

Climate change is contributing to sea-
level rise and causing storms resulting in
sand-starved beaches, where the progressive
scarcity of sand can cause some beaches in
the Brazilian coast to disappear mainly in ur-
ban areas, which are at greater risk because
sand is generally not replaced naturally and
the shoreline suffers from great erosion.
Moreover, rough sea with waves above three
meters high and high tides will amplify these
impacts throughout the coastal zone. There
is also an occasional effect, which is the
change in atmospheric circulation patterns,
with changes in the wave regime (Rosman,
2007).

On the other hand, milder tempera-
tures in the south of the country can some-
how favor beach tourism outside the sum-
mer period (Ambrizzi, 2015). Climate change
scenarios for coastal tourism indicate that
there may be a shift in the tourist season due
to the intensification of a warmer and drier
summer season. On the other hand, it may
favor expansion and changes in the seasons.
There may be a fragmentation of the working
holiday period, to better take advantage of
the atypical conditions of the weather (due
to excess heat out of season) and better eco-
nomic conditions (promotion of more afford-
able trips).

Warmer summers can indirectly en-
hance local economies through sales of
weather-related products, e.g., to protect
against ultraviolet rays (sunscreens, hats,
glasses, etc.), and to relieve the heat (bevera-
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ges, proper foods, ice creams, air condition-
ing, fans etc.), that become a basic need of
both residents and tourists (Marengo, 2015).

The climate projections, based on the
Brazilian biomes, show that particularly in
the North and part of the Northeast there will
be a decrease in rainfall, causing a lack of wa-
ter, while in the South there will be a signifi-
cant increase in rainfall that can produce ex-
treme flood events. For the Southeast, ex-
treme rainfall and drought are observed,
causing water shortage and floods that affect
the population.

The scenarios show that the availabil-
ity of potable water in the coastal zone may
be further aggravated, a situation currently
observed in some resorts, where the sea-
sonal concentration of tourist demand re-
quires supply alternatives. In this context, it
is suggested, like other global tourist destina-
tions, the desalination of seawater (Cape
Verde, Africa), use of underground resources
when they exist, and the use of rainwater
(Palma de Mallorca, Spain). The solution to
this question is key for the maintenance of
coastal tourism activity, especially under cli-
mate change scenario.

In this context, we can observe the
challenges tourism faces from the possible
impacts of climate change. Economic,
through new investments, technologies, and
marketing strategies; environmental, with
the protection and rational use of resources;
social, promoting the reduction of poverty,
the reduction of tourist vulnerability, ensur-
ing physical security of the receiving commu-
nity and tourists, in the event of an extreme
climatic event; policy, promoting mitigation
and adaptation actions and initiatives and;
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spatial, with proper planning and land use.

The impacts of climate change may
also affect tourism demand directly, interfer-
ing with the choice of destination and the pe-
riod of the trip, or indirectly affecting the
quality of the experience, adverse perception
after some extreme event and insecurity
about the destination.

Extreme events are a growing con-
cern for tourists in terms of security and pro-
tection, putting increasing pressure on plan-
ners and managers involved in tourism, urg-
ing them to analyze the impact of disasters
on the sector and to develop strategies to
deal with the adverse consequences (Madi-
tinos & Vassiliadis, 2008; Coriolano, 2015 —
expert consulted).

Therefore, we verify that the tourism
system is constantly adapting, responding to
environmental, economic, political, demo-
graphic, and technological changes, to new
demands, acting in a specific way according
to the territory where the tourist destination
is inserted. Therefore, Campos Filho (2015)
emphasizes that:

(...) it is important to analyze the im-
pacts taking a temporal and spatial scale
and considering the characteristics of
the site to be studied. In a macro sce-
nario, climate change has impacted neg-
atively all rural and urban environ-
ments, including vulnerable tourist des-
tinations (current and potential) inde-
pendent of biome and other geographic
features (Expert consulted, 2015).

Therefore, regions with less precipita-
tion should take measures to inform and ed-
ucate tourists on using water wisely, promot-
ing awareness on waste reduction. As for
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tourism enterprises, they should implement
simple, effective, and environmentally
friendly measures for water and energy use.
Leisure activities or tourist destinations that
depend on water (water parks, thermal
baths, etc.) must pay attention to the need to
diversify their activities. Likewise, tourist des-
tinations that are vulnerable to the impacts
of frequent heavy rains and its adverse ef-
fects (landslides, storms, floods, etc.) may
have highways and airports affected causing
delays or interrupting the movement of tour-
ists. These destinations should be vigilant
and get alert measures to anticipate the oc-
currence of winds, rainfall, lightning, and
storms in order to take steps to ease the
problem and protect the local population and
tourists.

In suggesting that the tourism indus-
try face the new challenges posed by climate
change, we should consider the global/local
relationship inherent to the phenomenon of
climate change, and the possible articulation
and actions of local movements with the in-
ternational proposals on the subject. How-
ever, Marengo (2015) warns that despite the
global/local articulation being possible, the
cooperation between regional and global ac-
tions is advisable, since there is no point in
reducing emissions locally if the "world con-
tinues to release greenhouse gases" (Expert
consulted, 2015).

According to Ambrizzi (2015), a coun-
try must show the world it is doing its part in
reducing GHG emissions and has a sustaina-
ble economic development. Maybe, as well,
it can influence more decisively other Na-
tions and thus be ableto propose projects
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and topics toward consensus, including those
countries that have not signed the global re-
duction agreement, under the Kyoto Protocol
(Expert consulted, 2015).

For actions aimed at addressing the
challenges posed by climate change to reach
their goals and become benefits to the re-
ceiving communities, tourists and tourism
companies will require partnerships among
the various segments to legitimize actions
and join efforts around common objectives.
Recognizing this need Redclift (2015) bets on
the collective and legitimate act of civil soci-
ety: “There need to be specified links be-
tween individual and collective action and
the need for strong community involvement.
The key is the strength and legitimacy of civil
society and its institutions” (Expert con-
sulted, 2015).

Climate change poses challenges to
tourism, however, it is possible to identify
opportunities for the sustainable develop-
ment of the activity by observing climate
change scenarios, especially for destinations
more vulnerable to extreme weather events,
which may affect the life of communities,
their assets, and ways of life, as well as tour-
ism infrastructure and tourists themselves.

In this case, Oliveira (2015) states that
the challenge that comes with pursuing op-
portunities "includes all economic activities,

5 The Kyoto Protocol is a complementary treaty to the
United Nations Framework Convention on Climate
Change. Created in 1997, it set emission reduction tar-
gets for developed countries, historically responsible
for the current climate change (Ministry of Environ-
ment)

6 The carbon market established under the Kyoto Pro-
tocol aims to market carbon. From the creation of
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not just tourism. It is necessary to manage
the changes that the ecological order will im-
pose through the aggravation of environ-
mental crisis" (Expert consulted, 2015). For
Ambrizzi (2015) it will be possible to "(...) gen-
erate opportunities through the knowledge
of how the climate will develop in the future.
Warmer and drier regions, cooler and wetter
can be adapted to develop environments
conducive to tourism in the region" (Expert
consulted, 2015).

Opportunities arise from change. The
tourism industry should seize the moment to
create conditions and develop a low-carbon
economy.

4.2 Opportunity to develop a low-carbon
tourism activity

On February 16, 2005, the Kyoto Pro-
tocol® came into force, the document "The
Economics of Climate Change," also known as
the Stern Report (Stern Review on the Eco-
nomics of Climate Change), emphasizes the
business opportunity with the global warm-
ing and the production of agrofuel.

From this report, the term low-carbon
economy® becomes part of Government dis-
courses. However, the current environmen-
tal crisis, makes it clear that it is not possible
to reconcile growth with climate change; Al-

Clean Development Mechanisms (CDMs) surplus car-
bon is generated which in turn can be traded via the
carbon market. CDMs can be both carbon sequestra-
tion and emission minimization. The carbon market
seeks to negotiate the reduction of carbon dioxide
emissions, theoretically helping to mitigate climate
change. To compose such a system, it is necessary to
elaborate a series of methodologies, regulations and
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though the prestigious Stern Report (2006)
argues that "it's not incompatible the fight
against climate change with the promotion of
growth" (p. 39), this statement does not
point the way toward this utopia.

As far as low-carbon economy is con-
cerned we should highlight that using tech-
nology and processes less damaging to the
environment are essential, however, this is
not always a viable solution in the short term.
According to Frangilli (2007), obtaining the
so-called "carbon credits" is a new path com-
panies and governments should consider
carefully.

The Kyoto Protocol represents a
global effort to mitigate climate change; the
document states that developed countries,
signatories to the agreement, should reduce
their emissions by an average of 5 percent
between 2008 and 2012, based on its 1990
emissions. It also established a mechanism
that allowed emission reduction projects in
developing countries that did not have emis-
sion reduction targets under the protocal,
the Clean Development Mechanism (CDM).
The CDM also helps countries with quantified
GHG emissions limitation or reduction to
achieve their commitments. That is, devel-
oped countries can meet part of their limita-
tion and reduction targets for greenhouse
gas emissions through the purchase of car-
bon credits generated in projects located in
developing countries. Thus, countries like
Brazil increase their chances of sustainable
development. CDM projects should contem-

structures for monitoring and trading 'credits' to re-
duce emissions.
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plate replacement of fossil fuels, energy effi-
ciency, burning or use of methane, among
others. For the removal of carbon, methodol-
ogies for afforestation and reforestation
were approved, where voluntary actions
have been carried out in the context of the
neutralization or compensation of emissions.
However, caution should be exercised when
using this type of measure, since there are
many doubts about its real effectiveness
(Frangialli, 2007, p. 32).

Viola (2010), assessing the advan-
tages and disadvantages of Brazil in the tran-
sition to a low-carbon economy, highlights
the importance of reflecting on the potential
of the various sectors of the economy, as
many demonstrate the potential and interest
of their leaders in the transition to a low-
economy carbon, among them the author
emphasizes ecotourism.

Specifically, in the tourism sector, the
low-carbon economy can be translated as the
provision of lodging, transportation, food,
and recreation services that meet the needs
of the demand, that seeks a better quality of
life of the local community and promotes the
progressive reduction of the environmental
impacts of services throughout the life cycle
of the product. In other words, a low-carbon
economy for tourism must enhance products
with lower ecological impact, meeting the
growing environmental awareness of con-
sumers, and preserving the culture of host
communities (Grimm, 2016).

The initiatives for low-carbon tourism
should involve the entire tourism system (de-
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mand, local population, private initiative,
public authorities, and NGOs), promoting
measures to address climate change in the
short and medium term. Among the main ob-
jectives to achieve a low-carbon economy in
the sector Grimm (2016, p. 66) highlights:

v' To create a platform for tourism compa-
nies to calculate their GHG emissions
and present their reduction commit-
ments;

v" To bring together these reduction com-
mitments and disseminate the progress
and impacts achieved to different stake-
holders;

v’ To promote training and information
campaigns on the low-carbon economy
in the tourism industry;

v' To promote partnerships between tour-
ism companies aiming at the reduction
of GHG emissions;

v' To promote scientific events on priority
topics on climate change and tourism.

In the light of these principles, the
tourism industry from the ecological effi-
ciency (or eco-efficiency) outlook, presents
itself as a perspective that can provide initia-
tives that are considered more sustainable.

Eco-efficiency is a term coined by the
World Business Council for Sustainable De-
velopment, created in 1995, based on the life
cycle of the product, whose analytical ap-
proach seeks to reduce the use of resources
and minimize environmental impacts. It has
been used mainly in the context of the indus-
trial economy to reduce costs and create
market opportunities while reducing the im-
pact on the environment (Cramer, 2000).

In tourism, eco-efficiency can help de-
cision-making in carbon trading, however,
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Gossling et al. (2005) warn that some issues
must be considered in applying the concept
of eco-efficiency. Among them, the need to
collect detailed data on transportation, ac-
commodation, and leisure activities, as well
as revenues generated for different markets.
This can often prove to be difficult, but none-
theless, eco-efficiency can become a more
widely used instrument for sustainable tour-
ism (Gossling et al., 2005).

Also, destinations that are more vul-
nerable to extreme events (lack of water,
heat waves, hurricanes, floods, landslides,
sea level rise, etc.) should try to adapt to new
environmental and climate scenarios. From
this adaptation, new forms of tourism can
emerge, such as community-based tourism,
which seeks an alternative to mass tourism,
favoring low environmental impact activities.

Developing countries, as suggested by
the scenarios pointed out by the experts con-
sulted, are the most vulnerable to the im-
pacts of climate change and those least able
to cope with them. Thus, efforts to expand
research and production of knowledge that
can help decision-makers in planning and
creating public policies that include the tour-
ism

industry in approaches to climate

change, become essential.

5 CONCLUDING REMARKS

In general, the results describe the av-
erage behavior of the present climate and,
although shrouded in uncertainties, projec-
tions of climate change throughout the
twenty-first century constitute valuable in-
formation both for mitigation purposes, as
planning of adaptation actions and minimiza-
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tion of impacts and vulnerabilities. Consider-
ing the different estimates that imply poten-
tial socio-economic and environmental im-
pacts, it is advisable to plan and make deci-
sions now, and in the future, especially in the
tourism industry that depends intrinsically on
the climate and the natural environment for
its development.

All projections agree on a tempera-
ture increase from 3 °C in the South of Brazil
to 5 °C in the North/Northeast. Within this
framework, tourism, as well as other im-
portant sectors of the Brazilian economy (ag-
riculture, livestock farming, power genera-
tion, etc.), will have to adapt to the new cli-
mate regime. In this way, impacts can be min-
imized.

We emphasize that the impacts of cli-
mate change and its direct and indirect ef-
fects may also lead to changes in the inter-
ests of agents towards activities that take ad-
vantage of the opportunities offered by the
new scenarios, such as the expansion of tour-
ism in conservation areas. Likewise, the pro-
motion of tourism in rural and inland areas
can progressively decongest areas that are
more vulnerable, saturated, fragile, and
whose sustainability is conditioned by cli-
mate change.

There is no set of unique mitigation
and adaptation measures. The entire tourism
system can and should take steps to reduce
GHG emissions associated with its activities.
For tourists, the choice of less polluting
means of transport, search for products and
activities with zero carbon footprint and
compensation of their emissions when using
air transport. For agents, the promotion of
lengthier stays, destinations closer to source
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markets, and the development of eco-effi-
cient products and activities. In the sphere of
public policy, Governments and communities
should seek to develop a normative frame-
work that promotes energy efficiency and
education and awareness programs on the
subject. In the transport and accommodation
sectors, water and energy efficiency can be
the most appropriate alternative.

In order to achieve these objectives,
the tourism industry should focus its action
on the application of technologies and the
adaptation of tourism businesses and desti-
nations to new environmental conditions
(adaptation may be in terms of seasonality,
diversification of supply, among others).

REFERENCES

Ambrizzi, T.; Artaxo, P. (2014). Aquecimento glo-
bal, menos mito mais ciéncia. Disponivel em:
http://www.pbmc.coppe.ufrj.br/pt/noticias/294-
aquecimento-global- menos-mito-e-mais-cien-
cia. Acesso em 02 de setembro de 2014.

Ambrizi, T. (2015). Desenvolvimento, mudang¢as
climdticas e turismo. Especialista consultado em
julho de 2015.

Bardin, L. (2011). Andlise de conteudo. Sao Paulo:
EdicGes 70, 229 p.

Brasil. Cdmara dos Deputados. (2008). Mudancas
climdticas: o turismo em busca da ecoeficiéncia.
Brasilia: Camara dos Deputados, Edicdes Camara,
2008. XX p. — (Série acdo Parlamentar; n. 377).

Campos Filho, A.V. (2014). Turismo comunitdrio e
mudancas climdticas. Especialista consultado em
junho de 2014.

Rev. Bras. Pesq. Tur. S3o Paulo, 12(3), pp. 1-22, set./dez. 2018.

17


http://www.pbmc.coppe.ufrj.br/pt/noticias/294-aquecimento-global-%20%20%20%20%20menos-mito-e-mais-ciencia
http://www.pbmc.coppe.ufrj.br/pt/noticias/294-aquecimento-global-%20%20%20%20%20menos-mito-e-mais-ciencia
http://www.pbmc.coppe.ufrj.br/pt/noticias/294-aquecimento-global-%20%20%20%20%20menos-mito-e-mais-ciencia

Carmo, R. L.; Silva, C. A. M. (2009). Populagdo em
zonas costeiras e mudancgas climaticas: redistri-
buicdo espacial e riscos. In: Hogan, D. J.; Maran-
dola Jr. (Org.). Populagdo e mudanga climdtica:
dimensdes humanas das mudangas ambientais
globais. Campinas: Nucleo de Estudos de Popula-
¢do; UNFPA, (1) 1, 137-158.

Conti, J.B. (2005). Consideragdes sobre as Mu-
dangas Climaticas Globais. Revista do Departa-
mento de Geografia. Sdo Paulo, USP, (1)16, 70-
75.

Coriolano, L. N.; Lima, L. C. (2015). Turismo comu-
nitdrio e mudancas climdticas. Especialista con-
sultada em junho de 2015.

Cramer, J. (2000). Early warning: integrating eco-
efficiency aspects into the product development
process. Environmental Quality Management
Winter, 1 —10.

Dolan, A. H.; Walker, I. J. (2004). Understanding
vulnerability of coastal communities to climate
change related risks. Journal of Coastal Research,
SI 39 (Proceedings of the 8th International
Coastal Symposium), Itajai, SC — Brazil.

Fernandes, K. (2011). Disponivel em: https://noti-
cias.uol.com.br/cotidiano/ultimas-noti-
cias/2011/06/05/praias-no-ceara-devem-desapa-
recer-em-dez-anos-diz-estudo.htm#fotoNav=4.

Acesso em 23 de maio de 2017.

Fitchett, J.M.; Grant, B.; Hoogendoorn, G. (2016).
Climate change threats to two low-lying South Af-
rican coastal towns: risks versus perceptions.
South African Journal of Science, (1) 112, 5/6,
may/june.

Frangialli, F. (2007). Turismo ird contribuir para
solugbes para a mudancga climdtica global e a po-
breza. Disponivel em: www.medioambienteon-
line.com. Acesso em 20 de setembro de 2013.

Grimm, I. J. ; Alcantara, L. C. S. ; Sampaio, C. A. C.

Tourism under climate change scenarios: impacts, possibilities, and challenges

Gossling, S. Et Al. (2005). The eco-efficiency of
tourism. Ecological Economics, v. 54, p. 417—434.
Grimm, I. J.; Prado, L. Giacomitti, R. B. Mendonga,
F. A. (2013). Mudangas climaticas e o Turismo:
desafios e possibilidades. Revista Brasileira de Cli-
matologia, 8(11), julho\dezembro.

Grimm, 1.J. (2016). Mudancas climdticas e o tu-
rismo: estratégias de adaptacdo e mitigacdo.
Tese (Doutorado) - Programa de Pés-Graduacdo
em meio Ambiente e Desenvolvimento da Uni-
versidade Federal do Parana. Curitiba, 250p.

Intergovernamental Panel On Climate Change -
IPCC. (2001). Grupo de Trabalho 2. Terceiro Rela-
torio de Avaliagcdo, Anexo B: Glossario de Termos.

. (2007). Climate change. Synthesis Re-
port. Geneva.

. (2013). “Resumen para responsables de
politicas. En: Cambio Climdtico 2013: Bases fisi-
cas. Contribucidn del Grupo de trabajo | al Quinto
Informe de Evaluacién del Grupo Interguberna-
mental de Expertos sobre el Cambio Climatico”
[Stocker, T. F., D. Qin, G.-K. Plattner, M. Tignor, S.
K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex y
P.M. Midgley (eds.)]. Cambridge University Press,
Cambridge, Reino Unido y Nueva York, NY, Esta-
dos Unidos de América. Disponivel em:
http://www.ipcc.ch/pdf/assessment- re-
port/ar5/wgl/WG1AR5 SPM_brochure es.pdf.
Acesso em 21 de setembro de 2014.

. (2014). Climate Change. Synthesis Re-
port Summary for Policymakers. Disponivel em:
https://www.ipcc.ch/pdf/assessment-re-
port/ar5/syr/AR5_SYR_FINAL _SPM.pdf.
em junho de 2016.

Acesso

Koumrouyan, A. Et Al. (2010). Projegbes climati-
cas para o século XXI: IPCC AR4, IPCC AR5. Sdo
José dos Campos, Sdo Paulo.

Kron, W. (2008). Coasts — The riskiest places on
Earth. In: Smith, J. M. (Org.). Coastal Engineering.
In: INTERNATIONAL CONFERENCE ON COASTAL

Rev. Bras. Pesq. Tur. S3o Paulo, 12(3), pp. 1-22, set./dez. 2018.

18


https://noticias.uol.com.br/cotidiano/ultimas-noticias/2011/06/05/praias-no-ceara-devem-desaparecer-em-dez-anos-diz-estudo.htm#fotoNav=4
https://noticias.uol.com.br/cotidiano/ultimas-noticias/2011/06/05/praias-no-ceara-devem-desaparecer-em-dez-anos-diz-estudo.htm#fotoNav=4
https://noticias.uol.com.br/cotidiano/ultimas-noticias/2011/06/05/praias-no-ceara-devem-desaparecer-em-dez-anos-diz-estudo.htm#fotoNav=4
https://noticias.uol.com.br/cotidiano/ultimas-noticias/2011/06/05/praias-no-ceara-devem-desaparecer-em-dez-anos-diz-estudo.htm#fotoNav=4
http://www.medioambienteonline.com/
http://www.medioambienteonline.com/
http://www.ipcc.ch/pdf/assessment-%20report/ar5/wg1/WG1AR5_SPM_brochure_es.pdf
http://www.ipcc.ch/pdf/assessment-%20report/ar5/wg1/WG1AR5_SPM_brochure_es.pdf
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf

Grimm, I. J. ; Alcantara, L. C. S. ; Sampaio, C. A. C.

. Tourism under climate change scenarios: impacts, possibilities, and challenges

ENGINEERING (ICCE, 2008), 31, Hamburg, Ger-
many. Proceeding.

Maditinos, Z.; Vassiliadis, C. (2008). Crises and
disasters in tourism industry: happen locally, af-
fect globally. Management of International Busi-
ness and Economics Systems, MIBES Conference
2008. Technological Institute of Larissa. School of
Business and Economics. Larissa, Greece, 4-5 july,
2008, p. 67-76.

Marengo, J. A. (2007). Mudangas climdticas e
eventos extremos no Brasil. Fundagao Brasileira
para o Desenvolvimento sustentavel — FBDS, 76p.

. (2015). Desenvolvimento, mudancas cli-
madticas e turismo. Especialista consultado em ju-
Iho de 2015.

Mello, C.; Mckeown, J.; Minninger, S. (2009).
(Org.) Disaster Prevention in Tourism Perspectives
on Climate Justice. Ecumenical Coalition on Tour-
ism in cooperation with EED Tourism Watch, Ger-
many.

Mendonga, F. (2007). Aquecimento global e suas
manifestacdes regionais e locais. Revista Brasi-
leira de Climatologia, 2, p. 71 - 86.

Moreno, A. (2010). Climate Change and Tourism
Impacts and Vulnerability in Coastal Europe. Tese
(Doutorado) - Maastricht University. Universi-
taire PERS. Disponivel em: http://arno.uni-
maas.nl/show.cqi?fid=20143. Acesso em 17 de
julho de 2014.

Moreira, C.J.E. (1986). Rainfall and flooding in
the Guayas river basin and its effects on the inci-
dence of malaria 1982-1985. Disasters, 10(2), p.
107-111.

Muehe, D & Rosman, P.C.C. (2011). A orla Cos-
teira da regido metropolitana do Rio de Janeiro:
impactos das mudangas climaticas sobre o meio
fisico.  Disponivel em:

Acesso em 03 de maio de 2017.

Nobre, C.A.; Sampaio, G.; Salazar, L. (2007). Mu-
dangas climaticas e Amazonia. Ciéncia e Cul-
tura, 59 (3), Sdo Paulo, july/sept.

Oliveira, M. E. (2015). Desenvolvimento, mudan-
¢as climdticas e turismo. Especialista consultado
em setembro de 2015.

Organizatién Mundial Del Turismo. (2007). De
Davos a Bali: la contribucion del turismo al reto
del cambio climdtico. Davos, Suiza, 3 de octubre
de 2007. Disponivel em:

Acesso em 10 de janeiro de 2017.

Organiza¢do Mundial Do Turismo/Pnuma/Omm.
(2008). Cambio climdtico y turismo: Responder a
los retos mundiales. Resumo. Disponivel em:
http://www.world-tourism.org/espanol/ index.htm.
Acesso em 03 de junho de 2014.

Painel Brasileiro De Mudangas Climaticas —
PBMC. (2014). Contribui¢do do Grupo de Traba-
Iho 3 ao Primeiro Relatdrio de Avaliagdo Nacional
do Painel Brasileiro de Mudangas Climdticas. Su-
mario Executivo do GT3. PBMC, Rio de Janeiro,
Brasil, 24 p.

Peeters, P. Et Al. (2017). The eco-efficiency of to
tourism.  Disponivel em: http://www.da-
tasheets.tips/culture-and-the-arts/the-eco-effi-
ciency-of-tourism/. Acesso em:

junho de 2017.

Rayamajhi, S. (2012). Tourism and Climate
Change: A Study of the Perceptions of Stakehold-
ers along the Annapurna Trekking Trail. Nepal
Tourism and Development. Review 2, p. 60 — 86.

Redclift, M. R. (2015). Desenvolvimento, mudan-
¢as climdticas e turismo. Especialista consultado
em setembro de 2015.

Rosman, P. (2007). As vulnerabilidades do litoral
do Rio na mira da ciéncia. Disponivel em:
http://www.planeta.coppe.ufrj.br/artigo.php?ar-
tigo=859. Acesso em 02 de agosto de 2015.

Santos, M. J. (2000). Mudancgas Climaticas e o Pla-
nejamento Agricola. In SANT'ANNA Neto, J. L. e

Rev. Bras. Pesq. Tur. S3o Paulo, 12(3), pp. 1-22, set./dez. 2018.

19


http://arno.unimaas.nl/show.cgi?fid=20143
http://arno.unimaas.nl/show.cgi?fid=20143
http://sdt.unwto.org/sites/all/files/docpdf/ccbrochdavbalmembbgsp.pdf
http://sdt.unwto.org/sites/all/files/docpdf/ccbrochdavbalmembbgsp.pdf
http://www.world-tourism.org/espanol/
http://www.datasheets.tips/culture-and-the-arts/the-eco-efficiency-of-tourism/
http://www.datasheets.tips/culture-and-the-arts/the-eco-efficiency-of-tourism/
http://www.datasheets.tips/culture-and-the-arts/the-eco-efficiency-of-tourism/
http://www.planeta.coppe.ufrj.br/artigo.php?artigo=859
http://www.planeta.coppe.ufrj.br/artigo.php?artigo=859

Zavatini, J. A. (org.). Variabilidade e mudanga cli-
madtica: implicacdes Ambientais e Socioeconomi-
cas. Maringa: Editora da Universidade Estadual
de Maringa.

Scott, D.; de Freitas, C.R.; Matzarakis, A. (2009).
Adaptation in the tourism and recreation sector.
In: Mcgregor, G.R.; Burton, I.; Ebi, K. (Org.) Biome-
teorology for adaptation to climate variability
and Chang, p. 171 -194.

Scott, D.; Gossling, S.; Hall, M. (2012). Interna-
tional tourism and climate change. Wiley Interdis-
ciplinary Reviews: Climate Change, 3, p. 213-232,
maio/jun.

Simpson, M.C., Gossling, S., Scott, D.; Hall, C.M,;
Gladin, E. (2008). Climate Change Adaptation and
Mitigation in the Tourism Sector: Frameworks,
Tools and Practices. UNEP, University of Oxford,
UNWTO, WMO: Paris, France, 158p.

Stern, N. (2006). Stern Review on the Economics
of Climate Change. Cambridge University Press.

Viola, E. (2010). A Politica Climatica Global e o
Brasil: 2005-2010. Revista tempo do mundo-
RTM, 2 (2), p. 81-117, ago.

Welzer, H. (2010). Guerras Climdticas: porque
mataremos e seremos mortos no século 21. Sao
Paulo: Geracdo editorial, 314 p.

Information on the authors

Isabel Jurema Grimm

Post-doctoral degree in Eco-socio-economics
by the Graduate Program in Urban Manage-
ment - PPG-TU/PUCPR. PhD in Environment
and Development, by UFPR (2016). Master’s
degree in Regional Development by FURB
(Blumenau - 2010). Graduated in Tourism
from the UNIOESTE Western Paranad State
University (Foz do Iguacu - 1989). Specialist in

Grimm, I. J. ; Alcantara, L. C. S. ; Sampaio, C. A. C.

= Tourism under climate change scenarios: impacts, possibilities, and challenges

Administration of the Development of Tour-
ist Activity in Receptive Centers by USP - Sdo
Paulo (1991) and Specialist in Didactics and
Teaching Methodology by UNOPAR (Lon-
drina - 1998). Hotel Management Course in
Mallorca - Spain (1998). Worked at the Tour-
ism Department of Foz do Iguagu (Parana
State) at the department of projects and re-
search. With lectures in the Tourism program
at the Federal University of Parana State
(UFPR), and occupied a senior lecturer posi-
tion at FAMEC - Metropolitan College of Cu-
ritiba and at the Santa Amelia college in
Ponta Grossa. Integrated the Tourism De-
partment of Pomerode city hall (Santa Cata-
rina State). Worked as a Researcher at the
Research Center (NECOS) of UFPR/PR and
CEPES/ISAE. Post-doctoral student of the PPG
program in Urban Management at the Pon-
tifical Catholic University of Parana (PUCPR),
together with the research project: Urban
Eco-socio-economics and socio-productive
arrangements, and community self-manage-
ment for sustainable territorial development.
Coordinator of the Post-graduate Program in
Governance and Sustainability at the ISAE
Higher Institute of Administration and Eco-
nomics (FGV - Getulio Vargas Foundation).
Also working with the lines of research in Ter-
ritorial Development, Cooperatives, Eco-so-
cio-economics, Tourism, and Sustainability.
Email: isabelgrimm@gmail.com

ORCID: https://orcid.org/0000-0003-0211-
8048

Liliane Cristine Schlemer Alcantara
Post-doctoral degree in Eco-socio-economics
and Good Living (Buen Vivir)/Graduate Pro-

Rev. Bras. Pesq. Tur. S3o Paulo, 12(3), pp. 1-22, set./dez. 2018.

20



gram in Urban Management/Pontifical Cath-
olic University of Parana, PUCPR, Brazil. PhD
in Regional Development/Regional Univer-
sity of Blumenau (FURB, Brazil) with Doctoral
Sandwich Program at the Institute of Cooper-
ative Studies/Mondragon University, Spain.
Certificate in: Support Program for Teaching
and Scientific and Technological Research in
Vocational Education Integrated to Youth
and Adult Education/Federal Institute of Ed-
ucation, Science and Technology of Mato
Grosso, IFMT, Brazil. Rural Management/Uni-
versity Federal of Lavras, UFLA, Brazil and
Methodology and Didactics of Higher Educa-
tion/Faculty of Education, Sciences and Lan-
guages of Urubupungd, FECLU, Brazil. Bache-
lor in Business Administration/Educational
Society Trés de Maio, Brazil. Research topics:
Regional Development, Sustainable Territo-
rial Development, Eco-education, Coopera-
tive Education, Eco-socio-economics, Good
Living. Researcher of study groups: Public
politics (FURB), Environmental analysis and
eco-development (FURB), Resilience and
family farming in the Amazon/UNEMAT, Bra-
zil and Eco-socio-economics/UFPR, Brazil.
Professor of Management and Account-
ing/Federal University of Mato Grosso,
UFMT, Brazil. She is a professor of the Grad-
uate Program in Environmental Sciences/
Mato Grosso State University, UNEMAT, Bra-
zil.

Email: isabelgrimm@gmail.com

ORCID: https://orcid.org/0000-0001-8502-
720X

Carlos Alberto Cioce Sampaio

Grimm, I. J. ; Alcantara, L. C. S. ; Sampaio, C. A. C.

Tourism under climate change scenarios: impacts, possibilities, and challenges

Administrator/PUCSP, Master’s degree and
PhD in planning and organizational manage-
ment for sustainable development/UFSC.
Post-doctoral fellowship in Eco-socio-eco-
nomics/UACH, Coopera-
tivism/U.Mondragon and Environmental Sci-
ences/WSU. Researcher/CNPqg. Coordinator
(2016-2018) and Adjunct Coordinator (2012-
2016) in Environmental Sciences Area from
CAPES. Member of the Scientific Technical
Council (extended)/Capes between 2016 -
2018. Member of Advisory Committee of Ur-
ban and Regional Planning from the Founda-

Corporate

tion for Research Support of Parana (F. Arau-
caria). Internships with two seniors’ re-
searchers, Manfred Max-Neef (Alternative
Nobel Prize) and Ignacy Sachs (one of the cre-
ators of Eco-Development), and internship in
the Cooperative Complex of Mondragédn,
Basco Country, global paradigmatic example
of cooperative, 2009. Fulbright Foundation
Scholar (USA), 2015, visiting professor at the
Brazilian Center for Contemporary Studies
(CRBC) at the School of Higher Studies in So-
cial Sciences (EHESS) in Paris, 1996, and the
Center for Environmental Studies at the Aus-
tral University of Chile (UACh), 2005. He is a
professor of the Graduate Program in Re-
gional Development/FURB, Environmental
Manager/UP and Environment and Develop-
ment/UFPR. He is visiting researcher of Inter-
personal Process Lab/Washington State Uni-
versity (WSU) and visitor professor of the
Graduate Program in the Human Scale Devel-
opment and Ecological Economics/UACH. He
coordinates the Center of Eco-socioeconom-
ics and, in partnership, the Center for Public
Policies. Pioneer in theoretical and empirical
research on the topic Eco-socio-economics,

Rev. Bras. Pesq. Tur. S3o Paulo, 12(3), pp. 1-22, set./dez. 2018.

21



comprising Planning and Organizational
Management for Sustainable Territorial De-
velopment, and Community-based Political
and Socio-productive Arrangements, and
Community-Based Tourism, Solidarity and
Sustainable Development in Latin America.
He published 111 papers in journals and 180
studies in national and international scientific
congresses, as well as 10 books and 58 chap-
ters.

Email: carlos.cioce@gmail.com

ORCID: https://orcid.org/0000-0002-0664-
026

Grimm, I. J. ; Alcantara, L. C. S. ; Sampaio, C. A. C.

Tourism under climate change scenarios: impacts, possibilities, and challenges

Rev. Bras. Pesq. Tur. S3o Paulo, 12(3), pp. 1-22, set./dez. 2018.

22



