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Abstract
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faces significant challenges due to climate change impacts. This review paper evaluates various

climate change impacts on African tourism and examines adaptation strategies implemented 24 April 2025
across the continent. 49 relevant papers were identified through a systematic review. An increase 05 June 2025
in extreme weather conditions, altered precipitation patterns and rising temperatures threaten the 20 June 2025
viability of key tourist attractions. These results highlight key issues such as the loss of biodiversity, - ﬁ::%;‘;
the disruption of wildlife migrations, beach erosion and infrastructure damage. As a result,
different adaptation strategies have been implemented. Resilient infrastructure development,
diversification of tourism products, and community engagement and education programs are
some examples. A variety of technologies, such as early warning systems and flexible itinerary
options, are also mentioned in reviews. Concrete policy gaps such as limited access to climate
finance for tourism specific adaptation in vulnerable destinations are also discussed. The paper
concludes by discussing the implications of these findings for policy makers, the private sector and Keywords:
local communities. Finally, the paper discusses limitations of the study including reliance on Climate change
English peer-reviewed literature and the omission of grey literature. The paper also suggests areas A dagtr;};ﬁ
for further research including expanding coverage to underrepresented regions, using mixed Tourism
methods approaches to assess sustainability and to include nature-based solutions. Africa

1. Introduction

Tourism is one of the fastest growing industries in the world and plays a significant part in sustainable development by
contributing in infrastructure, creating job opportunities and foreign exchange [The United Nations World Tourism
Organization (UNWT), 2023]. According to Mihigo and Lukenangula (2023), the tourist industry in Africa is
exceptionally diverse, offering a wide range of attractions such as stunning beaches, a wealth of wildlife, destinations
with a profound cultural legacy and breath-taking landscapes like mountains and deserts. The industry contributes
significantly to the economic development of many African countries by creating employment, generating income and
advancing cross-cultural interactions (Mubita et al., 2023). On the other hand, climate change refers to long-term
variations in sea levels, temperature, precipitation patterns and the frequency of extreme weather events
[Intergovernmental Panel on Climate Change (IPCC), 2023]. Human-generated greenhouse gas emissions are primarily
responsible for these changes, which already have an impact on both natural ecosystems and human civilisations. The
relationship between tourism and climate change presents challenging issues that require effective adaptive solutions
to ensure sustainability and resilience (Dube et al., 2022; Rogerson, 2016).

Climate change has complex implications on tourism; it influences both natural and man-made attractions, which
threatens the industry’s overall productivity. Changes in the factors that attract tourists have a significant impact on the
tourism sector (IPCC, 2023; Kilungu & Munishi, 2024). Climate change factors that influence tourism include rising
temperatures, shifting precipitation patterns and an increase in extreme weather events like floods and cyclones
(Ngxongo, 2021; UNWTO, 2022). For example, Mount Kilimanjaro’s appeal to climbers and adventurers is directly
threatened by the melting of the mountain’s famous snow (Minja, 2014; 2015). The abundant marine life that attracts
scuba divers and snorkelers to the beaches of Kenya and Tanzania is additionally at risk due to coral bleaching events,
which are fuelled by hotter water temperatures (Bushesha, 2018; Tervo-Kankare, 2023). High storms, rising
temperatures and variations in rainfall are direct repercussions of these climate-related disruptions; indirect
implications include health dangers from climate-sensitive illnesses, changes in tourist behaviour and financial losses

Published by The University of Dodoma https://doi.org/10.58548/2025abmj31.6880
© 2025 The authors. CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/)

68


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-0993-821X
https://orcid.org/0000-0002-7495-1920
https://orcid.org/0000-0003-3413-3453
https://orcid.org/0000-0002-0993-821X
https://orcid.org/0000-0002-7495-1920
https://orcid.org/0000-0003-3413-3453
https://orcid.org/0000-0002-0993-821X
https://orcid.org/0000-0002-7495-1920
https://orcid.org/0000-0003-3413-3453

Massay et al. African Business Management Journal, Vol. 3, No. 1, 2025
https:/ljournals.udom.ac.tz/index.php/abmj

(Hoogendoorn & Fitchett, 2016; Kessy, 2022). This difference encourages a more intensive examination of the ways in
which climate change affects different viewpoints of the travel sector. For instance, shifting animal migration patterns
and habitat changes are posing a danger to wildlife-based tourism in African national parks (Karani & Failler, 2020;
Saarinen & Moswete, 2023).

In spite of being proposed and executed throughout Africa, adaptation strategies are still not equally covered. Either
majority of recent assessments centre only on mitigating instead of adapting, or they use findings from various
developing countries (Becken & Hay, 2007; Scott et al., 2016). There is a scarcity of research that completely evaluates
adaptation strategies within the African setting, especially in underrepresented subsectors like community-based and
eco-tourism. Besides, the need for tailored adaptation research is emphasised by Africa’s natural diversity, sensitivity
to climate change and dependence on nature-based tourism. It is crucial to assess how different coping strategies are
addressing these challenges in light of these complex impacts. Adaptation strategies vary broadly over the continent
extending from community-based activities like sustainable agriculture and eco-tourism integration to framework
arrangements like ocean walls (Dube et al., 2020; Fiissel, 2007). Insufficient funding, divided administration structures,
and conflicting policy implementation continue to influence the tourism sector in spite of these initiatives (Kilungu &
Munishi, 2024; Minja, 2015).

This review fills a major gap within the literature by carefully assessing the variety of adaptation strategies aimed at
improving the resilience of African tourism. In contrast to past studies that generally centred on developing regions,
this one centres on geographical areas with a scarcity of empirical information, such as East and West Africa, as well as
underrepresented subsectors like eco-tourism and community-based tourism. The study does this by highlighting
opportunities, best practices and gaps in resilience building at the local and national levels. To provide a comprehensive
and repeatable evidence synthesis process, a systematic review methodology was employed. In order to give a
comprehensive assessment of current adaptation approaches and their outcomes, the study looks at 49 peer-reviewed
papers selected from an original collection of 320. National tourist boards, protected area authorities, tourism firms,
non-governmental organisations and local community groups are among the key stakeholders who are intended to be
guided by the knowledge gained. In order to enhance the sector’s long-term climate change resilience, this review
emphasises evidence-based, inclusive and sustainable adaption strategies.

The organisation of rest sections of this paper is as follows: Section 2 specifies the approach used for the systematic
literature review together with the search approach, inclusion criteria and analytical framework. Section 3 summarises
the main results emphasizing the significant impacts of climate change on tourism in Africa and the adaptation
strategies identified in the literature. Section 4 offers a thorough discussion of these results linking them to current
research and pointing areas of agreement and disagreement. Then, the paper summarises the main findings, examines
their policy and practice consequences, and suggests future study directions. Finally, Section 6 outlines limitations and
areas for further research.

2. Methodology

We used the systematic review technique recommended by Pickering and Byrne (2014) which offers a trustworthy,
rational and repeatable framework for finding, choosing and evaluating academic research on tourism and climate
change. Deciding the study theme, creating a search strategy, establishing inclusion and exclusion criteria, assessing the
quality of studies and utilizing qualitative content analysis to synthesise findings are some of the stages that comprise
this framework (Pickering et al., 2015). This method supports complex multidisciplinary subjects and makes it possible
for researchers to recognize modern trends in a variety of case studies. However, three major electronic databases;
Scopus, Web of Science and Science Direct were used to conduct a thorough search for relevant literature because of
their broad coverage of peer-reviewed articles in environmental science, tourism and sustainability. Although other
sites, including regional repositories and Google Scholar, were relevant, they were excluded because of issues with
conflicting quality control, constrained filtering capabilities and duplicate results. Each database made use of wildcard
characters (*), Boolean administrators (AND, OR), and phrase searches (“*). (“tourism” OR “tourist destinations”) AND
(“global warming” OR “climate change”) AND (“impact” OR “effect”) AND (“adaptation” OR “resilience”) AND
“Africa” comprised the most search string.

Only peer-reviewed, English-language publications were included by applying filters, and only original research
journal articles were considered as the document type. The literature examined covered a 16-year span from 2009 to
2024 and the search was carried out in January 2025. This period was chosen to record the history of climate adaptation
techniques and to represent recent advancements in the field especially in the wake of significant international
landmarks like the 2015 Paris Agreement and the IPCC Sixth Assessment Report of 2022. According to the inclusion
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criteria, studies had to: (1) be original journal article, peer-reviewed, English-language publications; (2) concentrate on
African countries or region; (3) look at how climate change affects tourism and the adaptation strategies used; and (4)
offer full-text access via the databases that were chosen. In order to assure methodological rigor and relevance, peer-
reviewed empirical studies are given priority in environmental and tourism research which is where these criteria were
influenced by established methods in systematic reviews (Pickering & Byrne, 2014). We acknowledge that this may
introduce a language bias by excluding potentially relevant research in French, Portuguese or Arabic but the exclusion
criteria excluded review articles, book chapters, conference papers, policy briefs and grey literature articles not
published in English. Studies that did not specifically address the relationship between tourism and climate change in
Africa as well as any duplicate records or papers without full texts available were also disregarded. Africa’s increased
vulnerability to climate change, reliance on nature-based tourism and the pressing need for efficient adaptation
measures in a region characterised by abundant biodiversity, socio-ecological complexity and underrepresentation in
international tourism climate change scholarship were the main factors in the decision to concentrate on the continent
(IPCC, 2022; UNWTO, 2023).

Papers identified Papers identified through Papers identified through
Identification through Scopus Web of Science Science Direct
(n=82) (n=103) (n=135)

v v v

Total papers identified through the three databases (n=320)

\

Papers screened after removing all Papers excluded based on title and
Screening duplicates and reviews »> abstract assessment
(n=156) (n=84)

Full-text papers assessed for Full-text papers excluded due to not

Eligibility eligibility ratesi
(I'1=72) strategies
(n=23)

focusing on the efficacy of adaptation

A 4

A 4

Papers included in the review synthesis and analysis literature review synthesis

Inclusion (n=49)

Figure 1. Steps taken for the literature search
Source: Adapted from Moher et al. (2009)

To monitor the selection process, we followed the preferred reporting items for systematic reviews and meta-analyses
(PRISMA) criteria (Moher et al., 2009). 320 records were found in the first search. During the screening and assessment
of eligibility criteria, as presented in Figure 1, a total of 271 publications were excluded because they were irrelevant to
the current objective of the study. Some of them were duplicates and others did not adequately address climate change
and tourism in the African context. In the end, 49 original research articles were selected for thorough examination and
analysis after meeting all requirements. Every step of the review process is graphically depicted in the PRISMA
flowchart (Figure 1). Key information like the study area, the type of tourism (such as wildlife, coastal, or heritage), the
type of climate impact and the type of adaptation measures were all captured during the data extraction process using
a standardised coding form. The quality of the chosen studies was assessed informally using the following criteria:
empirical contribution, issue relevance and research design clarity. Peer-reviewed journals were used as a stand-in for
quality assurance but no official risk of bias assessment method such as the critical appraisal skills programme (CASP).
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The extracted data were then analysed using qualitative content analysis, where similar findings were grouped into
recurring themes. These topics were divided into two categories: adaptation techniques (such as policy reaction, eco-
tourism innovation, community resilience and infrastructure redesign) and effect types (such as biodiversity loss,
seasonal shifts and infrastructure damage). An in-depth grasp of how climate change is impacting many aspects of
tourism in Africa and how adaption strategies are being put into practice or suggested was made possible by this theme
synthesis. It also indicated future study goals by highlighting gaps in the literature, especially in underrepresented areas
and developing tourism segments.

3. Findings

Climate change impacts on tourism alongside adaptation strategies are highlighted in this section (see Table 1).
Biodiversity loss, which endangers ecosystems essential to wildlife tourism, has been reported by 100% of the countries
under consideration. These include; Zimbabwe, Botswana, South Africa, Tanzania, Kenya and Namibia (Agrawala et
al., 2004; Dube et al., 2022). For example, documented losses in species diversity and richness have been seen in more
than 70% of Southern and Eastern African protected areas compromising the wildlife viewing experience that is essential
to safari tourism. According to reports, 83% of the countries assessed (South Africa, Tanzania, Kenya, Botswana,
Namibia and Zimbabwe) have disrupted animal migration patterns, which has a detrimental effect on both visitor
pleasure and economic sustainability (Mkiramweni, 2014; Snoussi et al., 2008).

80% of the countries under consideration have reported an increase in the frequency and intensity of extreme weather
events. These include draughts, heatwaves and floods which have resulted in direct damage to infrastructure, travel
cancellations and safety hazards (Dube et al., 2022; Saarinen & Moswete, 2023). Inland nations like Lesotho and Egypt
are facing water scarcity that endangers both tourists and local communities (Agrawala et al., 2004; Hoogendoorn et al.,
2020), while coastal destinations in Botswana, South Africa and Morocco are facing rising sea levels that worsen
shoreline erosion and harm heritage sites (Dube et al., 2020; Hambira et al., 2013). Furthermore, 50% of the nations under
study describe changes in the seasonality of tourism with erratic weather patterns upsetting the customary peak and
off-peak travel times (Kilungu et al., 2019; Mkiramweni, 2014).

Table 1. Climate change impacts in the tourism sector

References

Zimbabwe, Botswana, Agrawala et al. (2004), Dube et al.
South Africa, Tanzania, (2022), Gossling et al. (2006),
Kenya, and Namibia

Impact Countries

Loss of biodiversity

Mkiramweni (2014), and Saarinen
and Moswete (2023)
Agrawala et al. (2004), Gossling et al.

Disruption of wildlife migration South Africa, Tanzania,

Kenya, Botswana,
Namibia, Zimbabwe

(2006), Mkiramweni (2014), Saarinen
and Moswete (2023), and Snoussi et
al. (2008)

Increased frequency of extreme weather events

Zimbabwe, Botswana,
South Africa, Tanzania
Kenya, Namibia

Agrawala et al. (2004), Dube et al.
(2022), Gossling et al. (2006),
Mkiramweni (2014), and Saarinen
and Moswete (2023)

Rising sea levels

Botswana, South Africa,
and Morocco

Dube et al. (2020), and Hambira et al.
(2013)

Water scarcity

Lesotho, South Africa, and
Egypt

Agrawala et al. (2004), and
Hoogendoorn et al. (2020)

Impact on cultural heritage sites

Botswana

Dube et al. (2022)

Shifts in tourism seasonality

Lesotho, South Africa,
Egypt, and Tanzania

Kilungu et al. (2017), Kilungu et al.
(2019), and Mkiramweni (2014)

Increased wildfire risk

Lesotho, South Africa, and
Tanzania

Dube et al. (2023), and Kilungu (2024)

Loss of scenic beauty

Lesotho, South Africa, and
Tanzania

Dube et al. (2022), and Kilungu (2024)

Source: Table by the authors
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About 45% of highland and forested tourist zones in Lesotho, South Africa and Tanzania have been found to have
increased wildfire danger, which limits access and aesthetic appeal during fire seasons (Dube et al., 2023; Kilungu, 2024).
According to reports, these same countries are seeing a decline in scenic attractiveness because of deforestation and
landscape deterioration which has an effect on tourists” pleasure (Kilungu, 2024). More than 60% of Namibian and
Botswana’s cultural heritage monuments exhibit obvious degradation because of climate-induced weathering and

floods (Dube et al., 2022).

Table 2. Adaptation strategies applied to lessen climate change impacts on tourism

Adaptation Strategy Country References Tourism
sector/subsector

Launch public awareness Egypt, Agrawala et al. (2004), Coastal tourism

campaigns to educate tourists Tanzania, Kenya, South Gossling et al. (2006), Nature based

about the impacts of climate Africa, Botswana, Mkiramweni (2014), and Tour operators
change Namibia, and Zimbabwe  Saarinen and Moswete Cultural tourism
(2023)
Diversify tourism products Egypt, Zimbabwe, Ahmed and Hefny (2007),  Coastal tourism
Botswana, and South Mushawemhuka (2021), Nature based
Africa and tourism
Saarinen and Moswete
(2023)

Engage local communities in

Egypt, Kenya, South

Karani and Failler (2020),

Coastal tourism

tourism planning and management Africa, Namibia, Saarinen and Moswete Nature based
Tanzania, Botswana, and (2023), tourism
Lesotho Shaaban and Ramzy Wildlife based
(2010), and tourism
Tervo-Kankare et al. (2017)
Implement early warning systems  South Africa, Lesotho, Saarinen and Moswete Nature based
for extreme weather events Morocco, Kenya, Egypt, (2023), and tourism
and Botswana Tervo-Kankare et al. (2017)  Coastal tourism
Habitat restoration projects to Kenya Karani and Failler (2020), Nature based
rehabilitate ecosystems. and Marshall et al. (2011) Wildlife based
tourism
Develop and maintain tourism South Africa Reddy (2012), and Nature based
climate-resilient infrastructure Koberl et al. (2016) tourism
Accommodation
Trekking

Develop risk assessments and
explore insurance options for
tourism business

Tunisia, and Namibia

Grant (2015),
Hoogendoorn and Fitchett
(2018),

Koberl et al. (2016), and
Mahadew and Appadoo
(2018)

Coastal tourism
Tour operators
Accommodation

Implement flexible tour itineraries

South Africa

Dube et al. (2022),
Mushawemhuka et al.
(2018), and Saarinen et al.
(2022)

Tour operators

Source: Table by the authors

Table 2 shows variety of adaption strategies used by various countries and the tourism industry. In order to promote
sustainable behaviour in coastal, nature-based and cultural tourism, public awareness campaigns have been launched
in seven countries (Egypt, Tanzania, Kenya, South Africa, Botswana, Namibia and Zimbabwe) that target both tourists
and local stakeholders (Agrawala et al., 2004; Saarinen & Moswete, 2023). At least four countries; South Africa,
Botswana, Zimbabwe and Egypt have implemented tourist product diversification to lessen reliance on climate-
sensitive attractions (Ahmed & Hefny, 2007).
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In more than 70% of the countries under review, community involvement in tourist planning is common. It promotes
local ownership and integrates indigenous knowledge into management (Karani & Failler, 2020; Shaaban & Ramzy,
2010). Six countries; South Africa, Lesotho, Morocco, Kenya, Egypt and Botswana have set up early warning systems
for extreme weather, improving readiness within the coastal and nature-based tourism businesses (Tervo-Kankare et
al., 2017). Additional outstanding strategies include risk assessments with insurance choices (Tunisia and Namibia),
climate-resilient infrastructure improvement (South Africa), flexible visit itineraries (South Africa) and habitat
restoration projects (Kenya) (Marshall et al., 2011; Mushawemhuka et al., 2018; Reddy, 2012).

Long-term integrated adaptation planning has substituted short-term sensitive measures as seen by the evolution of
adaption strategies. Stronger institutional frameworks enable nations like South Africa, Kenya and Botswana to take the
lead in implementing multi-stakeholder strategies that incorporate climate adaptation into their national development
plans and tourist policies. An obvious trend is the adoption of inclusive participatory methods that prioritize local
knowledge integration and community involvement. This development emphasises how climate change is
acknowledged as a persistent issue that calls for coordinated, scalable and context-specific adaptation initiatives
throughout Africa’s tourism industry.

4. Discussion

Africa, a region known for its varied and particular attractions from flawless beaches to national parks with wildlife
safaris is intensely affected by climate change. More frequent and serious climate events like heatwaves, surges and
droughts are a direct result of climate change and have an impact on infrastructure and tourism attractions (Friedrich
et al.,, 2020; Mushawemhuka et al., 2024). The survival of popular wildlife species for example in national parks is
threatened by rising temperatures and changed precipitation patterns which reduces the appeal of safari tourism (Kessy,
2022). Coastal towns and beachside resorts are under risk due to the combined impacts of rising sea levels and stronger
storms. In order to lessen the negative impacts of climate change on African tourism, adaptation strategies are essential.
These strategies include building resilient infrastructure, such as flood barriers and sustainable water management
systems (Hoogendoorn et al,, 2021; Malik, 2010). Reliance on climate-sensitive attractions can too be decreased by
expanding the range of tourism offerings to include cultural and heritage travel. The natural resources that are
fundamental to tourism are moreover preserved by putting conservation initiatives into place to safeguard
environments and biodiversity (Hoogendoorn et al., 2021; Malik, 2010).

4.1 Climate change impacts on the tourism sector

4.1.1 Loss of biodiversity

The results show that, in spite of the fact that the degree of these impacts vary by region, the loss of biodiversity brought
on by climate change and the rise in extreme weather events are among the foremost predominant issues confronting
African tourism destinations. The sustainability of coastal tourism infrastructure, beach quality and marine biodiversity
are all at risk due to sea level rise, saltwater interruption and coral bleaching in coastal areas (Ratter et al., 2021; Satta et
al., 2016). Increased desertification and protracted droughts in the Sahel are destroying rangelands, decreasing species
diversity particularly for pastoral fauna, and migrating bird populations. This reduces the potential for tourism in semi-
arid regions (Niang et al., 2014; Olsson et al., 2019). Breeding cycles and species movement are being disrupted in inland
areas like savannahs and tropical forests due to changing rainfall patterns, habitat fragmentation and increased wildfire
frequency (IPCC, 2022; Scheiter & Higgins, 2009). According to the reviews, biodiversity loss compromises the
fundamental value of safaris and nature-based experiences, making these effects especially significant for wildlife
tourism a significant economic pillar in many African nations (Gossling et al., 2006; Mkiramweni, 2014; Saarinen &
Moswete, 2023). For instance, decrease in rainfall is affecting the grasslands that herbivores like zebras and wildebeests
rely on, making the Serengeti-Masai Mara ecosystem which sustains the Great Migration more vulnerable. This has an
impact on predator populations and visitor experiences (Karani & Failler, 2020). These results highlight the necessity of
region-specific adaptation plans that put biodiversity preservation and ecosystem conservation first in order to support
economies that rely heavily on tourism.

4.1.2 Habitat disruptions

Reviews further show that, South Africa’s Kruger National Park is experiencing habitat disruption due to temperature
and precipitation changes, endangering animals like elephants and rhinoceros (Dube et al., 2022). Local economic
downturns are caused by the loss of these species that immediately affects employment prospects for rangers, tour
guides and service providers. Safari experiences are a popular tourist destination and their appeal is greatly diminished
by the loss of habitat for these keystone species (Saarinen et al., 2022). Since the keystone species’ predictability is a
major draw, the disturbance of animal habitats has a negative impact on tourism (Saarinen & Moswete, 2023). Changes
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in flood patterns, for instance, have an impact on both the wildlife and the activities that visitors partake in Botswana’s
Okavango Delta. These interruptions reduce the dependability and calibre of wildlife watching opportunities that are
essential for maintaining tourism-related income.

4.1.3 Extreme weather events

Extreme weather events including floods, droughts and storms are becoming more often and severe in countries under
consideration as recognised by tour operators, protected area managers and lodging management. For instance, a study
conducted in South Africa’s Western Cape shows that severe droughts, particularly the “Day Zero” water crisis, had a
major impact on Cape Town’s tourism industry by lowering the amount of water available to visitors and local
businesses (Dube et al., 2022). This demonstrated the vulnerability of economies that depend on tourism by leading to
the closure of several hospitality-related firms and the loss of jobs. Similar to this, catastrophic weather events in
Zimbabwe have disrupted tourism operations and decreased visitor numbers by seriously damaging infrastructure in
popular tourist destinations like Victoria falls. Egypt and Morocco’s coastal tourist spots are at risk due to rising sea
levels (Ahmed & Hefny, 2007). According to research, Morocco’s Atlantic coast is also experiencing erosion and rising
freshwater salinity that have an impact on the natural environment and tourism amenities. In Egypt, Red sea resorts are
experiencing coastal erosion that threatens beaches and coral reefs, which are crucial for diving tourism (Shaaban &
Ramzy, 2010; Snoussi et al., 2008). Local jobs are impacted and foreign exchange profits are decreased as a result of the
drop-in tourists. The livelihoods of people that depend on coastal tourism as well as tourism money are directly
impacted by the erosion of beaches and coral reefs.

4.1.4 Water shortages

The lack of water is a serious problem in desert areas like Namibia and Botswana. A Namibian study found that,
decreased rainfall has caused water scarcity in Etosha national park, which has an impact on wildlife and visitor
experiences (Saarinen & Moswete, 2023). According to Dube et al. (2022), Botswana’s Okavango delta tourism is mostly
dependent on seasonal floods that are growing more unpredictable and affecting water-based tourism. Because of
operational difficulties, lodges and camps have experienced job insecurity among employees in the tourism and
hospitality industries. In addition to affecting animal viewing, the lack of water supplies also affects basic hospitality
services.

4.1.5 Impacts on cultural heritage

Cultural heritage sites in Africa are at serious risk from climate change. According to a 2007 study by Ahmed and Hefny,
sites like Egypt’s pyramids and sphinx are in danger due to rising salinity brought on by rising sea levels and shifting
weather patterns. Increased rainfall and flooding have also been observed in Zimbabwe, causing erosion and structural
damage to the Great Zimbabwe ruins, hence compromising their integrity and tourism appeal (Saarinen & Moswete,
2023). When cultural heritage is degraded, fewer tourists visit the area and local guides, artists, and cultural businesses
make less money. Cultural tourism depends on these locations, and both historical preservation and tourism revenue
are under risk from their deterioration.

4.1.6 Shifts in tourism seasonality

Other notable impacts identified throughout the review were changes in the seasonality of tourism and heightened
danger of wildfires. The typical seasonality of tourism is changing due to changes in climatic trends. Lesotho’s ski
tourism season is being impacted by changes in snowfall patterns with shorter and less predictable snow periods
affecting the viability of winter sports tourism. In Kenya, for instance, changing rainfall patterns influence the timing of
peak tourist seasons for wildlife viewing in the Maasai Mara (Hoogendoorn et al., 2021; Karani & Failler, 2020). For
seasonal labour and tourism operators, these disturbances make revenue less predictable that makes investment and
company planning more difficult. Additionally, the reviews found that Namibia and South Africa now face a higher
danger of wildfires (Dube & Nhamo, 2020). Wildfires in South Africa’s Western Cape pose a threat to tourism
infrastructure and wildlife affecting destinations such as Table mountain national park (Dube & Nhamo, 2020). The
growing occurrence of wildfires in Namibia’s savanna areas has an impact on wildlife habitats and the natural beauty
that is essential to ecotourism. In addition to being a safety danger, wildfires can cause large financial losses for the
travel and tourism industry.

4.1.7 Seasonal shifts and tourism benefits

It is interesting to note that reviews from Egypt indicate conflicting effects on foreign tourism earnings, with carbon
dioxide emissions having a detrimental effect on the industry. Elsayed (2023) asserts that temperatures and rainfall have
a positive correlation over both the short and long term. He added that by prolonging the warm season, especially for
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visitors from Europe, high temperatures might help the travel and tourism sector. Given that, prolonged warm seasons
draw more tourists and prolong the employment of tourism workers, this points to possible economic benefits for some
nations. Elsayed’s (2023) results, however, go counter to Dube et al.’s (2022) assertion that high temperatures can
negatively affect tourism. A review of these conflicting results shows that whereas some areas might see short-term
benefits from warmer temperatures, others might experience negative effects, particularly with regard to visitor comfort
and the sustainability of natural attractions. The reason for this discrepancy is that the majority of research on how
temperature and precipitation affect winter travel, especially in Europe (Harrison et al., 1999), indicates that warming
temperatures will be detrimental to ice and, thus, to the travel industry. Rising temperatures will help some nations,
especially those in the Mediterranean region like Egypt.

Depending on sensitivity, exposure, and adaptability, the effects of climate change on tourism vary from one African
country to the next. However, because wildlife tourism is a significant economic engine and is directly threatened by
the unpredictable migration patterns brought on by climate change, biodiversity loss has the most significant influence
on the African tourism industry. An additional serious issue is the rise in the frequency of extreme weather events.
These incidents cause immediate and significant financial losses as well as long-term harm to the tourism sector by
destroying infrastructure, interfering with travel plans and directly endangering visitor safety.

4.2 Climate change adaptation strategies

The adaptation strategies described in the countries under consideration have shown a distinct change over time, from
unplanned, reactive efforts to more planned, proactive and multi-level interventions. Initially, tourism stakeholders
concentrated on implementing temporary closures or back up plans to deal with climate shocks. Nonetheless,
adaptation strategies have changed to incorporate long term planning and diversification to tourism markets and
products. This change also shows how governments, communities and tourism businesses are moving away from
discrete interventions and towards integrated responses. A reflection of this wider trend is the greater focus on climate
proof infrastructure, flexible itinerary design and awareness campaigns. Another significant trend is the move towards
participatory adaptation. There has been an increase in investment in indigenous knowledge systems and community
engagement as a basis for sustainable tourism planning in countries like Botswana and South Africa. Nevertheless, the
emergence of technology such climate risk mapping and early warning systems suggest a parallel trend of digital
integration in adaptation. As a result, methods that have been observed show both a development in complexity and
recognition that tourism adaptation needs to be inclusive, customised and future focused.

4.2.1 Raising awareness and educating stakeholders

According to reviews, in many of the countries under consideration, increasing awareness and educating the public and
visitors are common adaptation measures (Table 2). These strategies aim to educate travellers on how their decisions
and actions affect the environment (Agrawala et al., 2004; Dube et al., 2022; Hoogendoorn et al., 2020). This involves
promoting eco-friendly travel practices like cutting back on trash, conserving water and honouring regional ecosystems
(Dube et al., 2022). Notably, visitors are more likely to engage in sustainable practices when they are conscious of the
effects of their actions. In South Africa, for example, government-led activities like the “Responsible Tourism
Handbook” have incredibly increased public awareness and brought about quantifiable flow in visitor water and
littering [South Africa Department of Tourism (SADT, 2021)]. Besides, there is a growing demand for sustainable
tourism products and services due to tourists’ growing awareness (Hambira et al., 2013). In order to fulfil this need, tour
operators, lodging providers and other tourism-related enterprises are then empowered to execute eco-friendly
strategies. This might result in the creation of eco-friendly travel options and nature-based activities, which would help
to reduce the overall impacts on the environment.

4.2.2 Tourism product diversification

Expanding tourism products is a strategy for adaptation in most of the countries under review, especially for tour
operators (Ahmed & Hefny, 2007, Mushawemhuka, 2021; Saarinen & Moswete, 2023). This entails broadening a
destination’s selection of experiences and offerings. Tour operators in Botswana have switched their primary business
from nature-based tourism to cultural tourism due to the potential for climate change to create unpredictability in
weather patterns, which could affect the dependability of tourist. By differentiating their tourism offerings, tourism
businesses can reduce their dependence on a single activity. To provide alternatives in the event of bad weather, a
seaside location can expand into adventure tourism, cultural tourism or nature-based experiences. This strategy allows
destinations to draw tourists all year round by providing activities that are interesting at different times of the year.
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4.2.3 Developing flexible itineraries

Studies from South Africa, Zimbabwe and Botswana show that, creating a flexible travel schedule for visitors is a
successful adaptation strategy (Chikodzi et al., 2022; Dube et al., 2022; Hambira et al., 2013; Saarinen & Moswete, 2023).
Since climate change might result in more unpredictable weather patterns, such as sudden changes in temperature,
precipitation or the occurrence of extreme weather events, itinerary flexibility is fundamental to the tourism industry’s
adaptation to climate change. Tour operators and travel organisations can immediately adjust planned activities and
keep an eye on weather conditions (Dube et al., 2022; Chikodzi et al., 2022). In order to reschedule game drives or switch
to indoor cultural experiences in the event that rains disrupt scheduled safaris, Zimbabwean safari operators, for
instance, have executed dynamic planning devices that consolidate real-time meteorological information (Zimbabwe
Parks and Wildlife Management Authority, 2024). This protects visitors by maintaining a strategic distance from regions
affected by bad weather and offering substitute activities that suit the circumstances at hand. This adaptability promotes
repeat business and favourable word-of-mouth referrals by enhancing overall visitor fulfilment and enjoyable travel
experiences.

4.2.4 Early warning systems

Reviews show that, early warning systems is recognised and implemented as an adaptation strategy in different African
countries. Early warning systems enable tour operators safeguard infrastructure and lessen tourist’s exposure to danger
by forecasting and communicating threats related to tropical storms and tidal floods in coastal regions (Ratter et al.,
2021). This adaptation strategy also helps with water resource planning, agro tourism connections and visitor safety in
the Sahel where heatwaves and draughts are common (Niang et al., 2014; Olsson et al., 2019). They achieve this by
anticipating dry spells and facilitating proactive mitigation measures. However, early warning systems enable tourism
business operators to monitor precipitation patterns, flooding, wildfires and seasonal variability (IPCC, 2022). The
installation of early warning systems in Kenya’s Masai Mara, has provided timely alerts during the 2023 flash floods.
Meanwhile, in South Africa, for instance, drought early warnings aid in water conservation for both local and tourism
purposes (Dube et al., 2022). Early warning systems are important in itinerary modification as well as advising tourists
on safety precautions and enable lodge managers to withstand different weather events in the face of climate change
(Kilungu & Munishi, 2024; Saarinen & Moswete, 2023).

4.2.5 Engaging local communities

Reviews show that integrating local residents is one of the adaptation strategies given top importance in countries under
consideration. Local community engagement has gained popularity as it is used in decision making about tourism,
sustainable land use and wildlife conservation, which ensures sustainable practices and build resilience (Dube et al.,
2022; Friedrich & Stahl, 2019; Karani & Failler, 2020). As part of engagement, community is given access to financial and
employment benefits that come with tourism (Shaaban & Ramzy, 2010; Tervo-Kankare et al., 2017). In Kilimanjaro
region for example, community owned lodges have increased local employment by 20% and empowered local
community by offering platforms for promoting sustainable tourism (Minja, 2015; URT, 2024). Meanwhile in South
Africa, local communities adjust to climate change by incorporating climate resilient activities into the tourism services
they offer (Dube et al., 2022). In Tanzania, some of the local communities adjust to changing climate conditions by
actively engaging in tourism planning and management. They do this by diversifying tourism offerings, putting
sustainable practices into place and working with conservation organisations to safeguard their natural and cultural
resources (Kilungu et al., 2019; Mkiramweni, 2014; Qwatekana & Tshikovhi, 2024).

Generally, reviews indicate that, provision of education on climate change and local community engagement are
prioritised in the majority of the countries under consideration due to their emphasis on sustainability. These strategies
can lead to better results and long-term success in adapting to climate change impacts. Evidence from different parts of
Africa indicate that, if local residents are put into consideration, adaptation strategies are likely to be accepted and will
persist overtime. This will in turn reinforce both economic and environmental resilience (Friedrich & Stahl, 2019; Karani
& Failler, 2020). It is therefore, worth noting that, successful adaptation strategies often involve a combination of
approaches. However, those that prioritize community engagement tend to be more successful in achieving resilience
and sustainability in the face of climate change challenges.

5. Conclusions and implications

5.1 Conclusion

Climate change poses direct and a growing challenge to tourism in Africa. Loss of biodiversity, extreme weather events
and cultural heritage disruptions are facing major impacts. However, protected areas such as Serengeti national park in
Tanzania, Kruger national park in South Africa and the Okavango Delta in Botswana face particular risks. Tourism
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industry is weakened since important tourism attractions such as wildlife viewing are in jeopardy. Countries with
stronger institutions such as South Africa and Kenya are progressing well regardless of adaptation strategies being
fragmented. These strategies involve policy reforms, community engagement and the use of indigenous knowledge.
The future sustainability of African tourism hangs on the implementation of locally grounded, inclusive and forward-
looking adaptation measures. These include; investments in climate resilient infrastructure, ecosystem restoration and
education. Urgent coordinated action is needed to build adaptive capacity and protect Africa’s natural and cultural
assets for future generations.

5.2 Implications for policymakers

Policymakers must take the lead in building climate-resilient tourism. They should invest in infrastructure that can
withstand dry seasons, floods and other extraordinary climate events. Solid water management frameworks are also
key. Governments can further help by inserting conservation efforts into national plans. This bolsters the protection of
biodiversity and cultural heritage sites. However, the viability of these efforts may encounter challenges including
limited funding and governance institutions. These gaps might be filled in part by utilizing international climate funding
institutions and public private partnerships. There is a need to develop a unified response to climate threats. Therefore,
policy makers must integrate climate change adaptation into tourism policies encouraging intersectoral collaboration
across urban development, agriculture and wildlife protection.

5.3 Implications for the private sector

Tourism industry has to adopt the use of sustainable methods such as trash reduction and energy efficient technologies
in order to lessen the impacts of climate change in tourism. Companies should expand their focus to include cultural
tourism in order to diversify their tourism offers and lessen their dependency on climate sensitive attractions. Private
sector can further be involved in providing financial incentives including tax refunds for green investments and low
interest credits for environmentally beneficial projects. Lessons from places like South East Asia, where community-
based tourism and incentives for sustainable resort development have worked well and can be copied in other parts of
Africa. Investments in technologies will also improve operational resilience and enable quick responses to weather
related interruptions.

5.4 Implications for local communities and regional cooperation

Local communities are important for climate change adaptation when involved in terms of tourism management and
planning. They can preserve biodiversity and get direct benefits of sustainable tourism by taking part in conservation
programs and capacity building projects. In order to stimulate active engagement, real financial incentives should be
offered through microfinancing local tourism businesses and community-based tourism revenue sharing models.
Nonetheless, tackling the common problems posed by climate change needs both regional and global collaboration.
African countries should work together on knowledge sharing platforms and harmonize their tourism and climate
policies in order to increase resilience across borders. In light of this, the African Union (AU) and other regional
organisations can operate as facilitators by giving forums for coordinated action and debate about policies. Additionally,
partnerships with foreign organisations can also offer crucial capital and knowledge to support tourism related
adaptation initiatives.

6. Limitations and future research

This study, while comprehensive, is not without limitations. First, the exclusive reliance on peer-reviewed English-
language literature may have introduced a language bias, excluding valuable insights published in French, Portuguese,
Arabic, or local African languages, especially given the linguistic diversity across the continent. Second, the exclusion
of grey literature, policy briefs, and reports from non-governmental organisations (NGOs) or development agencies
might have limited the exploration of practical, on-the-ground adaptation initiatives not yet captured in academic
publications. Third, while the systematic review covered diverse African regions, significant geographic disparities
remain, with a predominance of studies from Southern and Eastern Africa, and limited representation from Central and
parts of West Africa. Additionally, the review primarily focused on adaptation strategies without sufficiently examining
their implementation challenges, effectiveness, or long-term sustainability in different contexts. The absence of
quantitative meta-analysis further limits the ability to generalize or compare the effectiveness of adaptation measures
across case studies. Future research should aim to address these gaps by incorporating multilingual and grey literature
sources, expanding empirical coverage to underrepresented regions, and employing mixed-method approaches that
include longitudinal studies and stakeholder-driven evaluations. Moreover, future studies should explore the
integration of nature-based solutions, gender-responsive strategies, and cross-sectoral collaboration to provide a more
holistic understanding of how tourism can adapt to climate change in Africa.
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