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Forword

This publication is the result of the dedication of a community of people,
including students, professors, professionals, industry experts, institutional
representatives, and the staff and management of UNINETTUNO Univer-
sity and COPEAM. These key players believed in and contributed to this
initiative - a journey that began in 2021 when COPEAM and UNINETTUNO,
supported by the European Investment Bank (EIB), decided to combine their
expertise to develop an e-learning program on climate change.

This program was designed specifically for journalists and media professio-
nals from the Mediterranean region, individuals who bear the essential re-
sponsibility of delivering accurate, high-quality information in an era where
fake news and misinformation play a significant and threatening role.

From 2021 to 2024, this program, offered free of charge to participants, suc-
cessfully trained around 70 journalists. These professionals now serve in
various capacities: within their countries’ public broadcasters, as freelancers,
or as journalists for private and local media organizations. In 2024, with the
invaluable support of the Italian Ministry of University and Research, the pro-
gram evolved into a full-fledged academic pathway.

It now certifies skills and knowledge through an officially recognized qualifi-
cation, aligning with the European Commission’s directive for universities in
member states to innovate in both course design and delivery while enhan-
cing the certification of learning outcomes.

This volume brings together 24 essays produced by students enrolled in the
2024 edition of the Reporting Climate Change — Microcredentials for Inter-
national Journalists program. The students come from 20 different countries,
predominantly from Africa. This year alone, the program delivered over 90
hours of distance learning through the UNINETTUNO University platform,
leveraging its innovative model, and developed a digital library with more
than 700 constantly updated resources available to students. The program
also featured video lectures in four languages: Italian, English, Arabic, and
French.

The essays published here serve as a powerful testament to the fact that
climate change is a phenomenon affecting the entire planet, yet its most ur-
gent challenges are often deeply rooted in local realities. These works highli-
ght how local communities, particularly in emerging economies, are at the
frontline of the climate crisis, emphasizing the need for targeted education,
awareness, and solutions.

This volume is not only a demonstration of the program’s impact but also a
celebration of the collective effort to equip media professionals with the tools
they need to inform, engage, and inspire action in the face of one of the most
pressing issues of our time.

Nicola Paravati
Head of International Affairs at UNINETTUNO University
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Introduction

Educating on Climate Change, innovation
andnew challenges for a Global University

Maria Amata Garito, Emeritus Professor of Psycotechnologies,
President and Rector of UNINETTUNO University

This work collects all essays written by journalists who attended the training
course: Reporting Climate Change - Microcredentials for International Jour-
nalists delivered by the International Telematic University UNINETTUNO.
This training path was aimed at giving journalists from the Mediterranean
and Africa area appropriate skills not only to raise their awareness of issues
related to environmental problems but also to provide them with a set of tools
such as, for example, knowledge of systems for monitoring the environment
and skills that allow access, retrieval and processing of data, skills related to
models that combine visual storytelling and direct involvement of the audien-
ce meant to explore the complicated and, in some respects, controversial
world of environmental sustainability. The training project was carried out in
cooperation with COPEAM, an association that brings together public bro-
adcasters in the Mediterranean, including radio, TV and online newsrooms.
Online newsrooms are very much involved in the real-time dissemination of
news, in-depth analysis, and reports capable of reaching a very large au-
dience and conveying content directly to the personal media of all individuals
living in areas far from large cities, promoting widespread and direct infor-
mation.

Thanks to the support of the EIB (European Investment Bank) in the first
editions the project had already achieved important results. Today with the
contribution of the MUR — the Italian Ministry of University and Research we
have managed to transform the study path into an international academic
path. We have applied innovation in the design and delivery of content in
line with the new European directives pressing member countries and their
universities to develop new short and professionalizing programs capable of
certifying skills and training not only young students but also adult profes-
sionals as well. Thereby, we believe that answers can be given to the chal-
lenges of an increasingly globalized and interconnected society that requi-
res continuous updating of skills and new approaches to certifying acquired
knowledge.

To achieve these goals, we have applied in the field the results of internatio-
nal research projects in which our University has participated together with
partners from all over Europe with the aim of moving what researchers have
developed to a pragmatic level and creating a virtuous example of coopera-
tion capable of applying research results in reality.

Seeing students from 20 different countries, mostly from Africa and from ter-
ritories that need to develop a competent and updated information network,
guided by international lecturers who used the psycho-pedagogical model
and technological tools developed and applied by UNINETTUNO. Technolo-
gies and methodologies that have always allowed UNINETTUNO University
to spread knowledge and certify skills without any more space and time li-
mits. This project has not only spread knowledge and created skills, but has
really contributed to bring different cultures closer together.

Reporting Climate Change
Microcredential for International journalist
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Environmental sustainability is a topic of great interest for the UNINETTUNO
University; in the last few years it has been coordinating an important Horizon
project, funded by the European Community, GREEN SCENT involving uni-
versities and companies from 10 European countries and aiming at training
to make the young generations of Northern and Southern Europe aware of
issues related to environmental sustainability.

The UNINETTUNO University has created a new research, development and
training area, “UNINETTUNO Green” that aims to spread the culture of envi-
ronmental sustainability by training young people, citizens and professionals.
Thanks to this new area the University has set out to address some of the
most pressing environmental challenges of our time, aligning with the goals
of the European Green Deal and, in particular, the achievement of Clima-
te Neutrality by 2050, with a focus on education and direct involvement of
communities and to encourage them to speed up the processes leading to a
climate change compatible lifestyle.

UNINETTUNO Green, as well as the Reporting Climate Change - Microcre-
dentials for International Journalists project, involves a broad spectrum of di-
sciplines, from psychology to communication, economics, and environmental
sciences, with advanced technological tools.

Following the activities of the students during the study course, the quality of
the papers submitted but also the commitment and enthusiasm shown during
the teaching activities, we decided to collect the final thesis papers in this pu-
blication. This unplanned effort at the beginning of the study course proved,
in its powerful simplicity, to be an incredible contribution to raising awareness
of what is happening particularly in countries with emerging economies, such
as the African ones. Reading our students’ articles makes us realize how the
issue of environmental sustainability and climate change is not a global issue,
but it is directly related to local needs and contexts; only by having this in
mind will it be possible to act, educate and fight for a better world.

Reporting Climate Change - Microcredentials for International Journalists fits
well into the framework of the scientific and educational activities that our
University carries out ensuring a coherent overview and strategic direction
for all of its students, living in 165 countries around the world and not only for
MENA journalists who are the target audience of this course.
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Media and climate change, the need for new skills
for quality information

Claudio Cappon, COPEAM Secretary General

This publication symbolically represents the last step, in chronological order,
of a long and rich common path in favor of environmental sustainability and
climate change.

For many years now, we have been engaged in a work of raising awareness
of the media so that they deal more and better with these issues, placing
them at the center of public debate and allowing every citizen to have access
to all the information useful for understanding the climate transformation we
are going through and to act in an informed manner.

To achieve these objectives, it is necessary that those who produce and
convey that information are prepared and competent. From this perspective,
the training of journalists is essential and it is starting from this belief that,
since 2020, COPEAM and UNINETTUNO have been collaborating to offer
journalists from the Mediterranean area, the Balkans, the Middle East and of
all Africa, training and study opportunities in this specific field.

Climate change is, indeed, a very complex topic, sometimes divisive, with a
strong technical component and all-round implications, from agriculture to
public health, from energy policies to migration, from employment to biodi-
versity, from tourism to geopolitics. To remove climate and the environment
from excessive simplifications, from the mere emergency framing, from the
“clash between factions” and from misinformation, it is necessary to create
a journalistic narrative that is first and foremost serious, in-depth and not
episodic, ethically rigorous and based on transversal and multidimensional
knowledge.

And it is precisely with these objectives in mind that COPEAM and UNI-
NETTUNO have built the program of the “Reporting climate change” course,
identifying teachers, experts and professionals from different countries and
with complementary skills, to offer the beneficiaries of the course plural in-
puts and approaches.

Reading the papers written by journalists during this edition of the course,
which you can find collected here, so varied in the themes and contexts of re-
ference, accurate in the arguments, based on rich bibliographies and scienti-
fic sources, is the most tangible result of the great work that has been done.

Talking about climate and sustainability requires today more than ever a col-
lective effort, by virtue of which the world of information and science, resear-
ch and universities, institutions and international organizations must open up
to each other, understand each other, talk to each other, exchange skills. As
COPEAM and UNINETTUNO have been doing since years. Only this way
we can influence people’s feelings and activate an indispensable cultural
change. We hope that the international community of specialized journalists
that we are building and training will carry forward this spirit of collaboration
and exchange, perhaps developing transnational reports, sharing informa-
tion, knowledge and contacts, thus making the current global climate chal-
lenge an opportunity for networking.

Reporting Climate Change
Microcredential for International journalist
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Journalist, TV AFRICA
(Head of News and Current Affairs)

Country
Ghana

|

The Impacts of Recreational Fishing
on Marine Ecosystems in Ghana

Abstract: Keywords:

Recreational fishing, once a niche activity, has grown significantly in Ghana,
attracting both local and international participants. While it provides impor-
tant socio-economic benefits, it also poses risks to marine ecosystems.

Recreational fishing, marine

ecosystems, Ghana, biodiversity,
overfishing, coastal management,
sustainability, fish stocks, habitat

This paper explores the complex relationship between recreational fishing degradation, conservation

and marine ecosystems in Ghana, with an emphasis on overfishing, habitat
degradation, and the challenges of sustainable management.

By reviewing key theories in environmental science, examining local case
studies, and offering policy recommendations, this study aims to provide a
comprehensive framework for managing the impacts of recreational fishing
while ensuring its long-term viability.
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1. Introduction

Recreational fishing is increasingly recognized not only for its cultural signi-
ficance and economic benefits but also for its potential environmental risks.
In Ghana, a country with a rich marine biodiversity, the activity is growing in
popularity due to tourism and local demand for leisure fishing. However, re-
creational fishing has the potential to alter marine ecosystems if not carefully
managed. This paper will examine the impacts of recreational fishing on ma-
rine ecosystems in Ghana, integrating key theories on sustainable resource
management and marine conservation.

The increase in recreational fishing can lead to resource depletion and en-
vironmental degradation, particularly when it operates without adequate re-
gulation. This study employs several theoretical frameworks to understand
the dynamics of fishing, such as the Tragedy of the Commons and the
Resilience Theory, which explain how overuse of shared resources leads to
ecosystem collapse and how systems can recover if managed sustainably.
By examining the environmental and socio-economic implications, this paper
proposes strategies for mitigating the negative effects of recreational fishing
in Ghana.

2. The Role of Recreational Fishing in Ghana’s Coastal Economy

Recreational fishing in Ghana plays a growing role in the local and national
economy. The rise of fishing tourism, especially along the coast of the We-
stern, Central, and Greater Accra regions, has contributed significantly to the
economic development of coastal communities.

2.1 Economic Contributions of Recreational Fishing

Recreational fishing is part of the broader tourism industry in Ghana. While
commercial fisheries dominate the sector in terms of fish catch and export,
recreational fishing contributes to local economies through services such as
guided tours, boat rentals, fishing gear sales, and accommodations. This
growth has led to the establishment of new businesses and the creation of
employment opportunities in local communities.

The increasing interest in fishing tourism has also stimulated the local eco-
nomy by attracting international tourists. According to the Tourism Develop-
ment Index of Ghana (2020), coastal tourism, which includes recreational fi-
shing, has become one of the fastest-growing segments in the tourism sector.
International anglers seeking big game fish, such as barracuda and tuna, are
drawn to Ghana’s relatively untapped fishing grounds.

2.2 Local Livelihoods and Social Benefits

In addition to economic revenue, recreational fishing provides social benefits
for coastal communities. Fishing guides, boat captains, and local artisans
who cater to tourists are directly impacted by the industry’s growth. The acti-
vity also provides an avenue for local youths to engage with marine activities,
offering training and apprenticeship opportunities in marine-related trades.

Theoretical Framework: The Tragedy of the Commons

The Tragedy of the Commons (Hardin, 1968) is a critical theory that explains
how individuals, acting in their own self-interest, often overuse and degrade
common resources such as fisheries. In Ghana, unregulated or poorly regula-
ted recreational fishing could lead to the depletion of fish stocks, which would
affect both local and international anglers. The theory highlights the need



for collective management and regulation to ensure sustainability. Without
effective governance, overfishing could undermine the benefits derived from
both recreational and commercial fishing sectors.

3. Environmental Impacts of Recreational Fishing

While recreational fishing contributes positively to local economies, it can
have significant ecological consequences. These include overfishing, habitat
destruction, and pollution.

3.1 Overfishing and the Decline of Fish Stocks

Overfishing is one of the most pressing environmental impacts of recrea-
tional fishing. Species targeted by recreational anglers, such as barracuda,
shapper, and grouper, are highly vulnerable to overexploitation due to their
slow growth rates and long reproductive cycles. Overfishing can result in
reduced fish populations, which may affect not only the fishing industry but
also the broader marine ecosystem.

Case Study: The Decline of Tuna Populations in Ghana

In recent years, the local tuna population in Ghana has declined due to a
combination of commercial and recreational overfishing. Tuna, a prized spe-
cies for both commercial and recreational fishermen, have been overharve-
sted, leading to a noticeable reduction in catches. A study by the Ghana Fi-
sheries Commission (2021) reported that recreational fishing activities have
contributed to this decline, particularly in offshore waters where large game
fish are targeted.

This overfishing situation in Ghana exemplifies the Tragedy of the Commons,
where unrestricted access to marine resources by various sectors leads to
unsustainable harvesting, which in turn results in the depletion of those re-
sources for future use.

3.2 Habitat Degradation

Habitat degradation is another major consequence of recreational fishing.
Marine ecosystems such as coral reefs, seagrass beds, and mangrove fore-
sts provide essential services to marine biodiversity by offering shelter, bre-
eding grounds, and feeding habitats for fish. Recreational fishing, especially
when boats anchor on reefs or fishermen trample seagrass beds, can cause
irreversible damage to these habitats.

Case Study: Coral Reef Damage in Western Ghana

A report by the International Union for Conservation of Nature (IUCN, 2019)
highlighted the damage to coral reefs in the Western Region of Ghana, exa-
cerbated by both commercial and recreational fishing practices. Anchoring of
fishing boats on fragile coral reefs has been a significant contributor to reef
destruction. As coral reefs are vital for supporting marine biodiversity, their
degradation has long-term consequences for the health of marine ecosy-
stems and the fish populations they support.

Theory: Resilience Theory

The Resilience Theory (Holling, 1973) suggests that ecosystems can with-
stand certain disturbances and recover if managed properly. In the context
of recreational fishing, resilience can be improved through the establishment
of marine protected areas (MPAs), the regulation of fishing practices, and

Reporting Climate Change
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habitat restoration projects. The theory emphasizes the importance of adap-
tive management and monitoring to maintain ecological balance and prevent
ecosystem collapse due to overfishing and habitat destruction.

3.3 Pollution and Waste

Pollution from recreational fishing is another critical concern. Discarded fi-
shing lines, hooks, and plastic waste often end up in the marine environment,
posing threats to marine life. Wildlife such as sea turtles, dolphins, and sea-
birds are at risk of entanglement or ingestion of harmful materials.

Case Study: Plastic Pollution in Accra’s Coastal Waters

In Accra, Ghana'’s capital, the beaches and coastal waters are frequently lit-
tered with plastics, much of it originating from recreational fishing activities.
A report by the Ghana Environmental Protection Agency (2020) found that
plastic waste, including fishing gear and bait containers, contributed signi-
ficantly to pollution levels in coastal waters. This pollution harms marine life
and impacts the aesthetics of coastal areas, reducing the attractiveness of
the region for tourists.

4. Regulatory Measures and Sustainable Practices
for Recreational Fishing

To address the environmental impacts of recreational fishing, Ghana must im-
plement a range of regulatory measures and promote sustainable practices.
Several management approaches have been proposed, including stricter fi-
shing licenses, the establishment of marine protected areas (MPAs), and the
promotion of eco-friendly fishing practices.

4.1 Regulations and Licensing

Introducing a licensing system for recreational fishermen, along with restri-
ctions on catch limits, is one way to manage the impacts of recreational fi-
shing. These measures can limit the number of anglers in a given area and
ensure that fish stocks are not depleted beyond their capacity to recover.

Case Study: License Regulations in Seychelles

Seychelles, a small island nation in the Indian Ocean, has implemented a
licensing system for recreational anglers. This regulation has helped reduce
overfishing by ensuring that only registered fishermen are allowed to operate
in certain areas. In 2018, Seychelles introduced a catch-and-release policy
for several species, including game fish like marlin and tuna, which helped
restore fish populations. This case study could serve as a model for Ghana.

4.2 Promoting Responsible Fishing Practices

Local communities and recreational anglers need to be educated on the im-
portance of sustainable fishing practices. Initiatives such as catch-and-rele-
ase programs, responsible gear usage, and the use of eco-friendly fishing
tackle can reduce the ecological footprint of recreational fishing.

Case Study: Responsible Fishing Campaign in Kenya

In Kenya, the government, alongside local NGOs, has launched campaigns
to promote sustainable fishing practices among recreational anglers. These
initiatives focus on educating tourists and locals about the benefits of ca-
tch-and-release, the use of biodegradable lines, and avoiding overfishing.
This model could be adapted in Ghana to encourage responsible fishing
practices in the coastal regions.

20




4.3 Marine Protected Areas (MPAs) and Habitat Restoration
Establishing and enforcing Marine Protected Areas (MPAs) is an effective
strategy for conserving marine biodiversity. These areas restrict or prohibit
fishing to allow ecosystems to recover and fish populations to regenerate.
Ghana has a few MPAs, but enforcement is inconsistent. Expanding and
strengthening these MPAs can protect vulnerable marine habitats from the
pressures of recreational and commercial fishing.

5. Conclusion

Recreational fishing in Ghana presents both opportunities and challenges.
While it offers significant economic and social benefits, it also has the po-
tential to degrade marine ecosystems if not properly regulated. The Tragedy
of the Commons and Resilience Theory provide useful frameworks for un-
derstanding the dynamics of recreational fishing and its impacts on marine
biodiversity. By implementing more effective management strategies, such
as licensing, the establishment of MPAs, and public education campaigns,
Ghana can strike a balance between supporting the recreational fishing indu-
stry and conserving its marine resources for future generations.

Reporting Climate Change
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Navigating the Complex Landscape
of Climate Change Journalism

Abstract: Keywords:

This essay provides a comprehensive overview of key themes explored in
the course “Reporting Climate Change.” It delves into the challenges and
opportunities of climate change journalism, examining the socio-political,
economic, and environmental implications. The essay explores the diverse
perspectives on climate change, from denialism to activism, and analyzes
the role of data visualization in communicating climate science.

Climate Change Journalism,
Reporting Climate Change,
Denialism, data visualization,
Green Deal.

Additionally, it investigates the impact of climate change on specific regions,
such as the Mediterranean and Zimbabwe, and examines international ef-
forts to mitigate and adapt to climate change, including the European Green
Deal and global climate diplomacy.
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Introduction

The course “Reporting Climate Change” offered a multifaceted exploration of
the complex and urgent issue of climate change. It delves into the challenges
and opportunities of climate change journalism, examining the socio-politi-
cal, economic, and environmental implications. This essay provides a com-
prehensive overview of the key themes explored in the course, highlighting
the importance of accurate and effective climate change reporting.

The decision to report on climate change is a significant one, fraught with
challenges and opportunities. Climate change is a complex and often-con-
tentious issue, requiring journalists to navigate a minefield of misinformation
and disinformation. However, it also presents a unique opportunity to inform
the public about one of the most pressing issues of our time. As highlighted in
Boykoff (2011), climate change journalists must be equipped with the know-
ledge and skills to accurately report on this complex topic. Boykoff (2011)
further emphasizes that climate change journalists need a strong foundation
in climate science to effectively communicate this complex topic to the pu-
blic. This includes understanding the underlying causes, potential impacts,
and the latest scientific consensus on climate change. Additionally, journalists
must possess strong critical thinking and research skills to accurately evalua-
te information and identify potential biases in reporting. By being well-equip-
ped with knowledge and skills, journalists can provide accurate, balanced,
and informative coverage of climate change, empowering the public to make
informed decisions and take action.

The course delve into issues of Climate Change in the Mediterranean. The
Mediterranean region is particularly vulnerable to the impacts of climate chan-
ge, facing challenges such as water scarcity, heatwaves, and sea-level rise.
The region also presents significant opportunities for sustainable develop-
ment, particularly in the blue economy. However, realizing these opportunities
requires careful planning and policy implementation. Gaaloul, Eslamian, and
Katlance (2021) highlight the severity of these challenges, particularly in the
southern Mediterranean countries. They emphasize the need for immediate
and integrated responses to mitigate the impacts of climate change and en-
sure sustainable water resource management in the region.

Climate change poses a significant threat to global food security, impacting
agricultural production, food distribution, and consumption patterns. As explo-
red in Gregory, Ingram & Brklacich (2005), rising temperatures, extreme we-
ather events, and shifting precipitation patterns can disrupt food systems, le-
ading to food shortages, price volatility, and malnutrition. They further argued
that, there are multiple socio-economic and bio-physical factors affecting food
systems and hence food security, however, the capacity to adapt food sy-
stems to reduce their vulnerability to climate change is not uniform. Improved
systems of food production, food distribution and economic access may all
contribute to food systems adapted to cope with climate change, but in adop-
ting such changes it will be important to ensure that they contribute to sustai-
nability. Agriculture is a major contributor of the greenhouse gases methane
(CH4) and nitrous oxide (N20), so that regionally derived policies promoting
adapted food systems need to mitigate further climate change.

In this programme, | was introduced to the The Warsaw International Mecha-
nism on Loss and Damage which is a crucial component of international cli-
mate policy, addressing the impacts of climate change on vulnerable commu-
nities. As discussed in Byrnes & Surminski (2019) this mechanism seeks to
provide financial and technical support to countries suffering from climate-re-



lated loss and damage. However, its implementation has been fraught with
challenges, including disagreements over funding and liability. The Warsaw
International Mechanism for Loss and Damage (WIM) is a United Nations
Framework Convention on Climate Change (UNFCCC) body established in
2013 to address the issue of loss and damage associated with the adverse
effects of climate change. Byrnes & Surminski (2019) argues that the WIM
aims to provide financial and technical support to vulnerable countries that
are disproportionately affected by climate-related disasters and slow-onset
events. This support can be used in assisting countries in rebuilding

infrastructure, restoring livelihoods, and providing emergency relief. The
funds can help countries develop strategies to adapt to future climate im-
pacts and reduce their vulnerability. Besides, the funds supports countries in
coping with gradual processes like sea-level rise, desertification, and ocean
acidification. The WIM has been a significant step forward in acknowledging
the need to address loss and damage, but it has faced challenges in secu-
ring adequate funding and operationalizing its functions. However, it remains
a crucial platform for discussions and negotiations on this critical issue. The
politics of climate change are complex and often divisive. As explored in
Keohane, (2015) understanding the diverse perspectives on climate change,
from denialism to activism, is essential for effective climate communication.
By mapping the political landscape of climate change, journalists can iden-
tify key stakeholders and potential areas of consensus. Dunlap & McCright
(2011) talk about “Organized Climate Change Denial,” they delves into the
organized efforts of individuals, groups, and industries to cast doubt on the
scientific consensus regarding climate change. This denial campaign has
been instrumental in delaying climate action and hindering public support
for climate policies. They question the scientific consensus by highlighting
uncertainties and promoting dissenting opinions, often from non-experts.,
they also provide financial support to scientists who produce research that
challenges the mainstream climate science. To some extent, they influence
government policies to weaken climate regulations and promote fossil fuel
interests. The media and public relations tactics to shape public opinion and
discredit climate scientists by controlling the media narrative through op-eds,
letters to the editor, and media appearances. By understanding the tacti-
cs and motivations behind organized climate change denial, we can better
counter these efforts and promote evidence-based climate action.

On the other end Roser-Renouf et al. (2014) explored the psychological fac-
tors that motivate individuals to engage in climate change activism. Their
research suggests that a combination of beliefs, perceptions, and social in-
fluences contribute to the decision to take action. They argue that individuals
who strongly believe in the reality and severity of climate change are more
likely to become activists. Also, the belief that individual actions can make a
difference, as well as the perception of collective efficacy, is a strong motiva-
tor for activism. Besides, social networks, such as friends, family, and com-
munity leaders, can significantly influence individuals’ decisions to become
activists. And, Individuals who are seen as knowledgeable and influential
within their social networks are more likely to mobilize others to take action.
They highlight the importance of addressing both cognitive and affective fac-
tors in promoting climate activism. By emphasizing the urgency of the clima-
te crisis, highlighting the potential for individual and collective impact, and
fostering supportive social networks, it is possible to inspire more people to
become active participants in the fight against climate change.

We learnt that Public perception of climate change plays a crucial role in
shaping policy and individual behavior. As discussed in Weber (2010) under-
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standing the factors that influence climate change perception can help inform
effective communication strategies. Additionally, it is important to recognize
that climate change impacts are not evenly distributed, with marginalized
and vulnerable communities often bearing the brunt of the consequences.
According to Weber (2010) these factors include personal experiences with
extreme weather events, the influence of social networks and cultural va-
lues, and the role of media coverage. Additionally, psychological factors such
as risk perception, trust in scientific institutions, and political ideology play a
significant role in shaping beliefs about climate change. Understanding the-
se factors is crucial for effective communication and engagement on climate
change issues, as it helps identify the most effective messaging strategies
and target audiences.

The programme focused on Environmental Crime and Climate Change. En-
vironmental crime, such as illegal logging, wildlife trafficking, and pollution, is
a growing threat to the environment and exacerbates the impacts of climate
change. As explored in White (2020), combating environmental crime requi-
res international cooperation and effective law enforcement. White’s offers
a comprehensive exploration of environmental harm in its various forms. He
delves into the complex interplay between human activities and the natural
environment, examining the legal and ethical dimensions of environmental
degradation. He further provides a critical analysis of the social, economic,
and political factors that contribute to environmental crime, highlighting the
need for interdisciplinary approaches to address these challenges. The pro-
gramme helped us to understand crimes, which include pollution, illegal wil-
dlife trade, deforestation, and climate change, offering valuable insights for
climate change journalist.

As climate change Journalists, we were introduced to the European Green
Deal and Climate Policy. The European Green Deal is a comprehensive stra-
tegy to make Europe climate-neutral by 2050. As discussed in Béckstrand
(2022), this ambitious initiative includes a range of policies and measures to
reduce greenhouse gas emissions, promote renewable energy, and improve
energy efficiency. Backstrand (2022) explores the European Union’s ambi-
tious goal of achieving climate neutrality by 2050. The European Green Deal
and the Climate Law are key policy frameworks designed to drive this transi-
tion. He further explains that the Green Deal outlines a comprehensive stra-
tegy for greening the EU economy, while the Climate Law sets binding targets
and establishes a governance mechanism to ensure progress. Backstrand
analyzes the potential impacts of these policies on various sectors, such as
energy, transportation, and industry.

The course took us through the International climate diplomacy described
as a complex and often-contentious process, involving a wide range of ac-
tors with diverse interests. It entails negotiations and collaborations among
countries, international organizations, and non-state actors to address glo-
bal climate change. Key challenges include balancing national interests with
global goals, bridging the gap between developed and developing countries,
and securing adequate financial resources for mitigation and adaptation ef-
forts. Moreover, the evolving geopolitical landscape, economic disparities,
and differing levels of vulnerability to climate impacts further complicate the
diplomatic process.

The programme emphasize on data visualization by journalists reporting on
climate change. Visualisation has been described a powerful tool for com-
municating complex climate information to a wide audience. By transforming
raw data into visually appealing and easily understandable formats, such as



charts, graphs, and maps, data visualization can effectively convey key in-
sights, trends, and patterns. This can help to raise awareness about climate
change, foster public engagement, and inform decision-making. Additionally,
data visualization can be used to highlight the impacts of climate change
on different regions and sectors, enabling targeted interventions and policy
responses.

Conclusion

The “Reporting Climate Change” course provided a comprehensive overview
of the complex and urgent issue of climate change. It equipped us with the
knowledge and skills necessary to report on this critical topic accurately and
effectively. By exploring the scientific, social, economic, and political dimen-
sions of climate change, the course highlighted the importance of eviden-
ce-based journalism and critical thinking. From understanding the impacts
of climate change on vulnerable communities to analyzing the complexities
of international climate diplomacy, the course provided a solid foundation for
reporting on climate change. By leveraging data visualization techniques and
engaging with diverse perspectives, climate change journalists can play a
crucial role in informing the public and driving climate action. Ultimately, the
goal is to promote informed decision-making, foster public engagement, and
contribute to a sustainable future.
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Abstract: Keywords:

This article examines the profound economic consequences of climate chan-
ge in Zambia, assessing both current impacts and future projections, with a
focus on media representation and the effectiveness of climate change re-
porting in shaping public understanding and response. The analysis centers
on two prominent media outlets Zambia News and Information Services
(ZANIS) in Lusaka and Radio Chikuni in the Southern Province to evaluate
their climate change coverage, including the content, frequency, and the-
matic focus of their reporting. The study adopts a mixed-method approach,
utilizing both quantitative and qualitative research techniques to provide a
comprehensive evaluation of the economic sectors most affected by climate
change, including agriculture, energy, and water resources, all of which are
critical to Zambia’s economy and are especially vulnerable to climate-driven
disruptions.

Economic impact, Climate change,
Journalism education,
media coverage, Zambia

The paper explores the critical role that media can play in driving public awa-
reness and societal response to climate change. By examining challenges
faced by journalists, such as limited resources, lack of specialized training,
and insufficient access to expert information, the study uncovers barriers
that hinder effective climate change reporting. Additionally, it considers how
climate stories resonate with audiences, potentially shaping perceptions and
understanding of climate risks, which in turn may influence policy advocacy
and public engagement with climate resilience measures.

Building on these insights, the study offers targeted recommendations to
strengthen climate change reporting in Zambia. First, it advocates for the
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expansion of information sources and the development of partnerships
between media outlets and climate-focused institutions, which can enhan-
ce access to accurate, timely data and expertise. Second, the article calls
for a multidimensional approach to climate reporting, encouraging coverage
that integrates social, economic, and political dimensions to capture the full
spectrum of climate impacts on Zambian communities. Third, it emphasizes
the importance of investing in journalist training programs focused on climate
issues to build capacity and foster motivation among media professionals.

Finally, the study highlights the necessity of embedding climate change to-
pics within journalism education curricula, equipping future journalists with
the skills and knowledge required for impactful reporting on environmental
challenges.

Through these recommendations, the article underscores the pivotal role that
Zambian media could play in elevating climate discourse, promoting informed
public dialogue, and galvanizing collective action toward climate resilience.
By enhancing climate change reporting, media outlets have the potential to
drive societal engagement and inspire proactive measures to mitigate and
adapt to climate impacts, ultimately contributing to a more sustainable and
resilient Zambia.

Introduction
How much climate change is dragging down the economy in Zambia?

Predictions, solutions and outcomes:

In recent years, the Southern part of Africa has faced hash effects of climate
change in various forms. This has led to changes in temperatures and other
extreme events such as droughts and floods that have increased. These
changes have had significant negative impacts in the region, although the
impact varies from one country to another. Countries like Zambia have had
their economies affected the most due to lack of adaptive capacity.

Thus, this article aims to explore how much climate change continues to drag
down the economy in Zambia. Also detailing predictions, solutions and outco-
mes. The results from the research carried out in some selected media hou-
ses and way forward will be discussed but it will start with the introduction and
summing it up with a conclusion.

According to an assessment led by the Stern Review Commission in 2007, it
recommends that all countries should incorporate climate change measures
in their development policies, plans and strategies. There has been however,
limited research and literature to analyses how much improvements govern-
ments have done to embed in their polices climate change adaptation plans
as they implement different plans as well as looking at the way the climate
change has dragged down the economies.

Since the country’s independence in October 1964, Zambia’s economic
structure and linkages of its economy has largely been depended on copper
mining. This remains the case 60 years on, despite attempts by successive
governments to re-focus policy towards industrializing and diversifying the
economy. Copper dominates exports, accounting for around 70% of foreign
exchange earnings. The mining sector is also an important contributor to em-
ployment, providing over 82,725 by 2014.

This dependence on the mining industry implies that Zambia’s economy is
highly vulnerable and sensitive to world commodity price fluctuations and
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change in climatic conditions such as drought, due to the dominance of hy-
dropower in Zambia'’s electricity supply. To elaborate this, in 2015, the copper
output target was set at 800,000 metric tons but the realized output was
711,000 metric tons.

This was largely attributed to low copper prices and power shortages which
has further been felt nine years later in 2024 due to the prolonged dry spell
that affected the 2023/2024 rainy season (GRZ, 2017, MMMD, 2018).

1. How Climate Change has dragged down the agriculture sector:

On the other hand, agriculture is another critical sector in Zambia’s economy.
Although its contribution to Gross Domestic Product (GDP) has reduced over
the past two decades ,it remains the largest employer, with over 60% of the
population employed in the sector. This sector is one of the government’s
earmarked sectors for economic diversification with only 15% of 47% of
Zambia’s arable and fertile land surface under cultivation.

There has been a decrease in the sector’s productivity and contribution to
GDP which has largely been attributed to worsening and erratic climatic
conditions. This decrease has translated into worsened state of household
welfare and livelihoods, particularly for rural households which has further
pushed up the poverty levels to 60% from 54% in recent studies (MTENR,
2011; MNDP, 2016; GRZ, 2017, World Bank, 2020).

The most recent estimates showed that the Zambian economy grew in the
year 2018 by 3.7% compared to 3.5% in 2017, this slight increase in growth
reflects strong performance of services such as in particular wholesale and
retails, pensions, and information and communication sectors. However, the
El Nino-induced droughts which have affected 87 of the country’s 116 distri-
cts has compelled the government to slash the economic growth forecast to
2.3% from 4.8% in 2024.

The electricity power cuts which extend beyond 22hrs have further choked
growth and pushed inflation to about 15.6% by October 2024 in Africa’s se-
cond-biggest copper producer that is still emerging from a painful, prolonged
debt restructuring (World Bank, 2019).

Zambia's economic performance seems to connect with climate variability
based on the current growth trajectory which has dwindled as can be seen
by the occurrence of major economic downturns such as reduction by more
than half in the economic growth forecast by the year 2024. This is partly
attributed to Zambia’s high degree of dependency on agriculture and natural
resources, both of which are climate-sensitive sectors.

Extreme weather events such as droughts are already happening and have
increased in intensity and frequency especially in the year 2024. Climate-in-
duced changes to physical and biological systems are already exerting con-
siderable stress on the country’s vulnerable sectors. Given the climate pre-
dictions and associated vulnerabilities, it is critical to understand the scope
and breadth of the economic impacts of climate change as it relates to the
Zambian economic environment.

Wade (2015) pointed out that the most profound implications of climate
change may be its negative effect on economic growth in the long run. For
example, global warming has primarily influenced economic growth through
damage to property and infrastructure, lost productivity, mass migration and
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security threats. Zambia’s actual growth trajectory depend on both the adap-
tion and mitigation options available.

2. Climate Change effects on Zambia’s Energy sector:

Zambia’s energy sector, particularly the electricity sector, is extremely vul-
nerable to climate change and variability, particularly given that 85% of the
country’s 2,827 Megawatt (MW) installed capacity is hydro with its major
source being lake Kariba tacked in Siavonga district in Southern Province.
Despite its vulnerability, the electricity sector has been identified as a key
driving force for economic development; it is critical to the country’s indu-
strialization activities. The country’s hydro-power production is susceptible to
droughts, which implies that the whole economy is also vulnerable to climate
variability shock. Furthermore, lack of access to clean energy leads to increa-
sed consumption of firewood and charcoal, which exacerbates deforestation,
and this in turn reduces the river runoff needed for sustainable hydropower
generations (Ebinger and Vergara, 2011; Hamududu and Killingtveit, 2012;
WMO, 2015; CSO, 20186).

The petroleum sub-sector is another important aspect of the country’s eco-
nomy as it contributes a crucial 9% to the nation’s total energy requirements.
It plays an important role in powering Zambia’s economy particularly in the
agriculture, transport, and mining sectors.

Therefore, an increase in world oil prices would have ramifications on the
operations of the transport and mining sectors. According to the Zambia De-
velopment Agency, the demand for petroleum products increased by about
100% over a period of six years (2007-2013) but has recently been affected
by climatic changes.

More also, other studies suggest that climate change in the absence of miti-
gation policies would reduce Zambia’'s GDP by about 6% by 2045-50. These
average results show that Zambia'’s real annual GDP growth rate would decli-
ne between 0.02 and 0.04 percentage points because of climate change. At
the sectoral level, electricity and agriculture are the most affected. Unlike the
roads channel, the impact of shocks that came through the energy channel
are being minimized and contained by increasing electricity imports. Without
these, the impacts of the energy channel would even be worse than the roads
channel.

There is an urgent need to bring to the fore two policy issues which are; inve-
sting in climate resilient electricity-generating technologies and clear electri-
city trade policy. This can be achieved through embracing modern climate
adaptation and mitigation measures, especially as the country implements
the 2025 National Budget that has allocated some funds towards climate
change fight.

3. COP29 a prospective engine to enhancing climate change financing
to Zambia.

The desire to have considerable amounts of resources allocated toward miti-
gation and adaptation in developing countries like Zambia, resonates very
well considering the forth coming 29th Conference of Parties in Baku which
started yesterday (Nov 11th) and runs through to 22nd 2024, were discus-
sions around climate financing and loss and damage payments have already
started taking center stage to address a new diverse global climate finance
goal and build resilience to climate finance chain.
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Delegates from both blue and green zones and the over 500 accredited me-
dia houses are advocating for more funding towards climate change fight
especially by countries in the global south such as Zambia and an emphasis
is on carbon market.

Despite the scarce funds currently available for adaptation, some Parties to
the UNFCCC have suggested prioritization between eligible countries based
on their vulnerability to climate change and to develop a vulnerability index
for doing so. lam alive to the fact that Article 4.4 of the Convention commits
developed countries to assist developing countries that are particularly vul-
nerable to the adverse effects of climate change in meeting costs of adapta-
tion to those adverse effects.

Though this may raise the question as to what it means to be particularly vul-
nerable and how it is decided which countries fall into this category, Zambia,
however, stands in position to benefit from climate financing due to several
factors.8 districts in Zambia have been affected by drought because of the
effects of climate change and almost all sectors of the economy have not
been spared.

For example, the agriculture sector, which is one of the key sectors of the
economy, faces severe effects which have resulted in high cost of staple food
(mealie meal) and feed stocks. This means both the fisheries and livestock
subsectors have not been spared by the drought.

More also, resilience in climate change faces a challenge. The 2024/2025
farming season is here, unfortunately small-scale farmers who are major
contributors to the country’s food basket are grappling with food as they are
currently surviving on government’s timely interventions (cash for work, relief
food and social cash transfer).

Though not recommended, farmers who cannot afford certified seeds nor-
mally depend on recycled seeds from the previous farming seasons, sadly,
they were robbed of the opportunity to stock any seeds for the last farming
season due to the prolonged drought. Where will they access the seed this
season for the country to secure food security next year? Thus, all delegates
at COP29 from either blue or green zones should continue to advocate for
climate financing and loss and damage payments to Zambia to expedite resi-
lience and this can be achieved through the carbon trading talks as observed
during the opening session yesterday (November 11, 2024).

The research conducted by the author covering one year period (covering
period June 2023 to June 2024) aimed to analyze the coverage of climate
change by the broadcast media in Zambia as characterized by the Zambia
News and Information Services Head Office(ZANIS HQ) and Chikuni radio
station in Lusaka and Southern Provinces of Zambia.

The objectives of the study were met as shown below:

The first objective was to find out how many climate change editorials do
ZANIS HQ and Chikuni radio station have. Accordingly, it was established
that the coverage of climate change by ZANIS HQ and Chikuni radio station
is limited.

From October 2023 to March 2024, only one news story relating to climate
change was aired.

Furthermore, only six documentaries relating to climate change were aired,
of which only four had climate change as a major concern or theme. With
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current affairs, four programmes with climate change information were aired,
of which only one current affairs programme focused on climate change while
the remaining three did not entirely focus on climate change. As such, it can
be concluded that the frequency in which ZANIS HQ and Chikuni radio station
report on climate change issues is minimal.

The second objective was to determine the content of climate change publi-
shed by the selected media houses.

The research established that there were limited climate change themes in
the content covered under the news stories, documentaries and current af-
fairs programmes.

Inclusion of climate Change content in some cases was only done as a sub-
set of other issues reported on the channel. It was evident from the study
that other themes not related to climate change in Zambia such as warmer
oceans, rising sea levels and shrinking snow and ice cover were left out from
local productions.

This could be because one of the main variables affecting story choice in the
media is proximity, hence their exclusion.

With regards to the journalist’s perspective, out the 15 journalist surveyed, 10
representing 67 per cent, agreed that low agriculture yields, loss of livestock,
deforestation and low water levels were prioritized by ZANIS HQ and Chikuni
radio station, while 11 representing 73 per cent noted prolonged hot and dry
seasons while nine representing 60 per cent noted significant decrease in
rainfall.

On the other hand, the audience survey showed that significant decrease
in rainfall was more of a priority in the ZANIS HQ and Chikuni radio station
content on climate change.

Lastly, the expert survey unveiled that climate change content and themes on
ZANIS HQ and Chikuni radio station concentrated on government’s response
to climate change, as well adaptation measures, challenges in the adaptation
programmes, and agriculture climate change related issues.

The third objective of the research was to identify the challenges that journa-
lists faced at the ZANIS HQ and Chikuni radio station when covering climate
change issues.

Accordingly, the study established that the coverage of climate change was
characterized by several challenges, key among them: limited engagement
of the available climate change sources, limitations in financial resources and
climate change related materials.

4. Challenges faced by Journaists in Zambia to report climate change.

In terms of challenges journalists from ZANIS HQ and Chikuni radio station
face in reporting climate change, three were predominant, first being the li-
mited available sources to interview while limitations in financial resources
and climate change related materials ranked second among the challenges.
The least cited were lack of specialized training in climate change reporting,
the technicality of the subject and lack of a climate change desk. See Figure
below.
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Figure 11. Distribution of challenges in coverina Climate Change

Additional challenges cited were a perceived lack of interest by the audience,
climate change not being a priority for journalists, lack of specialized training
in climate change reporting, the technicality of the subject and lack of a cli-
mate change desk.

Further, the study established that the coverage of climate change was lar-
gely motivated by journalistic instincts. This arguably results in a lack of con-
sistency with regards to the content being aired because climate change
coverage by journalists at ZANIS HQ and Chikuni radio station is rather in-
stinctive than systematic.

More so, the study found that lack of variety with regards to information sour-
ces on climate change issues is a problem for the journalists at ZANIS HQ
and Chikuni radio station. The study also found that climate change training
was inadequate for the journalists, and hence attributed to their limited know-
ledge on climate change. Amongst the very few that reported to have atten-
ded such trainings, the majority were there to cover the event.

Lastly, the fourth objective was to find out the influence of climate change
stories on the lives of the audience.

5. Conclusion and the state of human behaviors towards
Climate Change

The study established that the climate change stories covered by the ZANIS
HQ and Chikuni radio station, did not help societies to either adapt and/or
mitigate climate change, on a large scale. It only helped the audience to a
less extent. The research showed that many people were not sure of seeing
any evidence of behavior change in the community.

Others clearly indicated not seeing such evidence while only a minimal num-
ber affirmed seeing evidence of behavior changes in the community due
to information provided by ZANIS HQ and Chikuni radio station on climate
change. Through the expert’s interview, the research also established that
climate change coverage has not had an influence on the general public
because the issue is rather behavioral, and it would take a while for people’s
behaviors and perceptions to change.
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6. Wayfoward on averting the hash effects of climate change in Zambia
so that it doesn’t drag down further the economy.

Based on the findings from the research, more is expected from media in ge-
neral in Zambia as well as ZANIS HQ and Chikuni radio station they should
provide information of national importance and climate change.

The research recommends the following:

1. ZANIS HQ and Chikuni radio station and the media in general should
expand and diversify their information source base to cover the subject
comprehensively.

2. ZANIS HQ and Chikuni radio station and the media in general should par-
tner with climate change departments and organisation to cover more of
other issues related to climatechange and to have resources and know-
ledge on the subject.

3. ZANIS HQ and Chikuni radio station and the media in general should
cover climate change more from a social perspective and include the
political aspect for solutions to makeit interesting and educative for the
audience.

4. ZANIS HQ and Chikuni radio station and the media in general should set
up deliberatelearning programmes or training workshops with the help
of climate change organisations in order for them to better understand
climate change and to be motivated and interested in prioritizing its co-
verage.

5. Colleges and universities should enhance the training on coverage of cli-
mate change, seeing it is a topical subject. This recommendation follows
the findings that journalists at ZANIS HQ and Chikuni radio station to be
able to consider their training in climate change reporting inadequate.

Conclusion and Action needed

Thus, more trainings for journalists on climate change mitigation, adaptation
and resilience are needed if people in Africa and Zambia are to join the cli-
mate change fight. The training can look at forest restoration and the media,
sustainable agriculture, climate mitigation and adaptation and well as training
on how the media can be tracking commitments made and actions taken be-
fore, during and after the conference of parties (e.g. COP 28 and COP29 etc).

40




Reporting Climate Change
Microcredential for International journalist

References
and Bibliography

«  (IFPRI). http://ebrary.ifpri.orglcdm/reficollection/p15738coll2/id/128010

«  Arecursive dynamic computable general equilibrium model. In Diao, X., Thurlow, J., Benin, Samuel,
and Fan, S., editors, Strategies and Priorities for African Agriculture: Economywide Perspectives
from Country Studies, chapter Chapter 2, pages 17-50. international Food Policy Research Institu-
te, Washington, D. C. Ebinger, J. and Vergara, W. (2011).

+  Agricultural Policy Research Institute, Lusaka Zambia

«  Anuncertainty approach to modelling climate change risk in South Africa. Technical Report 120,
Helsinki, Finland. Diao, X. and Thurlow, J. (2012).

« Arndt, C., Chinowsky, P., Fant, C., Paltsev, S., Schlosser, C. A., Strzepek, K., Tarp, F., and Thurlow,
J. (2019). Climate change and developing country growth: the cases of Malawi, Mozambique, and
Zambia. Climatic Change, 154(3-4):335-349.

« Armdt, C., Fant, C., Robinson, S., and Strzepek, K. (2012a). Informed selection of future climates.
Technical Report 19, Helsinki, Finland. Arndt, C., Farmer, W., Strzepek, K., and Thurlow, J. (2012b).
Climate change, agriculture and food security in Tanzania. 16(16).

« Arndt, C., Schlosser, A., Strzepek, K., and Thurlow, J. (2014). Climate Change and Economic
Growth Prospects for Malawi: An Uncertainty Approach. Journal of African Economies, 23(suppl
2):ii83-ii107.

« Amdt, C., Strzepeck, K., Tarp, F., Thurlow, J., Fant, C., and Wright, L. (2011). Adapting to climate
change: an integrated biophysical and economic assessment for Mozambique. Sustainability Scien-
ce, 6(1):7-20.

«  Chapoto A, & Sitko NJ (eds) (2015) Agriculture in Zambia: past, present, and future. Indaba Chiku-
ba, Z. Syacumpi, M. and Thurlow, J. (2013). A 2007 Social Accounting Matrix (SAM) for Chisanga B,
Kabisa M, & Chapoto A (2017). Status of agriculture in Zambia 2017, technical paper.

+  Chisanga B, Kabisa M, & Chapoto A (2018). Status of agriculture in Zambia 2018, technical paper.
«  Chisanga B, Kabisa M, & Chapoto A (2018). Status of agriculture in Zambia 2018, technical paper.

«  Climate Impacts on Energy Systems: Key Issues for Energy Sector Adaptation. Technical report,
World Bank, Washington, D. C. ERB (2019). 2018 Energy Sector Report. Technical report, Energy
Regulation Board, Lusaka, Zambia. Fant, C., Gebretsadik, Y., McCluskey, A., and Strzepek, K.
(2015).

An uncertainty approach to assessment of climate change impacts on the Zambezi River Basin.
Climatic Change, 130(1):35-48

+  Cronin, J., Anandarajah, G., and Dessens, O. (2018). Climate change impacts on the energy system: a
review of trends and gaps. Climatic Change, 151(2):79-93.

« (€SO0 (2016). Living Conditions Monitoring Survey 2015. Technical report, Central Statistics Office,
Lusaka. Cullis, J., Alton, T., Arndt, C., Cartwright, A., Chang, A., Gabriel, S., Gebretsadik, Y., Hartley,
F., de Jager, G., Makrelov, K., Robertson, G., Schlosser, C. A., Strzepek, K., and Thurlow, J. (2015).

* Indaba Agricultural Policy Research Institute, Lusaka. Zambia. December

+  Zambia. Lusaka, Zambia; and Washington, D.C.: Zambia Institute for Policy Analysis

41













Reporting Climate Change
Microcredential for International journalist

BILIANA BONEVA

ATANASOVA
Journalist, BNT

Country
Bulgaria

|

Global warming and Climate change.
One issue of two separate ones?
Present your point of view and how to report it.

Abstract: Keywords:

Global warming and climate change are often mentioned interchangeably. Of
course, the two concepts have many elements in common. But the scientific
facts in recent decades clearly show that global warming, associated with an
increase in the average global temperature, is causing another global phe-
nomenon - climate change. The changes that higher temperatures cause in
the Earth’s climate system find expression in a variety of extreme weather
events: from prolonged drought and forest fires to storms, torrents, floods,
hail and sudden cold snaps.These phenomena are observed more and more
often and affect more and more areas of the world. People had taken Africa’s
drought for granted before desert areas swept across southern Spain, and
desert storms began to carry sand from the Sahara all the way to populated
areas in Western Europe. Hurricanes are no longer a trademark of the tro-
pical climate zone. Tornadoes are observed more and more frequently off
European coasts.

Global warming,

Climate Change, droughts, floods,
hurricanes, extreme weather,
environmental journalism

The increase in the number, scale and damage of extreme weather events
coincides with the increase in the average temperature around the world.
Weather forecast data is increasingly making headlines because of extre-
me weather events that are far more devastating than all the world’s armed
conflicts. Global warming, which is bringing unpredictable changes to cli-
mate patterns, requires increasingly well-prepared journalists. Their media
mission is particularly responsible, because the way they handle the facts
and inform the public largely depends on what attitudes on the subject will
be formed among the public and what actions people will take in the fight
against climate change.
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Introduction

Ever hottest - recently the Earth is experiencing the seasons of records. In
this case, we are not talking about the well-known seasons, but about the
“season” of higher temperatures, which covers a considerable period of time.
The 2024 is on track to be the warmest year on record, according to the World
Meteorological Organization (WMO) (10).

This year we have witnessed temperature records being set every month.
From January to September 2024, the global average temperature turned out
to be 1.54 (£0.13) °C higher than pre-industrial values. The only consolation
is that, for now, this is accepted as an isolated case and not a regularity. The
hope lies in the long-term measurement data, which show that the global
temperature has not reached and permanently passed the critical limit of 1.5
°C set by the Paris Agreement. However, the climate trend is becoming incre-
asingly alarming - the Earth is starting to look more and more like a hot pot.

“The era of global warming has ended and the era of global boiling has arri-
ved”, said in July 2023 the UN secretary general Antonio Guterres. (5) “Hu-
manity is in the hot seat For the entire planet, it is a disaster. And for scien-
tists, it is unequivocal — humans are to blame. All this is entirely consistent
with predictions and repeated warnings. The only surprise is the speed of the
change. Climate change is here, it is terrifying, and it is just the beginning. ”,
said Guterres.

According to the World Meteorological Organization report 2015-2024 will
be the warmest ten years on record. A statistic that is accompanied by more
worrying trends - Antarctic sea ice second lowest on record and glacier loss
accelerates.

Seasons of record are becoming the new normal to which humans must
adapt. A normality that has cast into history the clear outlines of the seasons
in temperate latitude countries.

Just 15 years ago in Bulgaria the spring was coming beautifully, with the
scent of flowers, rain and sun. Even in the big cities, the snow lingered for
weeks. Summer started in July and ended at the end of August. Autumn also
followed the typical characteristics of a temperate country. Climate changes
that had remained invisible to sceptics in Bulgaria were suddenly felt strongly.
In recent years the snow disappeared from the big cities, spring became blur-
red between the winter and summer months, and the summer became very
long and unbearably hot. The example of the Bansko ski resort in the Pirin
Mountains, near the border with Greece, is particularly typical. Until recent-
ly, this resort offered excellent conditions for winter sports. Even World Cup
starts in alpine skiing were held there. But lately, winter temperatures have
been consistently above freezing and rainfall has been decreasing. The lack
of snow is compensated by special artificial snow cannons on the slopes. But
even these cannot provide a lasting blanket in plummeting temperatures. As
aresult, several World Cup races have been postponed. But more worryingly,
the ski season is getting shorter. Two decades ago, the ski slopes in Pirin
were covered with natural snow for four to five months. In the last few years,
the active season for winter sports has been within two to three months. Facts
such as these forced even the biggest sceptics to admit that global warming
has also reached our country.

Global warming is making Europe one of the regions most vulnerable to cli-
mate change. Periods of long heat waves and apocalyptic floods are beco-



ming more frequent. Natural disasters are claiming more and more human
lives. According to the World Health Organisation, about 175 000 people
die every year in Europe because of the heat. Heat-related deaths on the
continent have risen by 30 per cent in the last 20 years. “Heat stress is the
leading cause of climate-related death in the region. Temperature extremes
exacerbate chronic conditions, including cardiovascular, respiratory and ce-
rebro-vascular diseases, mental health, and diabetes-related conditions. Ex-
treme heat is a problem particularly for elderly people, especially those living
alone. It can also place an additional burden on pregnant women.”, wrote in
a statement the WHO Regional Director for Europe, Dr Hans Henri P. Klu-
ge. (9) In 2024 alone, floods in Europe claimed hundreds of victims. Warm
waters off the Spanish city of Valencia and cold air currents formed DANA. A
disaster that the Spanish Prime Minister called “the most powerful storm of
the century!” (1)

1. How climate is reshaping the global map

The United States has lost about 400 glaciers since the middle of 20th cen-
tury. In Switzerland more than 1000 small ones are lost. East Africa has less
than 2 square kilometres of total glaciers remaining. (8) According to UN
research Iceland’s glaciers are retreating so fast that the future generations
will wonder how the ancient nation got its name. Scientists predict that by
2100 the climate will wipe out many of the familiar sights we know now. Half
of Earth’s glaciers are expected to disappear by then. (6)

And while in Switzerland people cover mountain glaciers with insulating she-
ets to keep them from disappearing, in small island countries like Tuvalu they
are preparing for the worst - the land where they live to be swallowed by the
ocean and disappear from the world map. The fourth-smallest country on
Earth at 26 square kilometres could disappear by 2050.

Sea level rise due to global warming is a well-known topic in the media. The
question arises as to how to present this subject in such a way as to touch
audiences in different parts of the world. In an interview that the Foreign
Minister of Tuvalu, Simon Kofe, gave to me as a reporter for the Bulgarian
National Television, he said: “In Tuvalu, we live in a climate change reality.
As we do this interview, the ocean level is rising. We can no longer wait for
the speeches to end and speak up, because the water is rising around us.
The issue of climate migration must become a leading issue. We must take
strong action today to save our tomorrow.” The interview with Simon Coffee
was done immediately after COP 26 in Glasgow in 2021. (3)

“The highest point in our country is 4 metres above sea level. Climate change
is something that we face all the time. We're constantly threatened by rising
ocean waters, erosion, but also, here on Tuvalu, we face drought. Every year
about 100 people leave Tuvalu. They leave for various reasons. They move
to Australia, New Zealand, the United Kingdom and the United States. Some
leave to study, others to work, but more and more are leaving because they
see no future here,” says the island nation’s foreign minister. Some 11,000
people from Tuvalu are destined to become climate refugees.

For many, the 26th Climate Conference in Glasgow ended with euphoria.
In Tuvalu, however, they interpret the results of the forum differently.”The
target is to limit global warming to below 1.5 degrees. The temperature has
already risen by 1.1 degrees. And we are already feeling the effects of glo-
bal warming very much. So | can only imagine what warming to level 1.5
degrees will mean for us. And not only for us, but for the whole world. We
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constantly see cataclysms - floods, powerful cyclones. It is sad that some le-
aders do not see this as a threat to everyone’s personal interests” explained
the minister.1.5 C - this is the acceptable level to which global warming must
be limited to prevent catastrophic climate change. The limit was included in
the Paris Agreement, which entered into force in 2016. Actions to deal with
climate change and humanity’s adaptation to it require an innovative and su-
stainable approach at different levels - political, economic and social.

1.2. The Age of Humans

Nearly 70 years ago, humans took over global control and so the Holocene
era was displaced by the Anthropocene. A term coined in 2000 by Dutch No-
bel Prize winner Paul Crutzen. According to him, the global effect of human
activity is so great that it can be reasonably assumed that humanity is now
living in a new geological era.

“I was at a conference where someone said something about the Holocene,
the long period of relatively stable climate since the end of the last ice age,”
Crutzen recalled years later to the author Fred Pearce. “I suddenly thought
that this was wrong. The world has changed too much. So | said: ‘No, we are
in the Anthropocene.

Scientists disagree on exactly when the Anthropocene began - whether with
the start of the Industrial Revolution or with the dropping of the atomic bomb
on Hirushima in 1945. It is accepted that the new period came with the so-cal-
led “great acceleration” that began in the mid-20th century - with the pressure
of human activity on nature, large-scale production and ever-increasing con-
sumption.

“We seek to understand how all the components of the environment are evol-
ving globally, how they have changed, how much they have changed, and
most importantly, where is the limit of change, where is the level of these
diverse processes beyond which we should not go. This is why the concepts
of the Anthropocene and planetary limits go hand in hand,” says Prof. Crutzen
Global human control over the Earth, which has a close link to global warming
and climate change.

The official satetment of the United Nations Framework Convention on Cli-
mate Change (IPCC - Intergovernmental Panel on Climate Change) is that
“the observed mid-20th century increase in global average temperatures is
very likely due to the observed increase in anthropogenic greenhouse gas
concentrations”.

Controversy over whether humans are causing the so-called greenhouse ef-
fect remains in the past. Many of the greenhouse gases exist naturally in the
atmosphere, but the increase in their concentration is directly related to hu-
man activity. CO2 is the most important factor contributing to global warming.
According to European Commission climate data, by 2020 its concentration
in the atmosphere has increased by 48% compared to pre-industrial levels
(before 1750). Burning fossil fuels, cutting down forests and raising livestock
are increasingly affecting the Earth’s climate and temperature. The conse-
quences of climate change are extremely serious and affect many aspects
of our lives.

According to scientists who study the Anthropocene, responsibility for the en-
vironmental changes occurring are not equally distributed among countries.
In systematizing the data, they continually link the processes to rich countries,



developed and developing economies. The finding is that by 2010, three
quarters of the world’s wealth was concentrated in developed countries, de-
spite high rates of production and consumption in developing economies.

The temporal limit of modern research is 2050. The conclusion is that “inte-
resting” times have already arrived. What is interesting about them is that
people can model their own impact on the environment, and hence their
future. Now it is man’s turn to show how grown up he is for this responsibility.

1.3.How has climate change changed journalism?

The climate is changing. So is the environmental journalism. The impact of
human activity on the composition of the atmosphere, global warming and
hence the climate is a huge challenge not only for scientists but also for
journalists.

Nature’s processes are becoming increasingly large and difficult to fit into
a single scientific study or journalistic article. So-called ‘climate journalism’
is evolving rapidly, trying not only to report on the consequences of climate
change, but also to convey in language that is accessible and understan-
dable to the general public what the causes are, what the solutions are for
adapting to them, and what steps need to be taken locally and globally to
ensure more climate security for generations to come.

Another, huge challenge that environmental journalists are struggling with
- is fake news. The main message of the Global Media Forum in Bonn in
August was that climate change and disinformation are two of this century’s
biggest issues. Isabelle Schlapfer from the media development organisa-
tion Internews described the disinformation about climate change as a huge
problem. A report from her organisation “Covering the Planet”, in which 700
journalists were surveyed, reveals a worrying trend. “Over 45% of journalists
say disinformation has increased, mostly due to social media. It distorts the
conversation about climate change. It takes attention away from what mat-
ters and what it means for ordinary people’s lives.”,”Schléapfer told DW.

From the British nonprofit Center for Countering Digital Hate warn of another
disturbing trend - a new form of climate change denial. ‘New denial’ claims
now constitute 70% of all climate denial claims made on YouTube, up from
35% six years ago,” It is a “substantial shift from denial of anthropogenic cli-
mate change to undermining trust in both solutions and science itself ... [and]
seeks to undermine solutions and delay political action.”, the report of Center
for Countering Digital concludes.

The solution for journalists to deal with disinformation is to use science and
facts in their stories. Guided by this truth, the journalists from France Tele-
visions launched a new broadcast in March 2024. Its purpose is to inform
viewers about the direct consequences of climate change on the weather.
One of the editors of the Journal Meteo Climat likes to say that the weather
forecast is “a snapshot of the great climate movie” (Journal Meteo Climat).
With reports, analyses, graphs and local climate focuses, the Weather Cli-
mate Journal tries to offer a real climatic

context of the weather, to understand the causes, the consequences, and
provide solutions to the climate crisis. Via the climate hashtag #OnVou-
sRépond on franceinfo.fr and the QR code, viewers are able to ask their
questions to the national editorial team and scientific advisors. Every day,
the climate weather journalist or one of the scientific advisors answer one of
these questions (Lancement du “Journal Meteo Climat”).
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Conclusion

The weather forecast is just a snapshot in an overall climate pattern in which
humans now have an increasingly tangible influence. So humanity is now part
not only of global warming but also of climate change. And the more people
learn about these processes, the more effective will be the impact of this in-
formation on their way of thinking and reacting. In this way, scientists’ calls to
reduce emissions and transition to a low-carbon economy will have a much
better chance of being heard, understood and leading to concrete actions
with sustainable, long-term results.

As a journalist who has covered environmental issues in recent years, | can
report that climate change news is increasingly making headlines. But after
every disaster, the feeling is that perhaps in the Age of Humans, humans will
lose the battle in curbing climate change. Still, scientists have a theory that
humanity can get out of the “hot pot” of the current climate model if they fol-
low the direction of the scientific vision of environmental philosopher Glenn
Albrecht, who coined the term Symbiocene. This has to be the age in which
humans will live in harmony with nature. In fact, this is the best adaptation to
the resources that our planet could offer. The problem is that this is a long
process and a lot of generations will pay the price for the damages on nature,
caused by the generations before them.
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Abstract: Keywords:

Climate change is a reality that people face everywhere in the world. Many
researchers concur that human activities are altering one of our planet’s na-
tural temperature regulators resulting in the greenhouse effect.

Adaptation, Anthropogenic,
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Moreover, what makes climate change truly unfair is that its impacts dispro-
portionately affect those who have made the least contribution to its causes.
This article’s goal is to examine how climate change affects Zimbabwe’s
economy and society, as well as the adaptation measures used to lessen or
completely eradicate its consequences.
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The natural world is significantly impacted by long-term changes in Earth’s
average temperature and weather patterns, including an increase in frequen-
cy and intensity. These changes have a range of social and economic effects
on the economy, human health, and water resources, according to studies by
Batten (2018) and the IPCC (2014).

Globally, the effects are unevenly distributed, with certain nations facing si-
gnificantly higher dangers than others. Our society is heavily impacted by
climate change because it upsets the environmental, economic, and social
systems that support us. Sea level rise exacerbates and intensifies floods,
which are the most frequent and deadliest consequence of climate change.
Throughout the century, there have been reports of heavy precipitation up to
possibly three times the historical average. According to a 2018 study, over
40 million Americans are at risk of river flooding, and over 8.6 million reside in
places where storm surges from hurricanes already cause coastal flooding.
In Africa EI-Nino induced drought in has affected Zimbabwe and Zambia over
the past decade and more recently throughout the 2024/25 agriculture sea-
son, while South Africa’s Western Cape Province has been affected by floods
throughout the month of July (2024), destroying infrastructure and homes.

Theoretical framework

The Anthropogenic Global Warming (AGW) theory has been put up as one
of the numerous theories explaining climate change. The fundamental idea
behind the AGW theory is that human activity is causing the greenhouse ef-
fect, which is one of the planet’s natural temperature controllers.

Human actions, primarily the combustion of fossil fuels, have contributed gre-
enhouse gases to the atmosphere during the industrial era. By a physical
mechanism known as the greenhouse effect, increased CO2 concentrations
in the atmosphere are the cause of the observed global warming. The natural
greenhouse effect is exacerbated by these human-caused increases in gre-
enhouse gas emissions.

The AGW theory’s proponents contend that man-made CO?2 is to blame for
famines, floods, droughts, extreme weather, crop failures, extinctions of spe-
cies, disease spread, ocean coral bleaching, and literally hundreds of other
disasters. With rising temperatures, all of these catastrophes will occur more
frequently and with greater severity.

Examining the AGW theory, its variations, and its relevance to Zimbabwe, we
find that there is positive feedback, meaning that rising CO2 concentrations
lead to rising temperatures, which in turn lead to rising CO2 concentrations.
This causes long-term changes in Earth’s average temperature, and weather
patterns, including an increase in frequency and intensity, have a significant
impact on the local environment.

Literature review

The Intergovernmental Panel on Climate Change (IPCC), defines climate
change as a change in the climate that lasts for a long time, usually decades
or longer, and may be detected (for example, by statistical tests) by varia-
tions in the mean and/or variability of its features. Chirala (2013) supports the
IPCC when he describes it as a long-term change in climatological statistics,
such as the typical temperature, amount of precipitation, and wind speed at a
specific location and period. Climate change is simply referred to as “climate
disruption,” “climate chaos,” and “climate crisis” by Rose et al. (2013). In light
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of the opinions expressed by the aforementioned scholars this report, there-
fore, basically describes climate change as the variation of weather elements
for better or worse over a long period of time and in a given geographical
location.

Because of their unique geographic and biological characteristics, such as
those of the North African countries, countries are increasingly feeling the
effects of climate change. Scott (2008) believes that a nation’s or region’s
vulnerability to climate change is primarily caused by its biophysical condi-
tions, socioeconomic situations, and technological advancements.

For example, Giorgi (2006) declares that North Africa is vulnerable to the
effects of climate change, especially the Mediterranean regions, which have
been dubbed the “hot spot for climate change” because of their increased
frequency, intensity, and duration of droughts.

Impact of climate change

Long-term changes in Earth’'s average temperature and weather patterns,
including an increase in frequency and intensity, have a substantial effect on
the natural world. Studies conducted by Batten (2018) and the IPCC (2014)
have shown that these changes have a variety of social and economic reper-
cussions on the economy, human health, and water resources.

Globally, the effects are unevenly distributed, with certain nations facing si-
gnificantly higher dangers than others. Our society is heavily impacted by
climate change because it upsets the environmental, economic, and social
systems that support us. Over the world, heatwaves and droughts have in-
creased in frequency and severity, endangering human health and leading
to an increase in heat-related fatalities. The changing patterns of heat and
rain have had a significant impact on food security. Crop yields are falling
in Southern Europe and several regions of Africa, Asia, and South America
(IPCC, 2019).

The IPCC's claim is supported by Carleton, T. A. and Hsiang, S. M. (2016),
who note that most aspects of human welfare and the economy will be im-
pacted by the physical effects of climate change. They also note that certain
parts of the world will experience rising temperatures, which will negatively
impact worker productivity and crop yields, increase the risk of cardiovascu-
lar and respiratory diseases, and increase mortality rates. For example, it
is anticipated that rising temperatures linked to climate change may dimini-
sh the amount of land suitable for agriculture in North African countries like
Morocco, Algeria, Tunisia, Libya, and Egypt, shorten growing seasons, and
lower crop yields.

The physical and economic consequences of climate change vary with time
and geographical location. They range from direct and indirect effects. Evi-
dence is growing that changes in the climate system are contributing to a
range of biophysical and economic impacts that are already affecting the
economy. Future impacts are expected to be much larger, (IPCC, 2014).

In addition to having a significant impact on important economic sectors like
agriculture, energy, and healthcare, climate change will have widespread so-
cioeconomic repercussions that will alter the supply and demand for goods
and services across the board, albeit with varying levels of intensity.

Human security, health and well-being, culture, people’s capabilities, and en-
vironmental quality are just a few of the aspects of life that will be impacted
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by rising temperatures and other climatic changes (such as changes in regio-
nal precipitation patterns, the water cycle, and the frequency and intensity of
extreme weather events) that are not primarily based on or related to econo-
mic activity (Dell et al., 2009, 2013).

With changes in fisheries throughout human history, the effects of anthro-
pogenic climate change on marine ecosystems are clearly becoming more
pronounced. An example of changed productivity probably due to alteration
of nutrient supply comes from Lake Tanganyika. Although this is a freshwater
example, it is included because it illustrates the same mechanisms that affect
marine systems, but the bounded nature of a lake makes it easier to show the
consequences for fisheries production than can be done for marine systems
with their open boundaries. A decrease in primary production by about 20%
over the past 80 years can be inferred from a combination of historical and
palaeolimnological data (O'Reilly et al., 2004).

In support of the Anthropogenic Global Warming theory the effects of climate
climate change in Zimbabwe are seen in the massive drop in fish production
in Kariba Dam (the largest man made lake in the world shared by Zimbabwe
and Zambia). Media sources claim that due to the ongoing drought, Lake Ka-
ribia’s water levels in Zimbabwe have drastically decreased to 13% full. The
El Nifio weather pattern has caused heatwaves and droughts in the Zambezi
basin since the early 2010s, which has caused a significant decline in Lake
Kariba’'s water levels.. (The Daily News, 14 April,2024).

This has had a detrimental effect on the 280-kilometer man-made Lake Ka-
riba, which was constructed between 1955 and 1959 and supplies hydroe-
lectric power to the Kariba South power station in Zimbabwe and the Kariba
North power station in Zambia. As a result, all of these stations were forced
to cease producing hydroelectric power, leaving these two nations in the dark
because they rely so heavily on the power produced by the dam. Nearly all
local economic activities have temporarily stopped due to the disruption in the
electricity supply. Many industries have already shuttered, leaving many peo-
ple without jobs. People are consequently forced to relocate to other nations
in search of better prospects.

Since 2008, floods, windstorms, earthquakes, or droughts have forced over
376 million people to from their homes worldwide, with a record 32.6 million
in 2022 alone, according to new data released by the Internal Displacement
Monitoring Center, (International Federation of Red Cross and Red Crescent
Societies, 2022).

The majority of Zimbabweans who have been forcefully moved due to floods
and windstorms stay inside their country (internally displaced); but, some lea-
ve and become externally displaced. The phrase ‘environmentally/climate di-
splaced individual’ is among the most recent to become widely used. Climate
change can generate ‘refugees’ for example, because of the Tropical Cyclone
Idai that hit Zimbabwe on 15 March 2019 and resulting in floods and sustai-
ned heavy rains which left a trail of destruction including shelter, lives and
livelihoods. Many people were displaced internally and the growing impact
of climate change (cyclone) made certain areas increasingly uninhabitable
causing increase migration as individuals and communities move to other
locations in order to adapt to the changing natural environment.

Most recently, the EI Nino impact has caused a large portion of rural-to-ur-
ban migration, which has resulted in the growth of communities and informal
settlements that are frequently constructed on unstable soil without access to
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water and sanitation infrastructure. The occurrence of water-borne illnesses
and other avoidable diseases has increased as a result of poor sanitation
and contaminated water. For instance, cholera outbreaks have been occur-
ring in Zimbabwe'’s capital city of Harare for the past 15 years.

Unpredictable weather patterns brought on by climate change include drou-
ghts, floods, more frequent and severe natural disasters, and other occurren-
ces. According to experts, water will be the first natural resource to run out
and affect people’s livelihoods, leading to gender inequality. Gender inequa-
lity is inextricably related to the right and availability of clean water. If we look
more closely at the provisions of the right to water and sanitation, we can
observe how women are disproportionately affected when these rights are
violated due to climate change. Gender academics frequently concur that
women and girls are in charge of gathering water for drinking, cooking, cle-
aning, and maintaining personal cleanliness. But because of droughts brou-
ght on by climate change, women frequently had to go great distances to
fetch water for their communities—four to five hours—carrying twenty liters
of water every day across six kilometers. Girls are often kept out of school,
perpetuating a cycle of poverty and illiteracy and increasing the gender gap.
Furthermore, transporting water over long distances through remote places
exposes women and girls to physical and sexual assault. In Chitungwiza,
a dormitory town with a population of over 370,000, for instance, there are
numerous reports of sexual harassment, sex for water, partisan access to
water from presidential drilled boleholes, and people forced to support ruling
party for them to access water.

Agriculture has also been significantly impacted by climate change, as evi-
denced by fluctuations in agricultural yields, high rates of livestock death and
morbidity due to heat, and other erratic temperature variations. Droughts are
predicted to “become longer, or more frequent, or both, in some regions and
seasons” as a result of extreme weather events, which greatly increase eva-
poration and decrease rainfall (IPCC, 2014a). These trends and their related
damages are projected to result in higher costs to the economy. Evidence is
also emerging that economies do not fully recover from the macroeconomic
costs of destruction but are permanently faced with lower levels of GDP and
economic growth (Hsiang and Jina, 2014), although this may depend on the
level of development and the stock of physical and human capital. Logically,
this extends to climate-induced destruction.

Climate change adaptation

The severity of climate change’s effects on the biophysical and socioecono-
mic environments is making adaptation measures more important in order
to assist and advise global society on sustainable practices in the event of a
disaster. Noble et al. (2014) and Sango and Godwell (2015) describe adapta-
tion techniques as a set of decisions deemed necessary and advantageous
in reducing or eliminating the negative impacts of climate change.

Social and structural adaptation strategies could lessen or even eradicate
the effects of climate change. The construction of floating dwellings, culverts,
flood levees, sea walls, and coastal protection structures are additional steps
done to mitigate the consequences of floods.

In Zimbabwe, the impacts of climate change are somewhat mitigated by the
introduction of new agricultural and animal varieties, conservation agricultu-
re, hazard mapping, early warning systems, and other technical innovations.
For example, the farmers in Zimbabwe adjust their schedules based on their
weather observations in response to a changing environment and shifting
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threats caused by climate change. This entails rescheduling field or forest
activities and postponing the planting of crops until the weather warms and
the rains begin. Farmers experiment with a variety of crops, including fast-ma-
turing and drought-resistant varieties of crops. Some families have chosen to
leave the flood-prone areas and move to higher ground. There is an unoffi-
cial safety net system in existence in the community that offers cash or food
loans to those in need, (Ministry of Lands and Agriculture, Government of
Zimbabwe, 2009).

The development of heat-tolerant crop varieties and adjustments to sowing
dates to align with climate change are two adaptation measures employed in
North Africa and the Mediterranean region to lessen some of the anticipated
adverse effects on North African agriculture.

A study conducted between November 2010 and February 2011 in the hamlet
of Farfar in northern Ghana found that residents are affected by shorter rainy
seasons, warmer warm-season temperatures, and more frequent windstorms
(Stanley, J., & Braimah, 1. (2008)).

To adapt to this climate emergency, people are utilizing a range of coping
strategies to deal with the unpredictable and changing environment. To deal
with rainfall variability, researchers are experimenting with fast-maturing
crops. Some households produce vegetables for sale or consumption throu-
gh a method known as dry season gardening. Crops and animals can be
preserved by covering roots to support plants in the event of wind or severe
rain. Keeping animals indoors instead of allowing them to graze outdoors is
another. Men claimed that relocating to Ghana'’s south in pursuit of work was
a common coping strategy.

Installing boreholes, wells, and dams to provide water for cattle and gardens
during the dry season is one strategy to reduce reliance on rainfall. According
to the study, modifying agricultural practices—such as growing new crops like
potatoes, mixed cropping, and increasing the use of drought-resistant and
fast-maturing varieties—was also recommended as a key tactic to increase
agricultural livelihood resilience.

Conclusion

After extensive research, it is reasonable to conclude that the Anthropogenic
Global Warming model is primarily responsible for Zimbabwe’s climate chan-
ge. This is supported by the literature review’s findings that burning fossil
fuels and deforestation, among other things, have increased the amount of
carbon in the atmosphere, which in turn has triggers the greenhouse effect.

Alot of climate research should be conducted in order to create new explana-
tions for the phenomena of climate change as well as to enhance and impro-
ve current models. Additionally, ongoing and comprehensive research on this
intricate phenomenon is required to identify the characteristics that could be
used to reduce the likelihood of climate change susceptibility.
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Abstract: Keywords:

The agenda setting theory is premised on the assumption that the mass
media determine what targeted audiences think and worry about (Mtinangi,
et al, 2008). Of course, media researchers Maxwell McCombs and Donald
Shaw have argued that the media are not always successful at telling tar-
geted audiences about what to think, albeit they are fairly fruitful at telling
the targeted audiences issues to think about. Despite that the Malawi media
is no different from other world media, in terms of agenda setting, it seems
rather absurd that the six main newspapers in Malawi—namely The Daily
Times, The Nation [these are daily newspapers], Malawi News and Weekend
Nation (which come out on Saturday) and The Sunday Times and Nation on
Sunday (which come out on Sunday)—have not been setting the agenda
on climate change and environment-related issues, as evidenced by their
failure to make an environment and climate change-related story the main
story. This will be done by reviewing newspapers published between 1 No-
vember, 2024 and 16 November, 2024. | have chosen 1 November, 2024 to
16 November, 2024 because this is the month that the United Nations Con-
ference of the Parties took place. As such, | expected too much focus to, for
once, be on climate change-related issues. Again, the State Vice President
of Malawi Michael Usi went to attend the conference and travelled back to
Malawi from Baku, Azerbaijan, the venue of the conference on 16 November,
2024. Therefore, | am linking the headline story coverage to the attendance
of this high-profile individual in Malawi at the conference. During the period
in question, the closest an environment and climate change-related story ap-
peared on the front page was as a support story in The Daily Times. Instead
of environment and climate change-related topics, the topics that took centre
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Environment, Climate Change,
Climate Finance,

Conference of the Parties

65




Reporting Climate Change
Microcredential for International journalist

stage and featured as headline stories were politics, energy, health, agricultu-
re, good governance, justice, public finance, transport, and economics. This
essay will, therefore, highlight the issues that were highlighted at the expense
of climate change and environment-related topics.

Introduction

Can the media, especially newspapers, set the agenda and manipulate public
discourse? The answer is, in the case of Malawi, yes and no.

To begin with, Malawi’s leading newspapers-namely The Daily Times, The
Nation, Malawi News, Weekend Nation, The Sunday Times, and Nation on
Sunday—hold sway, even on social media, which has been presenting stiff
competition to traditional media, in the context of this essay newspapers.
What happens is that social media users take screenshots of newspaper he-
adlines, post them on their platforms and generate debate around the topic
the newspapers have zoomed in. This extends to editorial cartoons and effi-
gies, which are shared widely on social media platforms. This shows that the
agenda setting theory is applicable to Malawi, too.

At the same time, Malawi's newspapers have, despite directing targeted au-
diences to issues they have to be thinking about, failed to influence decision
making on key issues such as fuel [petrol and diesel] price hike. From early
October, 2024 to 16 November, 2024, when this essay was written, The Na-
tion, The Daily Times, Malawi News, Weekend Nation, Nation on Sunday and
The Sunday Times have been writing headline stories that highlight how fuel
landing costs in Malawi are higher than the pump price of diesel and petrol,
a factor they cite as a contributing factor to the problem of fuel scarcity in the
country. However, the government, through the Malawi Energy Regulatory
Authority, has not given the nod to the suggestion of raising fuel price.

Dominant topics versus environment and climate change related
stories in Malawian newspapers: The case of The Daily Times,
Malawi News and The Sunday Times

The lead story in The Daily Times of Friday, 1 November, 2024, was “MEC
bows down to pressure” (Malimba, 2024). The story focuses on Malawi's
16 September, 2025 Local Government, Parliamentary and Presidential
Elections, with the electoral body, the Malawi Electoral Commission, an-
nouncing the extension of the voter registration period. There was no climate
change and environment-related story in the whole newspaper. In Malawi
News of Saturday, 2 November, 2024, the headline story was “Government
caught in fertiliser mess” (Maulidi, 2024). The only climate change and envi-
ronment-related article in the newspaper came in the form of a centre-spre-
ad (two-page) feature on pages 10 and 15 and the title was “CoP29 must
kickstart stalled progress on the lifeline that is adaptation”. It was written by
foreign authors Lina Ahmed and Amy Gilian Thorp, who originally published
it in African Arguments. In The Sunday Times of 3 November, 2024, the he-
adline story was “In memory of Saulos, Lucius”. The closest a climate chan-
ge-related story came was on page 3, titled “NFRA secures K12 billion for
food purchases” (Chimjeka Matemba, 2024). In the story, the National Food
Reserve Agency indicates that it has set aside that amount to procure food,
further indicating that the money has been derived from the insurance payout
due to EI-Nifio-induced drought. The African Development Bank Group and
African Risk Capacity Group issued the insurance payout to the Government
of Malawi. In The Daily Times of Monday, 4 November, 2024, the headline




story was “UTM strife intensifies”. There was no climate change and en-
vironment-related story in the whole newspaper. In The Daily Times of 5
November, 2024, the climate change and environment-related story was on
page 3, titled “K31 billion raised for El-Nifio relief”, with the Department of
Disaster Management Affairs indicating that a total of K314 billion, in cash
and kind, had been mobilised since march, 2024 to support households af-
fected by EI-Nifio following El-Nifio-induced floods and prolonged dry spells.
Initially, President Lazarus Chakwera declared a state of disaster in 23 out of
Malawi’s 28 districts in anticipation of a poor harvest caused by the climate
event, which left over two million people in need of food assistance.

Perhaps the exception to the practice of putting climate change and environ-
ment-related stories on the peripheral is in The Daily Times of Wednesday,
6 November, 2024, where a climate change and environment-related story
appears as a support story. It is titled “FAO, WFP warn of deepening hunger
crisis”. The story is based on a report by the United Nations agencies Food
and Agriculture Organisation and the World Food Programme, which call
for urgent humanitarian action in 16 hunger hotspots, covering a total of 22
countries, including Malawi. The report, titled “Hunger hotspots FAO-WFP
early warnings on acute food insecurity: November 2024 to May 2025, attri-
butes the food insecurity situation in Malawi to the El-Nifio-induced drought
experienced this year, alongside macroeconomic challenges. The hotspots
are categorised into three levels of concern: ‘Hotspots of highest concern’
(category three), ‘hotspots of very high concern’ (category two) and ‘hotspots
of concern’ (category one).Malawi falls into category three, alongside coun-
tries such as Burkina Faso, Niger, Somalia, Zambia and Zimbabwe. On page
6 of the same newspaper, there is an article titled ‘Malawi, partners, intensify
climate adaptation campaign”.

In The Daily Times of Thursday, 7 November, 2024, climate change and
environment-related stories are confined to the eight-page ‘Climate Change,
Environment and Agriculture Supplement’ and the topics range from “Push
for better water, forest management”, “Left behind in the storm”, “Network
promotes recycling of plastics”, “Storm damages property in Nsanje”, “Battle
to save freshwater”, “Sowing innovation, reaping prosperity”, “District Com-
missioner calls for stronger disaster preparedness”, and “The 3 kilometre
trek for unsafe water”. In The Daily Times of 8 November, 2024, the environ-
ment and climate change-related story comes on pages 3 and 4, premised
on efforts being made to safeguard forests that are under threat from wood
sellers.

In Malawi News of 9 November, 2024, a climate change and environment-re-
lated story comes on page 11 and is titled “Mbenje’s fisheries success has
reinforced regime legitimacy”. There is no environment and climate chan-
ge-related story in The Sunday Times of 10 November, 2024. There is also
no climate change and environment-related story in The Daily Times of 11
November, 2024. In The Daily Times of 12 November, 2024, an environment
and climate change-related story appears on page 8 and is titled “Salima tar-
gets 4 million trees in green push”. In The Daily Times of 13 November, 2024,
a climate change and environment-related article comes on page 3 and is
titled “Act on your promises, Malawi tells rich nations”. In the story, Malawi’s
Vice President Michael Usi, who attended the United Nations Climate Chan-
ge Conference number 29 in Baku, Azerbaijan, reminds developed nations
of their commitment, stating thus: “With many communities experiencing ir-
reversible climate impacts, a dedicated loss and damage fund is urgently
needed. This fund should be designed with flexibility to directly address the
specific needs of the most affected nations and communities.” In The Daily
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Times of Thursday, 14 November, 2024, the first climate change and environ-
ment-related story appears on page 2, titled “Stormy rains injure 16” (Symon,
2024) followed by a page 3 story titled “Usi challenges Malawi negotiators”
(Chimjeka Matemba, 2024). And, on page 4 of the same edition, there is a
story titled “Global banks pledge billions”, which actually quotes a statement
from the World Bank, European Investment Bank, Asian, Inter-American and
African Development Bank, who pledge to collectively provide US$120 billion
of climate financing to low and middle-income countries each year. In the
same newspaper, there is an eight-page Climate Change, Environment and
Agriculture supplement whose story titles range from “Deforestation spurs call
for other energy sources”, “Climate summit focuses on finance”, “Unearthing
Malawi’s mineral wealth”, “Greening bare spaces to counter climate change”,
“Agroecology sows seeds of change”, and “Rains of ruin in Mangochi”. Last
but not least, in Malawi News of Saturday, 16 November, 2024, there are two
stories that are premised on climate change and the environment. These are
“Malawi calls for direct climate financing” on page 4 and “MANEPO wraps up
El Nifio relief with maize distribution in Mdeka” on page on page 9. In the first
story, Malawi’s deputy minister of Local Government, Unity and Culture Owen
Chomanika is urging world leaders in Baku, Azerbaijan, to provide direct sup-
port to countries such as Malawi so that they can rollout disaster recovery
programmes while in the second story, a network of Malawian organisations
that focus on the elderly are winding up relief food distribution efforts.

Dominant topics versus environment and climate change related
stories in Malawian newspapers: The case of The Nation, Weekend
Nation and Nation on Sunday

In The Nation edition of Friday, 1 November, 2024, a story related to the
environment and climate change appears on page 7 and is titled “African De-
velopment Bank targets K1 trillion in climate insurance solutions” (Chitsulo,
2024), with the second one appearing on page 8, titled “People raise stone
bands to tame floods”. In The Weekend Nation of Saturday, 2 November,
2024, a climate change and environment-related story appears on page 6
and is titled “Ganging up to build resilience against climate shocks”. In The
Nation on Sunday edition of 3 November, 2024, a climate change and envi-
ronment-related story appears on page 3 and is titled “Climate change adap-
tation to cost US$50 billion annually” (Chitsulo, 2024). The Nation edition of
Monday, 4 November, 2024, has no story on climate change and the environ-
ment. In The Nation edition of Tuesday, 5 November, 2024, a climate change
and environment-related story appears on page 8 and is titled “Conserve
water bodies, Karonga people told” (Simeon Phiri, 2024). There is no climate
change and environment-related story on national news pages of The Nation
edition of 6 November, 2024. In The Nation edition of 7 November, 2024,
there is no climate change and environment-related story on national news
pages. In The Nation edition of Friday, 8 November, 2024, a climate change
and environment-related story appears on page 3 and is titled “Damaged
infrastructure risks further battering” (Pasungwi, 2024). In the story, clima-
te experts warn that infrastructure that was damaged by Cyclone Freddy,
which made landfall in Malawi on 11 March, 2023, risks deteriorating further
as it remains unrepaired, even as Malawians await rains, which the Depart-
ment of Climate Change and Meteorological Services indicated would start in
mid-November 2024, especially in the southern region of Malawi.

The Weekend Nation edition of Saturday, 9 November, 2024, has no climate
change and environment-related story, just like The Nation on Sunday edition
of 10 November, 2024. In The Nation edition of Monday, 11 November, 2024,
a climate change and environment-related story appears on page 9 and is




titled “People in Mchinji gear up to restore forests” (Khonje, 2024). In The
Nation edition of Tuesday, 12 November, 2024, a climate change and envi-
ronment-related story appears on page 7 and is titled “Usi in Baku for climate
summit” (Phiri, 2024). It indicates that Malawi’s Vice President Michael Usi
was in Baku, Azerbaijan, for the 29th United Nations Conference on Climate
Change (CoP) 29, which opened on 11 November, 2024, and closed on 22
November, 2024. Paragraph four reads: “Malawi’s presence is important as it
[Malawi] chairs the Least Developed Countries Climate Group, which repre-
sents 45 countries and 1.1 billion people”. However, despite the acknowled-
gement of the summit’s importance to Malawi, the story cannot even make it
on the front page. In The Nation edition of Wednesday, 13 November, 2024,
a climate change and environment-related story appears on page 3, and
as a brief news items. It is titled “Don’t seek shelter under trees” (Gondwe,
2024). Another story appears on page 4 in the same edition and it is titled
“Malawi urges global climate action support at CoP29” (Phiri & Linzie, 2024).
In the story, the Vice President of Malawi Michael Usi calls on wealthy na-
tions to “honour their pledges and provide significant funding to support cli-
mate change mitigation and adaptation efforts in Least Developed Countries
reeling under the impact of climate-induced shocks”. In The Nation edition
of Thursday, 14 November, 2024, a climate change and environment-rela-
ted story appears on page 4 and is titled “Veep meets United Nations chief,
pushes for more aid” (Phiri, 2024). It indicates that Malawi’s Vice President
Michael Usi engaged a number of officials, including United Nations ones, on
support, especially that focusing on climate adaptation mechanisms. One of
the people he engaged with is United Nations Secretary General Antonio Gu-
terres. In The Nation edition of Friday, 15 November, 2024, there is a page
6 pictorial that focuses on activities that took place at the Conference of the
Parties number 29 in Baku, Azerbaijan (Linzie, 2024). And on page 7 of the
same edition, there is an article titled “Respect women rights during climate
crisis” (Linzie, 2024), in which United Nations Assistant Secretary General
Ivana Zivkovic observes that climate affects women’s health, livelihoods and
security “disproportionately because of gender inequality and patriarchal
structures”. Last but not least, in the Weekend Nation edition of Saturday, 16
November, 2024, a climate change and environment-related story appears
on page 8 and is titled “Malawi discovers priceless fossils in Cyclone Ana’s
wake” (Mwalwanda, 2024). It is a feature article that better explains the term
‘blessing in disguise” as while people in Malawi consider the cyclone, which
made landfall in Malawi in late January 2022, as devastating, as it, among
other things, destroyed the intake structure that was being constructed under
the Shire Valley Transformation Programme, experts have discovered “inva-
luable plant and bones at Kapichira in Chikwawa District”. In other words, by
sweeping away people’s crops, killing people and destroying structures, the
cyclone ended up exposing what scientists believe is hidden wealth in some
of the areas it affected.
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Summary of topics that dominated front pages at The Daily Times,
The Nation, Malawi News, Weekend Nation, The Sunday Times

and Nation on Sunday

At Nation Publications Limited newspapers—namely The Nation, Weekend
Nation and Nation on Sunday - the following topics dominated as follows:

DOMINATING THEME/TOPIC IN
THENATION, WEEKEND NATION
AND NATION ON SUNDAY

NUMBER OF HEADLINE STORIES
FROM 1 NOVEMBER,
2024 TO 16 NOVEMBER, 2024

Politics 7 (seven)
Energy 2 (two)
Health 2 (two)
Agriculture 1 (one)
Good Governance 1 (one)
Justice 1 (one)
Public finance 1 (one)
Transport 1 (one)

At The Times Group - which publishes The Daily Times, Malawi News and
The Sunday Times - the following topics dominated as follows:

DOMINATING THEME/TOPIC IN THEDAILY
TIMES, MALAWI NEWS AND THE SUNDAY

NUMBER OF HEADLINE STORIESFROM
1 NOVEMBER,

TIMES

2024 TO 16 NOVEMBER, 2024

Politics 9 (nine)
Agriculture 2
Economics 1
Good Governance 1

1
1
1

Transport
Public finance
Justice

In short, political issues dominated front pages, followed by agriculture, ener-
gy, and health.

At The Nation, Weekend Nation and Nation on Sunday, the headline stories
were as follows: “Malawi Energy Regulatory timid on fuel stability”, “Chakwe-
ra could face impeachment”, “Malnutrition massacre: 674 children die in six
districts”, “Convention will go ahead—UTM Party”, “Plane crash probe starts”,
“Health budget gets too sickly”, “Affordable Inputs Programme paralysed”,
“Erosion of trust: Survey shows loss of confidence in Judiciary, Parliament,
presidency”, “K78 billion bill chokes Electricity Supply Corporation of Malawi”,
“Justice so lazy, it hurts”, “Fuel scarcity squeezes ministries, departmen-
ts, agencies”, “Usi out of UTM race”, “Parties defiant on Malawi Electoral
Commission demonstrations”, “Police turn spectators”, “Police under fire on
demonstrations”, and “Pure solidarity: Joyce Banda, Peter Mutharika, Bakili

Muluzi condemn violence”.

At The Daily Times, Malawi News and The Sunday Times, the headline sto-
ries were as follows: “Malawi Electoral Commission bows to pressure: Ex-
tends voter registration deadline”, “Government caught in fertiliser mess”,
“In memory of Saulos Chilima, Lucius Banda”, “UTM Party strife intensifies”,
“Michael Usi fails to file nomination papers”, “Chisale, State clash in court”,
“Trump wins US election”, “Abolish vice presidency”, “Wasteful: Ministry of
Tourism spends K100 million on air tickets”, “Bone, skull crushers on the lo-
ose”, “Affordable Inputs Programme at risk”, “Usi trashes UTM indaba”, “Ma-
lawi Electoral Commission raises poll fees”, “Thugs foil demos in Lilongwe”,
“Reserve Bank of Malawi tightens grip on forex”, and “Demos thuggery riles

ex-leaders”.
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How my career can benefit from climate change, environment reporting

My career would benefit immensely if | were to specialise in reporting on
climate change issues. To begin with, doing so would help me fill an existing
gap, as Malawian newspapers do not have climate change desks, let alone
dedicated personnel to climate change-related issues. As a result, there are
no vernacular terms for terms associated with climate change, save for the
word climate change itself, which is translated as kusintha kwa nyengo in the
vernacular Chichewa, which is the main local language in Malawi. The ca-
reer would get a boost as there is immense support from government agen-
cies, coupled with editors’ and public support, creating a favourable condition
for the thriving of climate change reporting in Malawi.

Malawi is a country located in Southern Africa, east of Zambia, west and
north of Mozambique (The World Factbook). The country has been suffe-
ring from climate change-related extreme events, including Tropical Cyclone
Freddy, which made landfall in Malawi on March 11, 2023 and caused untold
suffering, with a Post-Disaster Needs Assessment Report estimating that
109,625 hectares of crops for around 308,000 farming families were washed
away, with over 288,000 houses damaged and total damage and losses esti-
mated at $220.2 million (Chirombo, 2024). This, and other climate change
related disasters such as storms and cyclones Idai, Kenneth, Gombe, and
Ana have led to a greater realisation of the danger at hand, with community
members in areas such as Soche Hill in Blantyre still struggling to recover
from the damage suffered (Ponje, 2024: 1). Such events have led to local
support, editors’ backing and public appreciation of responses to disasters
that are induced by climate change. A manifestation of this support is some
newspapers’ decision to introduce supplements on the subject.

To begin with, local support for climate change response programmes is
backed up by research, with the majority of respondents saying Malawians
indicating that they are feeling the pinch of climate (Kayuni & Chunga, 2023).
The local populace’s views are not surprising considering that, according
to Kayuni & Chunga (2023), the country is among countries that are “most
vulnerable” to climate change.

Again, there is local support for climate change programmes from local and
multi-national organisations, foreign governments, and others, support that
increased after the country launched the Updated Malawi’'s Strategy on Cli-
mate Learning (UNCC: Learn: 2021), showing its commitment to joining
hands with stakeholders in addressing climate change-related problems.
In the strategy, the government indicates that it wants the country to be a
knowledge-driven climate change resilient country by 2030. To emphasise
its seriousness, the government changed the name of the Department of
Meteorological Services to incorporate climate change; thus, it is now known
as the Department of Climate Change and Meteorological Services, which
is mandated to monitor, predict and provide information and weather and cli-
mate, with a vision to ensure that Malawi is “A Responsive Nation to Weather
and Climate Change Impacts” (Department of Climate Change and Meteoro-
logical Services). It also introduced a Ministry of Climate Change.

In addition, the government launched the National Climate Change Policy,
which it uses to mobilise support towards local climate change response ef-
forts from both local institutions and foreign ones. The policy reads in part: “In
recognition of the country’s vulnerability to adverse effects of climate chan-
ge, the Government of Malawi has taken important steps to address climate
change issues by signing and ratifying the UNFCCC and its Kyoto Protocol”
(Government of Malawi: 2016: 4).
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Through such documents, organisations such as Trécaire, which indicates
that “In Malawi climate change is a threat to economic growth, long-term pro-
sperity, as well as the livelihoods of an already vulnerable population” (Tro-
caire).

As part of efforts to increase public awareness on climate change, especially
in secondary schools, Malawi’'s Ministry of Education launched the Climate
Change Sourcebook for Secondary School Teachers, aimed at supporting
teachers in imparting climate change messages. It was developed by the
Malawi Institute of Education, with support from UN CC:Learn and the United
Nations Development Programme. UN CC:Learn is a partnership of more
than 30 multilateral organisations supporting countries that are interested in
designing and implementing systematic, recurrent and results-oriented cli-
mate change learning. At the global level, the partnership supports knowled-
ge-sharing, promotes the development of common climate change learning
materials, and coordinates learning interventions through a collaboration of
United Nations agencies and other partners (United Nations Institute for Trai-
ning and Research, 2015).

On the other hand, Malawian editors have shown support towards climate
change reporting through editorials. For instance, on 10 October, 2023, The
Daily Times carried a climate change-related editorial titled ‘Climate change
information processing problematic’.

In addition, editors have shown support for climate change reporting, as evi-
denced by the launch of the ‘Climate Change, Environment & Agriculture’
supplement on 8 August, 2024. The supplement was launched in The Daily
Times, the flagship newspaper for The Times Group, which also publishes
Malawi News and The Sunday Times. This is an apparently clear message of
the seriousness with which the publication, which is Malawi’s “oldest newspa-
per”, “founded as the monthly Central African Planter in 1895” (Muck Rack),
treats climate change issues. In its first ever editorial for the supplement, the
publication declared:

“In recent years, Malawi has been experiencing the devastating impacts of
climate change, which intersect with other areas such as agriculture and he-
alth. We understand that these issues are complex and multifaceted, making
them difficult for the general public to fully grasp. Therefore, this platform will
provide comprehensive information on these topics, contributed by our own
Journalists and experts in the fields....” .

Therefore, the editors have already expressed commitment to playing a ri-
ghtful role in helping the reader make informed decisions on climate change
issues. Fortunately for the Malawi media, there is public support. For instan-
ce, the United States Agency for International Development, the British High
Commission to Malawi, among others, have been funding the Green Media
Awards, which they fund through Association of Environmental Journalists
(AEJ) in Malawi to promote climate change and environmental reporting in
the local media. In awards held on Friday, August 9, 2024, for instance, The
Times Group’s reporter Thomas Kachere emerged winner in the categories
of Sustainable Energy and Green Television Documentary (The Daily Times,
2024). Furthermore, the Department of Climate Change and Meteorological
Services offers public support by offering timely forecasts to radio, television,
newspaper, magazine, and online news platforms, thereby giving targeted
audiences the opportunity to make informed decisions on weather and clima-
te issues.



In addition, the department has a strategic working relationship with Journa-
lists for Climate Change [Malawi], through which it offers training in weather
and climate issues to local journalists, thereby increasing coverage of such
issues. The department uses taxpayers’ money, in the form of budgetary al-
locations it gets from the government, to fund such training, which is a mark
of public support.

Conclusion

The logical conclusion is that the Malawi media uses the agenda setting the-
ory, but only to some extent, as newspapers such as The Daily Times, The
Nation, Malawi News, Weekend Nation, The Sunday Times and Nation on
Sunday seem to be swayed by events on the political arena other than using
their best judgement to gauge whether it is political stories that are largely
based on sensationalism and climate change and environment-related ones,
which are often backed up by science, that have a lasting impact on targeted
audiences.

From the evidence available, through the review of the six leading newspa-
pers in Malawi, what comes out clearly is the following:

e Politics sells. This is an old adage in Malawian newspapers, especially
at The Times Group, where | work. No wonder, there were nine headline
stories that focused on politics from 1 November, 2024 to 16 Novem-
ber, 2024, even as the United Nations Climate Conference took place
in Baku, Azerbaijan, where Malawi’s Vice President Michael Usi was in
attendance. During the period in question, the closest a climate change
and environment-related story came on the front page was when it appe-
ared as a support story in The Daily Times of Wednesday, 6 November,
2024. It was titled ‘FAO, WFP warn of deepening hunger crisis”.

e Agriculture, energy, and health issues were ranked higher than clima-
te change and environment-related stories. At The Daily Times, Malawi
News and The Sunday Times, climate change and environment-related
stories did not even feature among the seven dominant themes/topics.
At The Nation, Weekend Nation and Nation on Sunday, climate change
and environment-related stories did not even feature among the eight
dominant themes/topics

In summary, there is a long way to go before Malawian newspapers exercise
their agenda setting role on climate change and environment-related topics,
a development that presents an opportunity for further engagement with me-
dia practitioners in Malawi. In addition, there is a need for in-depth research
on why those in traditional media - in this case newspapers - in Malawi do
not want to accord environment and climate change-related issues the space
they deserve considering that there are truckloads of literature materials on
science subjects.
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Climate change does not need a passport

to enter any country in the world.

How we should act in our own country locally
to live hand by hand with the world globally

to save the planet?

Abstract:

Climate change is our new reality. There is no place safe, because Earth’s
system components are interconnected and interdependent.

The increase in the concentration of carbon dioxide in the atmosphere is the
most important indicator of the climate crisis, as its evolution is closely fol-
lowed by that of the average global temperatures. Both cause chain effects
on the earth’s climate, reverberating at local, regional and global levels.

Understanding the functioning of Earth’s system and how each local chan-
ge propagates is essential to realizing the importance of taking urgent and
drastic actions.

Science told us that there is only one solution: the drastic reduction of gre-
enhouse emissions, especially carbon dioxide, the main cause of global war-
ming and degradation of marine and terrestrial ecosystems.

Keywords:

Climate change, global warming,
climate crisis, carbon dioxide,
greenhouse gas,climate education,
climate action, adaptation,
mitigation, state of climate
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1. Introduction

1.1 Earth’s systems

The Earth is a complex system, whose components interact with and influen-
ce one another, interconnected and interdependent. The five major compo-
nents are: atmosphere, hydrosphere, cryosphere, lithosphere and biosphere.
(WMO, March 20, 2024) Solar radiation ensures the functioning of the climate
system. The non-reflected radiant energy determines the atmospheric circu-
lation, which is also influenced by the rotation of the Earth around its axis,
through the Coriolis effect.

Many processes - radiative, chemical and dynamic - take place in the atmo-
sphere. (Roxana Bojariu et al, 2021) The oceans, which cover about 71%
of the Earth’s surface, not only absorb about a quarter of the carbon dioxide
produced by humans, but also absorb 90% of excess heat. The ocean is the
regulator of terrestrial climate; therefore, ocean warming can be seen as a
sentinel of global warming.

The planetary ocean is the component responsible for the transport of energy
within the climate system. It is also the main water reservoir, as it contains
approximately 97% of all the water on Earth. At the same time, it is a thermal
reservoir, acting as the main climate regulator. Atmospheric processes are
strongly influenced by temperature variations at the surface of the ocean.
The interaction between the atmosphere and the ocean largely determines
the evolution of the terrestrial climate system.

In the Earth’s system a number of positive and negative feedback processes
are produced. For example, positive feedback is what happens with water
vapors in the atmosphere: higher temperatures cause an increase of water
vapors in the earth’s atmosphere, which causes additional warming, leading
to even more water vapors, amplifying the initial warming. (Roxana Bojariu
et al, 2021).

1.2 What is Climate Change

The World Meteorological Organization defines climate as “the synthesis of
average weather conditions for a given location over a long period of time,
ranging from months to thousands or millions of years”. The WHO uses a pe-
riod of 30 of years to determine the average climate. (WMO, 2024) Earth’s cli-
mate has undergone many changes throughout the geological history of the
planet. Natural climate changes were determined by natural causes such as
volcanic activity or the variability of solar activity. They influenced the climate
system and implicitly terrestrial life. Anthropogenic climate change, however,
represents the increase in the atmospheric concentration of greenhouse ga-
ses because of human activities, especially the use of fossil fuels.

1.3 What is the Greenhouse Effect

Greenhouse gases are gases that capture solar heat and keep it close to the
surface: water vapor, carbon dioxide, methane, nitrogen oxide, ozone and
compounds of carbon with chlorine and fluorine. These gases ensure the
existence of the necessary conditions for life on Earth. This is the natural gre-
enhouse effect. Water vapors have a strong greenhouse gas effect, but they
do not condens and last just for few days in the atmosphere. Global warming
causes also the melting of permafrost, which leads to additional emissions of



methane, another strong greenhouse gas. The anthropogenic greenhouse
effect is mainly related to carbon dioxide, which persists in the atmosphere
for hundreds or even thousands of years. The increase in carbon dioxide
concentration in the atmosphere is the determining factor when we talk about
global warming. A simplistic explanation of the phenomenon of heat capture
by the Earth’s atmosphere was made in 1824, by the French mathematician
and physicist Joseph Fourier who compared the Earth to a box with a glass
cover. Several years later, in 1859, John Tyndall concluded that changes in
the concentration of certain gases in the atmosphere could produce changes
of the climate. In 1896, the Swedish chemist Svante Arrhenius published the
first calculation of global warming caused by human carbon dioxide emis-
sions. (Scientific American, 2024).

In 1975, the American geochemist Wallace Broecker predicted that a pro-
nounced global warming will occur due to the increase of atmospheric car-
bon dioxide concentration and that the average global temperatures will rise.
(Gariwo, 2019).

In 1988, American scientist James Hansen talked about global climate chan-
ges, claiming that ,the temperature changes are sufficiently large to have
major impacts on people and other parts of the biosphere, as shown by com-
puted changes in the frequency of extreme events and comparison with pre-
vious climate trends.” (Hansen JE & I. Fung & Andrew Lacis & D. Rind & S.
Lebedeff. & R. Ruedy & Gary Russell 1988)

1.4 Carbon dioxide concentration measurement

Measurements of atmospheric carbon dioxide concentration were first taken
by C. David Keeling of Scripps Institution of Oceanography in March 1958.
In May 1974, NOAA began its own measurements in parallel with those at
Scripps. (GML). Today, global monitoring of greenhouse gases is crucial to
understand where Earth’s climate is now and where we are headed. In June
2024, an implementation plan of UN Global Atmosphere Watch was appro-
ved. The goal is to strengthen the global monitoring of greenhouse gases. In
the first phase, The Global Greenhouse Gas Watch will focus on the three
most important greenhouse gases due to human activities: carbon dioxide,
methane, nitrogen oxide. (WMO, June 11, 2024).

2. State of Globale Climate
2.1 Year 2023

Since 2004, WMO has been publishing The Greenhouse Gas Bulletin an-
nually. According to the latest report, as of October 2024, the carbon dioxide
concentration in the atmosphere reached a new record level of 420.0 parts
per million in 2023, compared to 377.1 ppm reported in the first edition, in
2004. An increase of 11.4 % in only 20 years. (WMO, Oct. 24, 2024).

Credit: WMO

WMO experts specify that greenhouse gases level in the atmosphere will not
decrease as long as the emissions continue and will lead to an increase in
the global temperature. Unfortunately, given that the carbon dioxide currently
accumulated in the atmosphere will persist for hundreds of years, the rise in
global average temperature will continue for several decades - even if emis-
sions are rapidly reduced to net zero. (WMO, Oct 28, 2024)
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2.2 Year 2024

Credit: Copernicus Climate Change Service [ECMWF According to the latest
bulletin of the Copernicus Climate Change Service, 2024 will almost certainly
be the warmest year in the ERAS reanalysis dataset. For the first 10 months
of the year, the average global temperature anomaly was 0.71 C above the
1991-2020 average, the largest on record for this period. Furthermore, if the
anomaly does not decrease to near zero in November and December, it is
virtually certain that 2024 will be the first year in which the annual temperatu-
re exceeds the pre-industrial level by more than 1.5 C. (Copernicus Climate
Change Service, 2024)

3. Climate change does not need a passport

Extreme heat waves, storms, droughts, floods - these are the undeniable
effects of human induced climate change. But there are also less visible con-
sequences, with global and long-term impact and with possible cascading
effects on the Earth’s climate.

3.1 Glaciers melting

Melting polar ice has not only local short-term effects, but possibly even
long-distance and long-term effects. A recent study by a group of Australian
and American researchers shows that as global warming accelerates the
melting of Antarctic ice, an ever-increasing volume of fresh water reaches the
ocean, reducing the salinity and density of surface water and diminishing the
downward flow to the bottom of the sea. Off the coast of Antarctica, cold salty
water descends to a depth of over 4,000 meters, and from there oxygen and
nutrients are carried by currents northward to the Indian, Pacific and Atlantic
Oceans. The same phenomenon takes place at the North Pole, near Green-
land. The study shows that at current levels of greenhouse gas emissions,
the circulation of Antarctic deep water could slow twice as much as the North
Atlantic currents. In addition, the global ocean will no longer be able to absorb
as much carbon dioxide as its upper layers become more stratified, causing
more carbon dioxide to remain in the atmosphere. These results demonstrate
that changes occurring in one location on the globe can have a global impact.
(Matthew England, Adele Morrison, Andy Hogg, Qian Li, Steve Rintoul, 2023).

The reduction of the salinity of the water also has repercussions at a biologi-
cal level: for example, algaes, whose disappearance causes a domino effect
up the entire food chain, from fish populations to penguins and seals.
Another consequence of glaciers melting is the rise of the global sea level,
already visible from the coasts of northern Europe to the small islands in the
Pacific, whose inhabitants see themselves in the situation of becoming clima-
te refugees.

3.2 Extreme Weather Events

Recently, severe floods ravaged Spain and left behind a large number of vi-
ctims and significant damage. World Weather Attribution elaborated a quick
review study and the analysis shows that in the last 75 years, the maximum
daily level of precipitation in central and southeastern Spain in the Septem-
ber-December season has increased in intensity by 12%. An important factor
related to this increased intensity of precipitation is the temperature anomaly
of the Mediterranean Sea: 2-3 degrees Celsius above the usual value for this
period of the year, another effect of global warming. The three analysed data-
sets indicate that heavy 1-day rainfall events, as intense as the one observed,
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are about 12% more intense and about twice as likely in today’s climate, that
is 1.3°C warmer than it would have been in the cooler preindustrial climate
without human-caused warming.” (World Weather Attribution, 2024) The key
message is that the increase in rainfall intensity would not have been possi-
ble in the absence of climate change, which is, without a doubt, an effect of
the increase in greenhouse gas emissions due to human activities. For every
degree Celsius of warming, the water-holding capacity of the atmosphere
increases by about 7%. (Kevin E. Trenberth, Aiguo Dai, Roy M. Rasmus-
sen and David B. Parsons, 2003) According to Copernicus Climate Chan-
ge Service, in October 2024, wetter-than-usual conditions were recorded in
several regions of the globe, such as parts of China, Taiwan and the United
States, while drier-than-usual conditions were recorded in the US, Australia,
southern Africa, Madagascar, parts of Argentina and Chile. (Copernicus Cli-
mate Change Service, 2024).

3.3 The Biodiversity Crisis

Another ramification of the climate crisis is a biodiversity crisis. Three-quar-
ters of the terrestrial environment and about 66% of the marine environment
have been significantly modified by human actions. Up to 1 million species
of animals and plants are now threatened with extinction. Even in the case
of a global warming of 1.5 to 2 degrees Celsius, most terrestrial species are
expected to shrink drastically. (IPBES, 2019). The increase of greenhouse
gas emissions caused by human activities has alarming consequences on
marine ecosystems. Ocean acidification is one of the nine tipping points con-
sidered as “planetary limits”, possibly to be exceeded “in the near future”,
according to a recent report. (Potsdam Institute for Climate Impact Resear-
ch, 2024). The term ocean acidification refers to changes in water chemistry.
The absoption of carbon dioxide from the atmosphere causes, over a longer
period of time, a reduction in the water’s pH, which means an increase of the
water’s acidity. The most significant consequence of this is the mass blea-
ching of corals globally.

The higher water acidity also affects other aquatic organisms which show a
decrease in the rate of calcification and/or an increase in dissolution when
exposed to acidifying water conditions. (University of Plymouth) The latest
Copernicus report on the state of the oceans informed that the acidity of oce-
an waters has increased by 30% since 1985. Water acidity has a corrosive
effect on the skeleton and shell of corals and mollusk. (Copernicus Marine
Service, 2024).

These changes in ocean water chemistry can also affect the behavior of
other marine organisms. According to American scientists, the ability of cer-
tain fish to detect predators decreases in more acidic waters. Thus, in the
end, the entire food cycle may be at risk. (NOAA)

4. How to solve the Climate Crisis

The world scientific community unanimously agrees that the only solution is
the rapid reduc-tion of emissions resulting from human activities, especially
those of carbon dioxide. Referring to the last bulletin of Copernicus Climate
Change Service, which shows that 2024 could very likely be the warmest
year on record, Samantha Burgess, Deputy Director of the Copernicus Cli-
mate Change Service (C3S) states:

This marks a new milestone in global temperature records and should serve
as a catalyst to raise ambition for the upcoming Climate Change Conferen-

Reporting Climate Change
Microcredential for International journalist

83




Reporting Climate Change
Microcredential for International journalist

84

ce, COP29.”) (Copernicus Climate Change Service, 2024). The most recent
UNEP calls to an unprecedented global mobilization of renewable energy, fo-
rest protection and other measures in order to move the planet off its current
path leading to a catastrophic 3.1C temperature rise. Our planet is “running
out of time”, it can no longer afford additional “hot air”, the report says, and an
urgent action at the COP 29 summit in November is needed. The target must
be a collective commitment to reduce greenhouse gas emissions by 42% per
year by 2030 and by 57% by 2035. (UNEP, 2024).

This may sound difficult to achieve, but it is not without precendent.

“The Montreal Protocol is one of the most important and successful global en-
vironmental treaties” according to David Fahey, director of NOAA's Chemical
Sciences Laboratory and co-chair of the 2022 Montreal Protocol Scientific As-
sessment Panel. (National Oceanic and Atmospheric Administration, 2023).
In May 1985, three scientists from the British Antarctic Survey announced the
discovery of a hole in the ozone layer. Soon it became obvious that this was
an extremely serious problem for our planet. As such, in September 1987,
200 countries and organizations around the world signed the Montreal Proto-
col, which regulates the production and consumption of nearly 100 man-ma-
de chemicals that deplete the ozone layer. The result was a significant reco-
very of the protective ozone layer in the upper stratosphere. If current policies
remain in place, levels are expected to return to 1980 levels by 2040. Over
Antarctica, recovery is expected around 2066 and over the Arctic by 2045.
The Montreal Protocol is the proof that united action could solve a global
environmental problem.

Conclusion

If there are no severe weather events or visible environmental changes in the
place where we live, this does not mean that it is not happening elsewhere.
The atmosphere cover the entire planet and the high carbon dioxide concen-
tration affects every place on Earth.

In order to solve the current climate crisis, actions must start at individual and
regional level and become globally and must take place simultaneously and
be doubled by measures to adapt to our new climate reality.

Just like other countries, Romania is also strongly feeling the effects of clima-
te change. In the last decades, heat waves have intensified, areas affected
by drought have increased and severe storms are becoming more and more
frequent. Romania’s national policy to reduce greenhouse gas emissions fol-
lows the European approach as well as the adoption of policies and measu-
res at the national level in sectors like Industrial Processes, Solvents and the
use of other products, Agriculture, Land Use, Land Use Change and Fore-
stry, Waste management. Regarding the energy sector, a significant increase
in the capacities of renewable energies (wind and solar) and also nuclear
energy is foreseen until 2050. (National Energy Strategy, National Integrated
Energy-Climate Change Plan; Romania’s Long-Term Strategy for Reducing
Greenhouse Gas Emissions). At individual level we must consider a change
of our lifestyle - reduce the use of personal vehicles as a means of transporta-
tion, energy saving and the use of green energy sources, reducing the carbon
footprint. Very important is also climate education.

We must realize that there is no “planet B” for us, at least for the moment, and
is in our hands to solve this climate crisis.
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Abstract:

The Reporting Climate Change program has profoundly reshaped my appro-
ach to journalism, particularly regarding environmental issues. Through the
six modules, | have gained a deeper understanding of how climate change
intersects with biodiversity, economic systems, renewable energy, and public
engagement. This knowledge has not only informed my professional work
but also expanded my capacity to address one of the most pressing challen-
ges of our time.

As a Tunisian journalist, | have sought to translate these insights into action
by producing a TV program focused on climate change. The program aims to
provide viewers with accessible information and practical advice on how cli-
mate change affects their lives and how they can contribute to mitigation and
adaptation efforts. This essay synthesizes my learnings from the program,
outlines my vision for future reporting, and proposes ways to bridge gaps
between information dissemination and public action.

Reporting Climate Change
Microcredential for International journalist

MOUNA DHOUIB

Journalist, Television Tunisienne

Keywords:

Recreational fishing,

Marine Ecosystems,

Ghana, biodiversity,

Overfishing,

Coastal management,
Sustainability,

Fish stocks, Habitat degradation,
Conservation.




Reporting Climate Change
Microcredential for International journalist

Section 1: Climate Change and Biodiversity

The Mediterranean region is one of the world’s biodiversity hotspots, yet it is
increasingly vulnerable to climate change. Rising temperatures have disrup-
ted ecosystems, forcing species like the European Roller and Iberian lynx to
migrate. At the same time, invasive species such as lionfish and red swamp
crayfish are further destabilizing the ecological balance. These changes are
not just ecological but economic and cultural, affecting agriculture, fishing,
and even tourism.

In my TV program, | emphasized the importance of biodiversity, dedicating
segments to local and regional examples. By showcasing the intercon-
nectedness of ecosystems and human livelihoods, | aim to foster a sense
of stewardship among viewers. For example, a segment on how invasive
species harm Mediterranean fisheries resonated with local fishermen, who
shared their experiences on camera. This blend of expert insights and perso-
nal narratives highlights the tangible impacts of biodiversity loss, making the
issue more relatable to the audience.

Section 2: Empowering Action Through Journalism

Journalists have a unique role in shaping public discourse on climate change.
The essay on engaging readers in climate action highlighted the need for
solution-oriented reporting that connects global challenges to local realities.
This principle has guided my approach in both my reporting and the develop-
ment of my TV program.

By focusing on relatable stories and actionable solutions, | strive to empower
my audience. For instance, one episode explored how urban gardens can
combat rising temperatures and food insecurity in Tunis. Viewers were not
only informed about the benefits but were also provided with step-by-step
guides to start their gardens. Such practical advice, coupled with success
stories, fosters a sense of agency and encourages behavioral change.
Targeting youth has been a priority in my reporting. As the generation that
will inherit the consequences of climate change, young people are central to
climate action. Through

interactive segments and social media engagement, I've sought to inspire
them to lead grassroots initiatives and advocate for systemic change.

Section 3: Localized Impacts of Climate Change

Climate change’s economic impacts are acutely felt in regions like Tunisia,
where agriculture forms a cornerstone of the economy. Prolonged droughts,
rising temperatures, and erratic rainfall patterns have drastically reduced crop
yields, threatening food security and exacerbating economic inequalities.
These local challenges ripple into global markets, highlighting the intercon-
nectedness of climate and economic stability.

Through my TV program, I've reported extensively on these issues, focusing
on how climate change disrupts rural livelihoods. One memorable episode fe-
atured interviews with farmers who shared their struggles with water scarcity
and shifting planting cycles. By humanizing these challenges, | aim to bridge
the gap between policy discussions and real-world impacts. Addressing these
localized impacts requires a multi-pronged approach, combining local adap-
tation measures with international cooperation. My reporting emphasizes
the need for policy solutions that prioritize equity, such as subsidies for su-
stainable farming practices and investments in water-efficient technologies.
These stories not only inform but also advocate for systemic solutions that
address the root causes of vulnerability.




Section 4: Energy Transition as a Climate Solution

Tunisia’s energy landscape presents both challenges and opportunities.
With 90% of its electricity derived from imported natural gas, the country fa-
ces significant vulnerabilities. However, Tunisia also has immense potential
for renewable energy, particularly solar power. Morocco’s Noor solar project
serves as a compelling example of how North African nations can lead in
clean energy innovation.

In my TV program, I've covered Tunisia’s renewable energy transition ex-
tensively, blending technical analysis with human stories. For example, one
episode explored how rooftop solar panels could democratize energy access
while reducing greenhouse gas emissions. By interviewing energy experts,
policymakers, and local residents, | provided a holistic view of the challenges
and opportunities in this transition.

Decentralized energy systems, international partnerships, and streamlined
regulations are recurring themes in my reporting. These solutions not only
address environmental concerns but also create economic opportunities and
enhance energy security. Highlighting these co- benefits is crucial for buil-
ding public and political support for renewable energy initiatives.

Section 5: Policy Frameworks and Green Investments

Effective policy frameworks are essential for aligning economic activities with
environmental goals. The EU’s Green Taxonomy exemplifies how clear crite-
ria can combat greenwashing and drive sustainable investments. However,
its implementation challenges, particularly for small and medium-sized enter-
prises, offer valuable lessons for Tunisia.

My TV program has explored how international frameworks like the Gre-
en Taxonomy can inspire local action. By simplifying complex policies and
explaining their relevance to everyday life, | aim to make such frameworks
accessible to a broader audience. For instance, a segment on green finan-
cing highlighted how Tunisian entrepreneurs could access

international funds for sustainable projects. This approach not only informs
but also empowers individuals to leverage policy tools for climate action.

Conclusion: My Vision and Future Activities

Reflecting on this program, | see my role as a journalist not just as a storytel-
ler but as a catalyst for change. My vision is to create narratives that am-
plify marginalized voices, highlight innovative solutions, and hold systems
accountable. The production of my TV program has been a first step toward
this goal, providing a platform for diverse perspectives and actionable advi-
ce.

Looking ahead, | plan to expand the program into a multimedia initiative,
incorporating data visualizations, interactive features, and community-driven
content. Workshops for young climate communicators are also on the hori-
zon, aiming to equip the next generation with the skills to report on climate
change effectively. Additionally, | will advocate for media platforms to prioriti-
ze climate reporting, ensuring that this critical issue remains in the spotlight.
Ultimately, my goal is to contribute to a media landscape that not only in-
forms but also inspires action. By fostering collaboration, innovation, and
inclusivity, | aim to play a part in the global effort to address climate change,
one story at a time.
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Abstract: Keywords:

The notion of ‘urban forest’ refers to all trees that grow within urban areas
and these trees pays a significant role in providing towns and cities ecolo-
gical services. The infrastructure of Urban Green Spaces(UGS) is currently
receiving increased attention due to its importance for cities, when they are
developed, developing or in the future. Sustainable development neverthe-
less requires sustained urbanization and green planning for cities is seen as
a successful defense against impending climate change concerns.

Climate Change, Biodiversity,
Global Warming and
the Mediterranean Region.
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Introduction

Climate change is now recognized as one of the biggest problems the world
is facing, posing a potential threat to the environment and almost all aspects
of human life. Since the United Nations Framework Convention on Climate
Change in 1992, many efforts have been made to mitigate climate chan-
ge, with no considerable results. According to climate change projections,
temperatures will continue to rise, and extreme weather events will become
more frequent, prolonged, and intense. Reflecting these concerns, the 2015
Paris Agreement was adopted as the cornerstone for reducing the impact of
climate change, aiming to limit global warming below 2 °C and even keep the
temperature rise below 1.5 °C. To achieve this international goal, focused
mitigation actions will be required.

Climate change has a strong impact on urban forests, enhancing their growth
but also posing risks to them. Conversely, forests can mitigate climate chan-
ge, as they have a considerable impact on global surface temperatures throu-
gh their influence on the land—atmosphere energy exchange and the absorp-
tion of vast amounts of CO2 through photosynthesis. (Psistaki et al., 2024)
Consequently, urban forests and trees, afforestation and reforestation have
become integral components of climate change mitigation strategies worldwi-
de.

This essay aims to summarize the cutting-edge knowledge on the role of
urban forests in climate change mitigation and review selected global policies
and practices with special look at how urban forests impacts water access;
how non-governmental organisations contribute with urban forests projects;
government policies on urban forests, some regenerative policies; and some
climate actions and policies worldwide as climate change ‘does not need a
passport to enter any country’.

Urban Forests as a Nature-based Solution to Climate change In recent year-
s,urban trees have gotten a lot of attention as a top climate change solution.
And while that remains true, in order for collective climate efforts to succeed,
reforestation needs to happen alongside other critical actions—such as redu-
cing global emissions and protecting urban existing forests. That said, plan-
ting the right trees in the right place, at the right time, and for the right reasons,
is a powerful Nature-based Solution. Urban forests combat climate change by
absorbing carbon dioxide from the atmosphere and storing it in their biomass.
According to Global Forest Review, the world’s existing forests absorb a net
7.6 billion metric tons of carbon from the atmosphere each year - equivalent
to about 30% of what is emitted every year. Urban trees also remove many
harmful airborne pollutants that are associated with climate. These include
gaseous pollutants such as nitrogen dioxide, carbon monoxide, smoke, dust
and other chemicals. Also, trees regulate temperatures in urban landscapes.
This reduces the amount of energy that is needed to maintain safe indoor
temperatures.( Weeden 2014) Again, urban forests protects biodiversity. Ur-
ban forests can be useful both in mitigating climate change and in helping
cities adapt to higher temperatures and other impacts of climate change. Ur-
ban trees reduce the amount of greenhouse gases in the air by sequestering
carbon dioxide and by reducing the amount of energy needed to heat and
cool buildings. These roles can be quantified at the scale of individual trees
or entire cities (McPherson et al. 2005) and also for states (McPherson and
Simpson 2003). The overall effect of urban forests is to cool the local envi-
ronment during summer. Trees provide shade that keeps some sunlight from
reaching the surface below their canopies. When trees shade buildings, this
interception can reduce summer demand for air conditioning, which in many




cities is powered by greenhouse-gas-emitting fossil fuels, such as natural
gas or coal. Shade around air-conditioning units can reduce energy use by
partially pre-cooling air before it enters the building. Urban Forests and water
access Urban forests can improve urban stormwater management and redu-
ce the hazards posed by flooding while also providing other environmental
and cultural benefits. In many cities, contaminated drinking water causes
severe health issues like diarrhea and dysentery. Reliable water treatment,
however, can be costly. Forests in nearby watersheds can protect water
supplies from pollutants, prevent soil erosion and filter sediment, keeping
surface waters and aquifers cleaner and reducing treatment cost to cities.
Mature, native forests provide these benefits more reliably than plantations,
so preventing deforestation in watersheds is critical. Water scarcity caused
by drought, groundwater depletion or reduced river flows affects many ci-
ties around the world — especially in arid regions. Preventing deforestation
and restoring forests can increase soil infiltration and groundwater recharge.
Forests also modulate rainfall patterns at regional and even global levels.
Forest evapo-transpiration acts like a giant pump, sending water into the
atmosphere and redistributing it before it falls as rain. How NGOs contibutes
to urban forest projects Non-Governmental Organizations, commonly refer-
red to as NGOs, have emerged as key players in the realm of sustainable
development, wielding a potent blend of advocacy, community engagement,
and resource mobilization to drive impactful change. These organizations,
often fueled by a passion for environmental conservation and social equity,
operate at the forefront of global and local sustainability efforts, transcending
geographical boundaries and political constraints.

NGOs undertake diverse roles in the context of sustainable urban tree plan-
ting, ranging from facilitating community-based reforestation projects to
advocating for policy reforms that support sustainable land management.
Their efforts encompass a wide spectrum of activities, including awareness
campaigns, capacity building, and fostering partnerships with governmental
bodies, private enterprises, and local communities. Examples of such NGOs
in Ghana include; Plant-for-the-Planet Ghana is an independent, non-pro-
fit and non-governmental organization operating in Ghana. It advocates for
and empowers young people to fight the climate crisis and restore degraded
ecosystems in the Northern Savannah Ecological Zone in Ghana. The En-
vironmental NGOs Tropenbos Ghana and EcoCare Ghana, partners imple-
menting the European Union funded Landscapes and Environmental Agility
across the Nation (LEAN) project in the transition landscape donates about
thirty nine thousand (39,000) indigenous and fruit tree seedlings to the Bono
East Regional office of Forestry Commission in Ghana in support of the go-
vernment's Green Ghana Project. The Green Ghana Project is an initiative
by the Ministry of Lands and Natural Resources, which seeks to plant and
nurture to maturity five million trees in a day to restore the country’s degraded
landscape and forest cover. Earth Care Ghana is a non-governmental orga-
nization (NGO) based in Ghana that focuses on environmental sustainability,
climate change, and natural resource management with the aim of promo-
ting sustainable development through community engagement, education,
and advocacy. Earth Care Ghana’s work is focused on several key areas,
including; Climate Change Adaptation and Mitigation. Earth Care Ghana
works with communities to develop and implement strategies to adapt to the
impacts of climate change, as well as reduce greenhouse gas emissions.
Sustainable Agriculture: The organization promotes sustainable agricultural
practices that enhance food security, reduce poverty, and promote sustai-
nable land use. They also work to conserve Ghana'’s unique biodiversity by
promoting sustainable natural resource management and protecting threate-
ned species and habitats.
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Global Climate actions and regenerative policies on Urban Forests

In the words of the former Secretary-General of the United Nations, Ban
Ki-moon, ‘climate change carries no passport and knows no national borders.
Countries must work toward the common interest, beyond narrow national
interests’. (UN News Centre 2015).

Climate change indeed does not need a passport to enter any country in
the world. The phenomena could spring up on both developed or developing
countries. Its adverse effects also knows no boundary. Therefore, the United
Nations, private organisations, local and world governments are striving hard
to save the planet through the implementation of joint urban forest projects as
a means to mitigate climate change. Melbourne’s Urban Forest Strategy In
Melbourne, Australia, the millenium drought, higher temperatures and ageing
urban tree population threatened the city with an environmental challenge.
And as such, an important response from the city was the creation of the
‘Urban Forest Strategy’ which promised and delivered thousands of newly
planted trees in 2012. This tree growing canopy continue to help residents
of Melbourne survive the intense heat of summer. The strategies and targets
proposed to achieve this vision was to increase canopy cover, increase urban
forest diversity (The urban forest will be composed of no more than 5% of
any tree species, no more than 10% of any genus and no more than 20% of
any one family, Improve vegetation health, Improve soil moisture and water
quality, improve urban ecology among others.(CPI 2016)

Trees for Life: Barcelona Tree Master Plan 2017-2037

Barcelona (Spain) is currently implementing the “Trees for Living - Barcelona
Tree Master Plan 2017-37" as part of its Green Infrastructure and Biodiversity
Plan until 2020. The plan embodies the city’s vision of trees as a fundamental
part of Barcelona’s green infrastructure and aims to increase the city’s tree
cover by 5%, so that 30% of the city’s surface area is covered with trees.
Specifically, the Tree Master Plan is the strategic document that guides the
Barcelona City Council for future planning, management and conservation
actions for municipal trees in the urban area. As such, the plan aims to com-
bat the adverse effects of climate change on urban development and, at the
same time, increase urban biodiversity, connect people with nature and pro-
vide ecosystem services. (Aujtament de Barcelona 2017).

Trees in Cities challenge In 2019, the United Nations Economic Commis-
sion for Europe (UNECE) launched the “Trees in Cities Challenge” at the
Secretary-General’'s Climate Action Summit (New York, 21 September 2019),
aiming to raise the awareness of policy-makers of the potential of urban trees
and forests as a nature-based solution to climate change. The initiative invi-
tes mayors and urban authorities to make a scalable pledge to expand their
urban canopy cover within a year, and in that way give a local contribution to
climate action and help achieve the Sustainable Development Goals.( UNE-
CE 2019) UNECE Petit Forest Network The UN Petite Forest Network is a
global initiative aimed at creating small urban forests that revitalize communi-
ties, enhance biodiversity, and mitigate climate change. By working with cities
and organizations around the world, the Network promotes the establishment
of petite forests as a vital part of sustainable urban development. (UNECE
2024).




Hanwha Solar Forest

Initiated ten years ago, the Hanwha Solar Forest progra was cited at a ge-
neral meeting of the United Nations Convention to Combat Desertification
in 2011 as the world’s first corporate project using solar energy to fight de-
sertification. This initiative is different from its peers because it uses solar
energy to power its nurseries. Solar energy supports the clean water supply,
temperature and humidity control, and lighting conditions required to nur-
ture saplings, creating a carbon-neutral forest. Since the program’s launch
in 2011, it has created eight forests throughout South Korea, China, and
Mongolia and led to the planting of half a million trees in 1.33 million square
meters, equivalent to 180 soccer fields.(Hanwha 2022) Green Ghana Project
Lunched in 2011, the Green Ghana Project, a reforestation program, funded
by the European Union is a national initiative to restore Ghana'’s forests and
combat climate change. The projects goals is to plant millions of trees, im-
prove livelihoods of rural communities, beautify the environment, preserve
biodiversity, mitigate the threat of bush-fires and promote the cultivation and
protection of shea trees. Conclusions.

Forests are crucial in the fight against climate change, and protecting them
is an important climate solution. Cutting down forests on an industrial scale
destroys giant trees which could be sucking up huge amounts of carbon. And
with the looming threat of rapid climate change, the future of forests remains
uncertain. Given these challenges, along with the multitude of socio-environ-
mental benefits forests offer and the urgent need for immediate and decisive
climate change mitigation actions, afforestation and reforestation programs
are gaining steadily increasing attention.

Ironically, the work of urban tree planting-including watering, seasonal clima-
te control and general maintenance can rely on fossil fuel. To reach their full
potential, it is important therefore that afforestation and urban forest initiati-
ves use green energy. The private sector, government and the public must
design green initiatives to become net-zero, transitioning from fossil fuel to
use green energy sources.

Overall, effective climate change mitigation demands a comprehensive stra-
tegy for both restoring degraded urban forests and establishing new ones,
alongside sustained and intensified endeavors to reduce anthropogenic gre-
enhouse gas emissions.
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Abstract:

Climate change is one of the greatest human threats today. Both humanity
and biodiversity face extinction if countries do not address pressing issues,
align themselves to the Paris agreement, put in place mitigating and adap-
ting measures to save earth. Countries in the Global South are the most
affected, this has resulted in migration. With millions of people in the Global
South residing in rural areas and surviving on rain fed communal agriculture,
they have been severely affected1. Low rainfall and high temperatures rea-
ched a record high in 20232 in the history of mankind.

The year 2024 carried over the effects, this has greatly impacted agriculture.
Without production, food security is threatened, people are migrating into
urban areas, while other relocating to other countries. According to 2022 na-
tional census4, most of the cities have ballooned in their number, suffocating
the cities. Zimbabwe has introduced conservation agriculture5, a concept
known as Pfumvudza/Intwasa to cushion farmers and mitigate against cli-
mate change. The concept is laborious and without enough rains, it cannot
mitigate the persistent effects of climate change. Climate change induced
migration has been underreported in Zimbabwe. This paper acknowledges
the emerging trend of migration and the available of tools and techniques to
report on climate change and its effects.

Keywords:

Climate Change, migration,
agriculture, rural areas, Zimbabwe
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Introduction

Migration has existed for the longest time and is as old as history itself. The
International Organisation of Migration (IOM) defines migration as the move-
ment of a person away from his/her place of usual residence, whether within
a country or across an international border, temporarily or permanently, and
for a variety of reasons. Many factors have been cited over the decades as
the causes of migration. But, of late, climate change is one of the causes in
Zimbabwe, however, this has been underreported. Climate change is beco-
ming the fastest driver of migration, beyond Zimbabwe but across the global
South. The findings by C40 Cities show6 that up to 8 million people are likely
to move to the ten cities identified in the report by 2050 as a result of the
climate crisis alone, exacerbating existing trends of migration towards cities.
This raises some of the questions this paper endeavor to answer.

These questions are:

1. Is climate change a driver of climate change?

2. Why reporting on climate change has underreported this subject?

3. In which ways can journalist best report climate change have induced
migration in Zimbabwe?

The year 2024 has seen a surge in the reporting on climate change. The in-
terest has been seen in many countries who had or still have elections. The
reporting focused on the governments commitments internationally and local-
ly. Although the difficulties in addressing climate change remain unchanged,
experts and campaigners agree that 2024 is the year to establish the next
standards for climate disclosure and action. There is an extraordinary global
movement to move past the era of fossil fuels.

Last year, climate science experts predicted that by 2024, trends in the wor-
Id’s climate should raise serious concerns as well as cautious hope. This year
is even hotter than 2023, which was by far the hottest year ever recorded. For
the first time, the yearly average global temperature might rise above 1.5°C
above pre-industrial levels, a critical point for achieving climate stabilization.

As El Nifio conditions developed in the Pacific Ocean, it contributed to the
unprecedented rise in global temperatures. The Copernicus Climate Change
Service of the European Union discovered that 2023 was 1.48°C warmer
than the pre-industrial normal. Extreme occurrences and global disasters
were brought about by warmer global temperatures in 2023.

According to the United Nations, the climate catastrophe has destroyed im-
portant natural ecosystems and resulted in over 2 million deaths and $4.3
trillion in economic damages over the previous 50 years. It will only intensify
further and affect people’s ability to obtain food and water, two of the most
important human resources. In Zimbabwe, this has resulted in migration from
rural to urban and from both rural and urban to neighbouring countries and
overseas. People are looking for paid jobs leaving their fields, a source of
livelihood for the past centuries.

1. Climate Change as a Driver of Climate Change
Climate Change, according to the United Nations, refers to the long-term shi-

fts in temperatures and weather patterns. In a study on Climate Change and
Global Temperature, Lindsey & Dahlman (2024) says the Earth’s temperature



has risen by an average of 0.11° Fahrenheit (0.06° Celsius) per decade since
1850, or about 2° F in total. They say 2023 was the warmest year since glo-
bal records began in 1850 by a wide margin. It was 2.43 °F (1.35 °C) above
the pre-industrial average (1850-1900). Most countries in the Sub —Saha-
ran region, Zimbabwe included are affected by climate change despite them
not being major emitters of greenhouse gases. According to the World Bank
Zimbabwe CO2 emissions per capita in 2020 were 0.53 metric tons. The
effects have been evident in Zimbabwe in the past decade resulting in both
the government and people taking actions to mitigate the effects. But not all,
some are taking the great trek to neighbouring countries.

Despite mitigation, adaptation is cited as one of the options to local commu-
nities in response to climate change. But, to communities in Matabeleland
South — South West of Zimbabwe, the majority of villagers are migrating to
neighbouring Republic of South Africa and Botswana in search of greener
pastures and job opportunities.

Using Matabeleland South as a case study in this essay, most of the com-
munities rely in livestock farming hence the need for more rains for the pa-
stures and moderate temperatures to sustain the environment. According to
Lindsey & Dahlman (2024) findings, the 10 warmest years in the historical
record have all occurred in the past decade (2014-2023). These changes un
weather overtime have affected communal livestock in the region.

Against the backdrop of notable movement trends, the International Orga-
nization for Migration (IOM) reports that the Matabeleland South Province
topped the list of potential migrants seeking employment in South Africa.
throughout all, 54,960 movements were registered and 3,379 migrants were
interviewed at 38 Flow Monitoring Points (FMPs) throughout Zimbabwe du-
ring the reporting period.

Zimbabwe with a GDP of 27.37 billion USD (2022) according to the World
Bank. The country is experiencing high inflation and loss of confidence in
local currency. The economic downturn is attributed to the closure of indu-
stries at the turn of the millennium which rendered the majority of the peo-
ple jobless. Unemployment in Matabeleland South is high and agriculture
especially livestock farming gave a promising future. Without enough rains
for both the livestock and pastures, farmers cite incapacitation which even
affects them in replenishing the stock resulting in losses.

Some school of thought argue that Zimbabwe'’s agriculture performed better
under the white settlers who were sent parking enmasse in the early 2000s
and the current situation is as a result of of poor governance. | disagree with
that point citing that, despite Zimbabwe’s political and economic challenges,
the latest reduced harvests are as a result of climate change nit government
challenges. In 2000 when whites’ farms were repossessed, the world had 5
years since stated its first cop, a realisation that despite race, politics, econo-
mic status the globe was under threat. And 15 years later Paris Agreement
was put in place to monitor emissions and 195 countries made commitments.

The low rains received during during the 2023/24 agricultural season even
affected the plough power of the farmers. In communal areas in the province
small scale farmers use cattle and donkeys for plough power which needs
to be in good health. This has been also affected. Climate induced migration
has seen the majority of people heading ‘south’ as they cannot rely on agri-
culture anymore for survival. Some high school students are even dropping
out of school to find opportunities in the nearby diaspora.
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According to the Zimbabwe: El Nifio Anticipatory Action Plan, Oct 2023 - Mar
2024 prepared by UNOCHA, over time, Zimbabwe has struggled with the
effects of the climate crisis, which have resulted in unpredictable rainfall pat-
terns that are either marked by major floods or protracted droughts. There
has been a worrying national trend in the number of regions reporting rainfall
levels.

The EI Nifio phase was predicted to be felt most strongly in the southern,
west to east sections of the country, according to the Meteorological Services
Department (MSD) last year. These include Matabeleland South, which also
had significant levels of food insecurity during the EI Nifio phase of 2015-16.
Livestock farming is gradually becoming a business for those who are well-off
as they can afford to drill boreholes for water supply and buy livestock feed
from suppliers. However, the majority of the people in the villagers cannot
afford that and are forced to quit farming, migrate and start afresh, at least
survive and their families.

The migration is by both men and women. Those migrated are showing a
change in lifestyle and proving that their decision to migrate was at least ‘ri-
ght’. Most of the rural villages in the region have been transformed from ordi-
nary mud and thatch houses to picture square infrastructure that is changing
the history of these communities. Despite infrastructure

development, many initiatives have been initiated on giving back to the com-
munity, like building schools and clinics, achievements they could not have
done while in Zimbabwe.

However, it must be noted that the migration is coming at a cost to the af-
fected communities. In most households’ women are left behind taking care
of children while men find opportunities. This has affected marriages as cases
of infidelity are on the rise and consequently murder incidents when the men
found out the infidelity. Also men in the diaspora are ending up co-habiting
with other women, resulting in sexual transmitted infections and diseases
which are then spread in a vicious circle.

In the same vein, most of the affected communities are now populated by the
elderly, women and children posing both security and economic risks to the
affected groups as they cannot be actively involved in community develop-
ment and economic endeavours. The absence of young people has a political
effect in decision making processes such as elections, governance and ac-
countability which needs active voices.

Lack of these voices to actively remind policy makers in prioritising climate
change which make things remain the same. Local political analysts say in-
stead of migrating enmasse there is a window opportunity that young people
and other active members of the society migrating can change the situation
through policy advocacy, demand for the Green Climate Fund and other cli-
mate solutions which can make their communities habitable as they adapt to
climate change.

To tackle climate change and its negative impacts, world leaders at the UN
Climate Change Conference (COP21) in Paris reached a breakthrough on 12
December 2015: the historic Paris Agreement. The Agreement lays out long-
term objectives to direct all countries. In order to significantly reduce the risks
and impacts of climate change, the goals include reducing global greenhouse
gas emissions to well below 2°C above pre-industrial levels and pursuing
efforts to limit it to 1.5°C above pre-industrial levels. Additionally, there will
be periodic assessments of the collective progress made towards fulfilling
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the agreement’s long-term objectives. The most crucial thing is to provide
developing nations the money they need to reduce climate change, build
resilience, and improve their capacity to adapt to its effects. Some claim that
the agreement’s enforcement clause is not affective, and there is no proper
monitoring tool for the member states on compliance or target threshold.

2. The Connection of Socio-economic factors
with climate change in migration

The International Organization on Migration (IOM) claims that the relation-
ship between migration and the environment is not new and that one of the
main causes of migration has always been the environment. But climate
change makes it far more relevant now and in the future. The Intergovern-
mental Panel on Climate Change (IPCC) suggested that “the gravest effects
of climate change may be those on human migration” in its First Assessment
Report (1990).

From the video lessons, the frequency and severity of extreme weather
events, such as heat waves, floods, and tropical storms, as well as the slow
processes of environmental deterioration, have increased during the last ten
years due to climate change. Human mobility is being significantly impacted
by climate change, which is also having negative effects on livelihoods, pu-
blic health, food security, and water availability. As a result, its scope is pro-
bably going to increase significantly.

According to future projections from the Intergovernmental Panel on Climate
Change (IPCC), global temperatures are expected to rise by an average of
1.5°C over pre-industrial levels between 2030 and 2052 if current trends
continue.

Since the environment, particularly the effects of climate change, is typical-
ly one of several factors that influence a decision to relocate, it is typically
challenging to demonstrate a clear and straightforward causal relationship
between human mobility and the environment. The decision to move and
the type of migration are influenced by a number of other factors, including
demographic trends, gender, livelihood strategies, conflict, human and eco-
nomic development levels, and the availability of alternatives to migration.
A similar argument was made in a 2011 UK Government Office for Science
report on the subject, which stated that “it is problematic to assign a propor-
tion of the actual or predicted number of migrants as moving as a direct result
of environmental change” because migration is a multi-causal event.

The UN’s refugee agency, UNHCR, does, however, estimate the annual
number of individuals who are “forcibly displaced” due to “weather-related
sudden-onset hazards.” This was expected to reach 31.8 million people in
2022. Floods (19.2 million), storms (10.0 million), and droughts (2.2 million)
were the main causes of these displacements, with the remaining number
coming from landslides, wildfires, and extremely high temperatures. Every
year, this number varies greatly. For instance, it varied between 13.9 and
38.3 million between 2008 and 2021. Nonetheless, most scholars and exper-
ts agree that the frequency and severity of the extreme weather events that
result in forced relocation are rising due to climate change.

The majority of environmental migration is probably internal. Droughts brou-
ght on by climate change have caused a large-scale migration from rural to
urban areas in Zimbabwe.
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Mass displacement was a subtext in the climate negotiations that resulted in
the 2016 Paris Agreement, and climate change has been cited by analysts
as a primary cause of migration from sub-Saharan Africa to Europe and as
a contributing factor in some recent migrations from Central America to the
United States. There is strong historical evidence that population movements
have been significantly influenced by climate considerations.

International, long-distance migration rates may decline as a result of envi-
ronmental degradation, according to certain studies. This is because long-di-
stance migration is comparatively expensive. When such migration does
occur, it often follows established migratory paths. While a variety of socioe-
conomic factors also play a significant influence, distinct environmental even-
ts and processes tend to produce diverse forms of mobility.

The House of Lords in the UK Parliament stated that over the next few de-
cades, migratory flows are expected to rise due to climate change. It is anti-
cipated that more “forcible displacements” will result from more frequent and
severe extreme weather events, and that the “slow-onset” effects of climate
change will render the most affected areas uninhabitable. In order to discuss
and work together on these challenges, the UK participates in a number of
international forums. In the last five years, the majority of South East Asians
and Africans who live in fragile regions with weak economies have been mo-
ving to west Europe.

According to the IOM 2022 “World migration report,” slow-onset environmen-
tal processes and catastrophes are putting ecosystems in greater jeopardy.
For example, sea level rise and saltwater intrusion may endanger freshwater
resources, while heat waves may result in the loss of agricultural land and a
decline in production. Slow-onset processes that deplete ecosystem services
could have a direct or indirect effect on human security, such as when dispu-
tes arise over limited natural resources or when food and water become scar-
cer. Human security threats may therefore lead people to migrate in quest of
alternate sources of income and means of subsistence.

With 86 million expected to be displaced in Sub-Saharan Africa alone, the
World Bank’s 2021 scenario-based analysis projected that “as many as 216
million people could move within their own countries due to slow-onset cli-
mate change impacts by 2050.” More importantly, it indicates that in a more
“climate-friendly” scenario with drastically lower greenhouse gas emissions,
its headline estimate may be lowered by as much as 80%. “Policy makers will
need to enable mobility by creating supportive environments for planned and
orderly migration into areas of low risk and high opportunity,” the report noted,
adding that even in this scenario, tens of millions of people would still need to
relocate away from unavoidable climate risks.

The IPCC states that although there is growing research in developed na-
tions, the majority of the study on climate migration has taken place in poor
nations. Because of their heavily urbanized populations and extensive, global
supply chains, which make people’s earnings and lives less reliant on local
environmental circumstances, developed nations have received less atten-
tion.

3. Integration of Social Equality into regenerative
economic strategies in the face of climate change induced migration

Communities around the world are suffering from the effects of climate chan-
ge. Droughts, challenges to biodiversity, and the financial burden of climate
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change notwithstanding. Scientists assert that economies may embrace re-
generative tools and strategies to maintain the environment.

Lovins, etal (2007) states that, whole systems thinking is used in regenera-
tive design to build just and resilient systems that balance the preservation
of natural resources with societal demands. As the catastrophic effects of
climate change become increasingly obvious on a daily basis, it is obvious
that decisive action must be taken worldwide to save the environment. Re-
generative design provides a potent remedy by designing environments that
actively promote environmental healing while also causing less harm. We
can build a better future for ourselves and future generations by embracing
regenerative design frameworks, mind-sets, skills, and technologies.

The goal of regenerative design as a methodology, is explained by Bregman,
R., (2021) as to rebuild, regenerate, and repair our natural and human-ma-
de ecosystems and communities. He posits that, regenerative design is so-
mething that everyone who cares about how humans affect the environment
and its resources should be aware of. Public policy, industry development,
building design and construction, agriculture, food systems, production and
consumption of consumable goods, waste management, energy and water
management, and the list goes on. All of these projects can benefit from the
use of this methodology.

The environment is interwoven with the global economy. Corporations’ ba-
lance statements do not reflect the value of ecological services. However,
that startling omission has drawn a lot of attention recently. By putting them
through a rigorous review process, natural capital solutions (NSC) framewor-
ks identify the best ways to conserve nature and its resources and offer an
evidence-based rationale for funding conservation efforts.

Through acknowledging and integrating the significance of ecosystem ser-
vices into the process of making decisions, NCS frameworks facilitate the
creation of long-term economic advantages for businesses and communities
alike, while also promoting sustainable land, sea, air, and water usage and
increased biodiversity. All things considered, using NCS frameworks is a cru-
cial tool for people who want to guarantee that the advantages of nature will
be available to future generations. Experts say that, such frameworks must
be in place in Zimbabwe to assist communities faced with climate change
induced migration.

Conversely, social equity refers to the equitable and right allocation of re-
sources, opportunities, and advantages within a community. Government as-
sisted programs to cushion communities from climate change induced drou-
ght has been of concern in Zimbabwe. Partisan distribution7 of supplements
and aid has been flagged, making the situation worse and people ultimately
migrating to other places. An increasing number of people are worried about
social fairness in sustainability initiatives in the last few years.

According to Fath, B, etal (2019), regenerative systems are becoming more
and more necessary in order to support social well-being as well as environ-
mental and economic sustainability. The majority of businesses contribute to
the development and upkeep of disparities through their employing practi-
ces, supplier chains, and clientele that they either serve or do not serve.

Thus, models that highlight existing social justice inequalities are essential
to regenerative systems. Several different solution models can be used to
accomplish social justice and revitalize our systems. Zheng, Lily (2020) men-
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tions that, frameworks for corporate social justice are intended to address
environmental and social challenges that are frequently disregarded by con-
ventional business methods.

The goal of corporate social justice frameworks is to advance justice, equity,
and fairness in all facets of a business’ operations. They can include a broad
range of activities, such as co-designing food and service lines with under-
represented groups, diversity and inclusion initiatives, community outreach,
and ethical sourcing. By implementing these principles, businesses may con-
tribute to the creation of a more equitable and sustainable society, which will
enhance their reputation and generate new brand value.

Participatory budgeting is a different approach that is said to advance so-
cial justice and develop more regenerative systems. Bregman (2021) does a
good job of discussing this in Humankind: A Hopeful History. He says, social
equity solutions can be achieved, in general, by encouraging the involve-
ment of marginalized populations in the decision-making processes of policy
formulation, business model reform, and the creation of socially just supply
chains.

A wide range of significant social and environmental concerns face Africa’s
development in this era of fast economic growth and global climate chan-
ge. The UN 2030 Agenda for Sustainable Development, which is a “plan of
action for people, planet, and prosperity,” and the African Union’s Agenda
2063, which aims to create “a prosperous Africa based on inclusive growth
and sustainable development,” are two platforms through which aspirations
for sustainable development in Africa have been realized (United Nations,
Citation 2015). However, it is rarely discussed specifically how the continent
will grow economically while reducing social and environmental problems.

For Zimbabwe, addressing the continent’s major social and environmental
concerns is an actual concern. There will be a growing workforce and eco-
nomy due to the predicted population explosion and mass urbanization, whi-
ch will also increase demand for energy, food, water, and infrastructure. A
warming planet that is accelerating the loss of biodiversity is accompanied
by increased pollution, negative effects on health and wellbeing, and human
migration due to climate change and other factors that affect Africans. Zim-
babwe has an abundance of natural resources, both renewable and non-re-
newable, which is important for the world’s transition to sustainability. Kieh
(2000) says, however, too often, non-Africans gain from these resources.
burdened by colonialism’s past.

4. Using interactive maps to visualize the impact
of climate change induced migration

Maps can be used to convey the geographic context of environmental issues,
show spatial patterns and trends, and illustrate complex data. We learned a
lot about the value of mapping in climate change reporting via the didactic
platform’s video tutorials. Maps are effective tools for environmental journali-
sts who wish to present captivating tales about the condition of the earth and
its resources, claims the Internews — Earth Journalism Network8.

A complicated subject, climate change was initially referred to as “global
warming.” Because of that word, people began to confuse weather, which
is a shorter-term expression of broader climate trends, with climate change.
Compared to seasons, climate trends are longer-term and might be more
difficult to interpret intuitively since individual weather occurrences can distort
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perceptions of the trend. This is where data visualization can help journalists
go beyond their own experiences with the weather and instead concentrate
on long-term patterns and trends that exist on a scale that would otherwise
be difficult for the audiences to notice. Examining the historical evolution of
geographical areas that would otherwise be stable serves as a useful proxy
for understanding climate change.

Authorities and organizations must first identify the problems that need to be
handled, where they are, and, if feasible, how serious they are in order to
prioritize and design appropriate solutions.

Fortunately, making the most of geographical data is not all that different
from how mapping is done nowadays. According to the video lessons during
the course of the program, maps are widely used to illustrate trends; exam-
ples are Covid-19 hotspots, differences in home values, and even graphic
maps that blend aerial images with text to highlight the consequences of
urbanization.

The didactic video presentation states that, the effects of climate change
can be tracked, managed, and eventually measured using geospatial data.
One such tool is geographic data. It has been applied to monitor continuing
changes as well as the consequences of climate change. Additionally, it can
pinpoint particular regions that need maintenance, such parks, areas with a
higher risk of pollution, or places where the temperature fluctuates.

Maps are undoubtedly helpful, but not all maps are made equal, and se-
lecting the appropriate kind of map for the narrative can have a significant
impact on how the audience interprets and interacts with the reporting. Only
two map types were discussed in the video lessons, but they represent a
variety of map kinds that may be made and provide guidance on which sort
of map to use for different situations.

Although there are many different kinds of maps that can be used, these are
some of the more popular ones for environmental and climate journalism. The
most basic maps, known as base maps, depict the fundamental geographic
elements of a region, including its borders, cities, rivers, and highways. They
can serve as a stand-alone map to show position and orientation, or they can
be used as a background layer for other kinds of maps. Choropleth maps are
those that illustrate how a variable (such pollution, income, or population)
vary over several geographic areas (like states, districts, or countries) using
a variety of hues or shades. They can be used to illustrate spatial patterns
and trends or to compare and contrast various places.

Dot maps are maps in which individual data points or events are represented
on the map by dots or other symbols. They might be used to draw attention
to particular areas or cases, or they can be used to illustrate the density or
dispersion of a phenomenon (such as illness outbreaks, crime episodes, or
sightings of wildlife). Heat maps, bubble maps, flow maps, satellite maps,
and interactive maps are some other kinds of maps.

When utilizing maps, a journalist’s decision regarding which type of map to
use for an environment or climate story depends on a number of aspects,
such as the story’s nature, the data at hand, and the key points they want to
convey to the reader. The map’s constant purpose is to aid in the audience’s
better understanding of the narrative. A map will be not doing its job if it misle-
ads or confuses the viewer. Complex data should be shown on the map in an
understandable and straightforward way. It ought to offer precise, pertinent,
and easily understood information. To improve the readability of the data,
colour, scale, and other visual cues should be taken into account.
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The necessary tools must be used in order to accomplish the goals in order
to effectively utilize maps to show the effects of climate change. The tutor
at UNINETTUNO brought up Drawrapper during the lesson. It is a popular
tool in journalism for making interactive, mobile-friendly maps and other data
visualizations that can be included into online publications. Other online map-
ping tools include Flourish, Mapbox, ArcGIS, Tableau Public, QGIS, Leaflet,
Google Earth, and Google Maps.

The necessities of our global landscape have led to the development of incre-
asingly sophisticated methods for data visualization on maps. Exploring map
data has been easier thanks to the Tableau-Mapbox interface, which has pro-
duced some interesting images. For example, one visualization shows how
the world might look in 50 years if climate change is not addressed.
According to National Geographic9, maps show multiple indicators of clima-
te change layered on top of one other. The information gathered globally
by scientists, investigators, explorers, and local residents keeps us informed
about Earth’s warming process. By superimposing different climate change
indicators on top of each other and displaying the data on a global map,
viewers are able to see a more complete picture of how Earth’s climate is
changing.

5. Data visualization helps us see the effects
of climate change in Zimbabwe

During the Earth Day, UNHCR, the UN Refugee Agency, released a new
data visualization ‘Displaced on the frontlines of climate change’ that shows
how the climate emergency is converging with other threats to drive new
displacement and increase the vulnerability of those already forced to flee.
The data visualization explores how disasters linked to climate change may
worsen poverty, food insecurity and access to natural resources in ways that
can stoke instability and violence. Such a tool is helpful for journalists in Zim-
babwe to tell stories and understand migration and other effects related to
climate change. impacts of our changing climate are being felt worldwide, but
countries already struggling with conflict, poverty and high levels of displace-
ment are dealing with some of the most severe effects. From Afghanistan to
Central America, droughts, flooding, and other extreme weather events are
hitting those least equipped to recover and adapt.

In order to address climate change and lessen its effects on the lives and
livelihoods of hundreds of millions of people worldwide, the agency is urging
States to act quickly and together. Additionally, it is calling on states to incre-
ase the protection and aid they provide to those who have been displaced by
natural disasters and the consequences of climate change.

“We need to invest now in preparedness to mitigate future protection needs
and prevent further climate caused displacement,” stated UN High Commis-
sioner for Refugees Filippo Grandi earlier this year. One cannot afford to wait
for calamity to occur.

Nocke et al. (2008) state that one of the most important technologies for eva-
luating and displaying climate observations and simulations, along with asso-
ciated social and ecological data, is visualization. Additionally, it is becoming
more and more crucial to communicate research findings in an accessible
manner to decision-makers and the broader public.

Climate modellers produce ever-larger simulation data sets as processing
capacity increases. The expansion of climate-related data is facilitated by im-



proved observation methods like satellite operations. NOCKE et al. (2008),
posits that, journalists can learn these strategies to help simplify the material
and give the data a human face. Analysis is becoming the bottleneck when
attempting to uncover the underlying qualities in the data, such as patterns
and statistical links between the variables.

By making abstract data more approachable and interesting, data visuali-
zation can be used to assist people understand the implications of climate
change. Communicating difficult information will be made easier with this.
For instance, one graph would depict the consistent rise in food insecurity,
and another might depict the rise in migration. The presentations for the
video lessons demonstrated how visualizations may raise public awareness
of problems like climate change. A map that depicts the causes and effects
of climate change, for instance, can aid in educating the general population.
On a more optimistic note, during times of migration, visualizations can as-
sist communities in comprehending climate change and creating adaptation
plans.

Conclusion

The essay shows that climate change is a global emergency that goes
beyond national borders. It is an issue that requires international cooperation
and coordinated solutions at all levels. In most affected communities globally
there is migration as people find better places and pursue other economic
opportunities away from farming. Throughout the past century, changes in
global climate patterns have led to an increase in extreme weather events
such as heat waves, droughts, and storms. Depending on the geographical
circumstances and the ability of the nations and communities in question to
adapt, the effects of climate change will vary. The migratory effects of climate
change will also be most severe for nations with low adaptation capacities,
notably sensitive geographic areas, and delicate ecosystems. Africa is going
through a period of tremendous population increase, migration, and econo-
mic expansion at the same time that the continent’s biodiversity is declining
and the climate is warming. Collectively, these signify significant socioeco-
nomic and environmental issues. Both the UN and the African Union support
sustainable development, which sees social growth with environmental pre-
servation.

The essay showed that besides the opportunities, climate induced migration
is coming at a cost of dissolving the social fabric and weakening the ‘source’
communities especially in Zimbabwe. Issues raised calls for the journalists to
fully report this trend using engaging story telling techniques such as maps
and data visualisation. The essay identified three action levers that are vi-
sible in Africa and support the concept of a regenerative economy: using
African values of horizontal collectivism, leapfrogging through decentralized
communication and energy infrastructure, and clean innovation in technolo-
gy and business models.
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to risk management in renewal
economic projects?

Abstract:

The Algerian government focuses on risk management in renewable econo-
mic projects by strengthening the legislative framework to achieve economic
diversification and reduce reliance on oil. Algeria is actively working to attract
both local and international investments and advance sustainable energy
technologies.

These measures include the promotion of solar and wind energy, which are
essential components of the country’s drive toward a sustainable economy.
By prioritizing environmental sustainability also Algeria aims to foster innova-
tion and create a more resilient economy that aligns with global climate goal.
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Introduction

Risk management plays a key role in the success and sustainability of renewal
economic projects. Strategies to eliminate these hazards depend heavily on
governments functioning in ways that create an environment conducive to
economic growth. Four common governance strategies for managing risks in
renewal economic projects are identified and described, based on examples
from several countries and regions, revealing the importance of such approa-
ches in supporting economic stability and resilience. By detailing certain case
studies and considering existing literature on risk management and the suc-
cess of economic renewal programs, we can better understand how effective
risk management can be achieved.

Effective risk management in renewal economic projects remains a significant
challenge for governments worldwide. Renewal economic projects, aimed at
revitalizing and sustaining economic growth through innovative policies and
investments, are often fraught with various risks.

These risks range from financial uncertainties and technological advance-
ments to political instability and environmental concerns (Smith, 2020). Pro-
per risk management is essential to mitigate these risks and ensure the suc-
cessful implementation of these projects. This research focuses on exploring
the strategies and approaches adopted by governments to manage risks in
renewal economic projects, particularly in the context of developing econo-
mies (Johnson, 2018).

Over the past decades, numerous studies have examined the importance of
risk management in economic development projects. The existing literature
highlights the necessity of a robust theoretical framework that integrates eco-
nomic theories, risk assessment models, and policy analysis to address the
complexities involved in renewal economic projects (Brown, 2019). The the-
oretical framework for this research builds on established economic theories
of risk management, including the Modern Portfolio Theory and the Risk-A-
djusted Discount Rate Method. These theories provide a structured approach
to evaluating and mitigating risks associated with economic projects (Gar-
cia-Bernabeu, Mayor-Vitoria, Bravo, & Pla-Santamaria, 2019).

This research posits that a comprehensive and adaptive risk management
strategy is crucial for the success of renewal economic projects. It argues
that governments must not only identify and assess potential risks but also
implement proactive measures to mitigate these risks. Furthermore, the study
contends that collaboration between public and private sectors, along with in-
ternational partnerships, can enhance the effectiveness of risk management
strategies (UN DESA, 2024).

By integrating theoretical insights with practical case studies, this research
aims to provide a nuanced understanding of how governments can effectively
manage risks in renewal economic projects.

This research fits into the existing body of work by building on the theoretical
frameworks of risk management and applying them to the context of renewal
economic projects. It seeks to bridge the gap between theory and practice
by analyzing real-world examples and identifying best practices for risk ma-
nagement. In doing so, it contributes to the ongoing discourse on economic
development and offers actionable insights for policymakers and practitioners
involved in renewal economic projects (Gatzert & Kosub, 2015). In recent ye-
ars, sustainable development has become a key focus of Algeria’s economic



projects. This approach aims to balance economic growth, environmental
protection, and social justice. Algeria’s green economy is a crucial tool for
achieving sustainable development and is seen as a strategic priority. Re-
cent economic projects reflect this focus, although they come with certain
risks.

This article discusses Algeria’s approach to risk management in these gre-
en economic projects, highlighting significant achievements and initiatives. It
emphasizes the importance of the green economy in achieving sustainable
development. Project risk management involves a structured method to iden-
tify, regulate, and respond to risk factors, helping to prevent project failures.
The green economy, a model for rapid economic development, aligns with
sustainable development goals, environmental conservation, resource opti-
mization, and socio-economic prosperity. It seeks to preserve the environ-
ment, promote economic activity, ensure social justice, and mitigate environ-
mental risks. Algeria’s adoption of the green economy is evident in various
practical applications and initiatives.

1. What are the risks?

Effective project management requires a thorough understanding of various
risks that can impact project success. Below are key categories of risks:

1.1 Financial Risks: Financial risks involve issues that can affect the budget
and overall financial health of a project.

e Budget Overruns: These occur when actual costs exceed initial estima-
tes. Reports indicate that about 70% of construction projects experience
cost overruns, often due to inaccurate cost estimations or unexpected
expenses (Flyvbjerg et al., 2003).

e Cash Flow Management: Poor cash flow can halt project progress even
if the overall budget is intact. This is particularly critical in construction,
where significant upfront investments are common (Brealey et al., 2011).

1.2 Technological Risks: These risks arise from challenges associated with
adopting or integrating new technologies.

e Integration Issues: New technologies may not seamlessly integrate with
existing systems, leading to delays and increased costs (Morris & Pinto,
2010).

« Adoption Challenges: Resistance from team members or insufficient trai-
ning can hinder the effective use of new tools (Davis, 1989).

1.3 Political Risks: Political risks refer to uncertainties stemming from chan-
ges in government policy or political instability.

e Policy Changes: New regulations or shifts in government priorities can
impact project viability and funding (Bennett & lossa, 2006).

e Public Opposition: Projects may face backlash from communities, lea-
ding to delays or additional costs (Fischer, 2000).

1.4 Environmental Risks :Environmental risks encompass unforeseen im-
pacts on the environment, regulatory challenges, or natural disasters.

¢ Regulatory Challenges: Changes in environmental regulations can im-
pose additional requirements on projects, increasing costs and timelines
(Porter & van der Linde, 1995).
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» Natural Disasters: Events like floods or earthquakes can disrupt project
schedules and increase expenses significantly (Cutter et al., 2008).

2. How does Algeria’s Risk Management Strategies for Green Economic
Projects?

* Legal and Regulatory Framework: Algeria seeks to strengthen its legal
and regulatory framework for managing economic projects. This includes
updating investment-related laws, licensing procedures, and reviewing
customs and trade regulations to facilitate the business environment and
reduce legal risks (Garcia-Bernabeu et al., 2019).

* Infrastructure Development: Significant investments in infrastructure
development, such as ports, roads, and energy, help reduce logistics
and transport risks and increase the effectiveness of economic projects
(Brown, 2019).

e Strategic Planning and Risk Assessment: The Algerian National Strategy
for Sustainable Development outlines goals and measures for sustainable
development, including risk management practices for projects aimed at
environmental and economic regeneration. It involves comprehensive
planning to anticipate and mitigate potential risks (Johnson, 2018).

»  Stakeholder Engagement: Local community involvement in solar projects,
such as the Noor Solar Complex, helps manage social and environmental
risks through consultations with local stakeholders to address concerns
and adapt plans accordingly (Smith, 2020).

e Monitoring and Evaluation: Environmental Impact Assessments (EIAS)
are conducted for large-scale projects, such as developing renewable
energy plants or water management systems, to assess potential envi-
ronmental risks (UN DESA, 2024).

» Financial Oversight: The Algerian government encourages green invest-
ments and provides financial incentives for projects that meet sustainabi-
lity criteria. This includes financial risk management practices to ensure
projects are economically viable and sustainable (World Bank, 2018).

» Collaborations and Partnerships: Algeria collaborates with international
organizations and development banks for funding and expertise in rege-
nerative projects. Partnerships with entities such as the World Bank and
the European Union on environmental and energy projects help manage
risks through shared knowledge and resources (Gatzert & Kosub, 2015).

3. Examples of Algeria’s Green Economic Projects:

* Investing in Renewable Energy: With the emergence of new changes
affecting the energy sector in the international arena, Algeria is moving
towards a balanced approach between the traditional capacities under-
lying the national economy . And a new kind of energy that you are betting
on by pursuing an energy strategy based on investing in renewable ener-
gies, through the use of the induvtive method curriculum, this study aims
to investigate issues of foring capital attraction for development Especial-
ly with the combination of traditional sources of energy with the essential
characteristic of access and depletion that threatens the economy with
potential crises, as well as the negative impact that overexploitation of
these energies has on the ecosystem, emphasized by various scientific
research and studies and the reports of various relevant international in-
stitutions. Algeria has begun to focus on the development of renewable
energy sources such as solar and wind. Notable projects include the “So-
lar in the South” project, which aims to promote clean energy production
and reduce dependence on fossil fuels (Garcia-Bernabeu et al., 2019).
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e Sustainable Agriculture: Efforts are being made to improve farming
methods through sustainable agricultural techniques, such as more ef-
ficient management of water resources, increased use of natural fertili-
zers, and the development of drought-resistant crop cultivation (Brown,
2019).

e Natural Resources Management: Efforts to conserve natural resources
such as water and soil involve the application of sustainable manage-
ment techniques and monitoring the impact of economic activities on the
environment (UN DESA, 2024).

e Improving Waste Management :Algeria seeks to enhance waste mana-
gement systems by promoting recycling, reducing waste, and improving
the treatment of solid and liquid waste (World Bank, 2018).

e Sustainable Urban Development: There is a trend toward developing ci-
ties and urban areas sustainably by improving infrastructure, promoting
public transport, and encouraging the construction of environmentally
friendly buildings (Johnson, 2018).

¢ Innovation and Technology: Promoting innovation in environmental tech-
nology, such as developing techniques for cleaning water and soil and
improving energy efficiency (Smith, 2020).

e Green Finance:Algeria promotes green finance by providing financial
support for projects focused on sustainable development and offering
incentives for investment in various environmental sectors (UN DESA,
2024).

To conclude my essay, | would like to highlight an exemplary organization
in the field of environmental protection: Sonatrach, the National Society for
Research, Production, Transportation, Transformation, and Marketing of Hy-
drocarbons. As Algeria’s leading oil and gas company, Sonatrach has made
significant advancements in its efforts to safeguard the environment.

Through various initiatives, including carbon capture and storage projects,
the company demonstrates a strong commitment to reducing its ecological
footprint while continuing to meet energy demands. This dedication posi-
tions Sonatrach as a model for other companies striving to balance industrial
activity with environmental responsibility. Sonatrak is considering a climate
strategy to reduce its carbon footprint towards a sustainable energy future
at a total cost of $1 billion, a master plan for this strategy and accompanying
guidelines. Algeria has made an important and sustained contribution to the
global climate debate over the past three decades, and was thus one of the
first participants in the process of reducing emissions. As reported, the ener-
gy sector is the largest contributor to global carbon emissions at 73%”, and
this gas has a future in the energy transition in Algeria, while ensuring that
this gas is produced under environmentally friendly conditions.

This includes reducing various emissions, such as carbon dioxide and metha-
ne, and adopting consumption/offset processes to mitigate the environmen-
tal impacts of these emissions. In detail, this strategy is based on “climate
governance” within the company and translates into “how to manage climate
risks across Sonatrak’s value chain,” from upstream oil to commercialization.
Therefore, as the Oil Group HSE Director says, there are tools to get rid
of what's more important, reduce fugitive emissions including combustion,
energy efficiency and compensat Planting 10 million shrubs to capture car-
bon The ultimate goal, according to the same source, is to achieve a balance
between our emissions by 2050. “We already have commitments such as
a -1% reduction in ignition for Algeria and our support for the World Bank
initiative.”
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By reverting to the reduction of ignition, “it is not new; It's been 30 years since
Sonatrack invested in it. “These efforts must really be estimated and 28%
since 2020 is equivalent to 1 billion standard cubic meters,” he says, ensuring
that “this downward trend will be maintained by projects - which recover these
oil-level gases upstream as well as in LQS activity, which is the main source
of emissions in the oil sector - to meet our commitment.” In addition, with
always environmental attention, Sonatrach National will launch a large-scale
reforestation pilot project aimed at planting 10 million shrubs on an area of
10,000 to 13,000 hectares, to absorb carbon, the speaker announced, this
project will be implemented in partnership with the Directorate General of Fo-
restry (DGF), which will identify appropriate tree species and select sites for
farming in the national forest area. According to Sonatrak’s Central Director
of HSE, this pilot project will eventually cultivate more than 420 million trees
over an area of 560 000 hectares and create thousands of jobs.ion for all
consumption.(www.radioalgerienne.com).

Conclusion

In conclusion, the government’s approach to risk management in renewable
economic projects is critical for fostering sustainable development and at-
tracting investment. Effective risk management strategies must address a
multitude of risks, including political, economic, technical, and social factors.
Algeria has developed comprehensive strategies to address economic chal-
lenges. economic diversification “, which historically depended on the oil and
gas sector, recognized the importance of economic diversification and adop-
ted policies focused on the sustainability of economic development.

In addition, efforts to improve natural resource management, promote en-
vironmental awareness and promote technological innovation demonstrate
Algeria’s commitment to achieving sustainable development that balances
economic growth with environmental conservation.

However, significant challenges remain to be overcome, such as improving
the business environment and developing human capacities. Algeria needs to
further strengthen its strategies and develop its capacity to address risks and
achieve the goals of sustainable economic development.

Overall, Algeria’s efforts in managing economic risks and renewal point to
positive trends towardslong-term economic sustainability, reflecting its com
mitment to developing comprehensive strategies that support sustainable
growth and contribute to building a strong and diversified economy.

By adopting comprehensive frameworks that incorporate stakeholder enga-
gement and innovative risk mitigation techniques, governments can enhance
the resilience of renewable energy projects against uncertainties.

Strengthening collaboration with stakeholders can further improve risk identi-
fication and management processes. Engaging local communities and indu-
stry experts from the project’s inception can lead to more robust risk asses-
sments and solutions tailored to specific challenges.

Incorporating Environmental, Social, and Governance criteria into project
planning and execution can enhance sustainability and investor confidence,
ultimately leading to more successful outcomes.Continuous Learning from
Past Projects: Establishing a feedback loop that captures lessons learned
from previous projects will allow for continuous improvement in risk manage-
ment practices. This approach can help identify common pitfalls and effective
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strategies that can be applied to future initiatives. By focusing on these areas
for extension and improvement, governments can not only mitigate risks but
also create a more favorable environment for renewable energy investmen-
ts, thus contributing significantly to global sustainability goals.

tion growth, especially due to the influx of refugees as a result of geopolitical
conditions in the region. Droughts are expected to become more severe, par-
ticularly in the Mediterranean region, with statistics showing worsening con-
ditions in Morocco, Tunisia, and Algeria. Crop yields are significantly reduced
in some areas, and without adaptation measures, the region faces reduced
agricultural productivity. For example, barley yields in Jordan are projected
to decline by 22%, and wheat yields in Syria may decrease by 23%. High
temperatures are also expected to spoil food more quickly, which, combined
with limited refrigerated storage, further threatens food security. However,
investing in new technologies and drought-resistant crops can counteract
some of these disruptions.

Reporting Climate Change
Microcredential for International journalist

125




Reporting Climate Change
Microcredential for International journalist

References
and Bibliography

«  Brown, A. (2019). Integrating risk assessment models in economic theory: A structured approach to
project management. Journal of Risk Research, 22(3), 289-302. https://doi.org/10.1080/13669877.2
018.1491234

«  Cutter, S. L., Boruff, B. J., & Shirley, W. L. (2008). Social vulnerability to environmental hazards. Social
Science Quarterly, 84(2), 242-261. https://doi.org/10.1111/].1540-6237.2003.00079.x

«  Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information
technology. MIS Quarterly, 13(3), 319-340. https://doi.org/10.2307/249008

«  Flyvbjerg, B., Holm, M. S., & Buhl, S. L. (2003). How common and how large are cost over-
runs in transport infrastructure projects? Transport Reviews, 23(1), 71-88. https://doi.
0rg/10.1080/0144164032000075250

«  Gatzert, N., & Kosub, T. (2015). Risk management in renewable energy projects: A review of the lite-
rature and a research agenda. Renewable and Sustainable Energy Reviews, 51, 1124-1131. https:/
doi.org/10.1016/j.rser.2015.07.124

«  Garcia-Bernabeu, A., Mayor-Vitoria, J., Bravo, J., & Pla-Santamaria, C. (2019). Risk management in
renewable energy projects: A review of the literature and a research agenda. Renewable and Sustai-

nable Energy Reviews, 51, 1124-1131.

+Johnson, L. (2018). Governance strategies for economic renewal: Lessons from developing econo-
mies. International Journal of Public Administration, 41(5), 345-360.

«  Porter, M. E., & van der Linde, C. (1995). Green and competitive: Ending the stalemate. Harvard
Business Review, 73(5), 120-134.

«  Smith, J. (2020). Risk management in renewable energy projects: Case studies from Algeria’s green
economy initiatives. Journal of Economic Studies, 45(2), 123-145.

« UN DESA (2024). Collaborating for sustainable development: A guide to public-private partnerships.
United Nations Department of Economic and Social Affairs.

+  World Bank (2018). Financing green investments in Algeria: Strategies for sustainable development.
World Bank Publications.

+  www.radioalgerie.dz

126










Reporting Climate Change
Microcredential for International journalist

DUNCAN RAMOGI
MBOYAH

Journalist, currently writing
for the Xinhua News Agency,
Science Africa and Scidev Net

Country
Kenya

How Kenya should act to stop
Climate Change effects
on the economy

Abstract: Keywords:

Climate change is a long-term change in earth’s weather patterns affecting
local, regional, and global climates. It is driven by human activities, espe-
cially fossil fuel burning that ends up increasing greenhouse gases, raising
earth’s surface temperature hence affecting agriculture and other sectors.
It affects Kenya, a country that has been facing adverse effects of climate
change such as drought and floods, main climate hazards, that negatively
continue to impact lives and livelihoods and economies. In the past years,
Kenya has seen major droughts and floods that have intensified and become
more frequent, while the financial and technical capacity to adapt to climate
change and natural hazard continues to be limited.

Climate Change, Economy, Stop,
Effects, Farmers, Pastoralists,
Crops, Livestock, Water, Floods

Climate change is the greatest food challenge of the 21st century for the
country. The mean temperature is increasing rapidly and other climatic va-
riables are worsening in Kenya. Climatic hazards are fueling environmental
degradation, natural disasters, weather extremes, food and water insecurity,
economic disruption and conflicts.

The consequences for agriculture, the backbone of Kenya's economy is sub-
stantial and include more deadly extreme weather events, increasing cases
of drought and increased hunger. This is already impacting the country’s
regions especially in arid and semi-arid ones. While climate change also
affects countries who have contributed the least like Kenya to causing the
crisis whereby it forces people to live in poverty as their food sources are
interfered with. Journalists should be involved to transit information on the
dangers of climate change to explain it to populations as it shapes a positive
manipulation, maintenance and development of society for good intentions.
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Introduction

Kenya is a lower middle-income country with an estimate Gross Domestic
Product (GDP) of USD 82 billion in 2027 and aspires to be a newly industria-
lizing, middle-income country providing a high quality of life to all its citizens
by 2030 in a clean and secure environment. The country’s economy is de-
pendent on rain fed agriculture, water, energy, tourism and wildlife, sectors
that are sensitive to the vulnerabilities that increases daily by climate change.

Agriculture, plays a critical role in ensuring food and nutrition security for the
Kenyan population. According to the 2021 country’s Economic Survey, the
sector contributed approximately 23 per cent of total GDP and an additional
17.1 per cent to GDP through linkages to other sectors such as manufactu-
ring, distribution and services in the year 2020.

It contributes approximately 75 percent of industrial raw materials, 65 per-
cent of export earnings and 60 percent of the total employment. The sector
employs more than 40 percent of the total population, approximately 70 per-
cent of the rural population and is the principal source of rural incomes and
livelihoods.

Kenya earned shillings 157 billion in 2021 from horticulture export and also
continue to earn lots of income from tea, coffee, cut flowers, tropical fruits,
spices, live trees, plants, nuts, animal/vegetable fats, oils, gums and resins
and vegetables.

Literature Review

The Kenya Bureau of Statistics says that Kenya’'s population that currently
stands at 52,428,290 will surpass 100 million people by the end of 2058 and
will reach 125 million by the end of the century. This increase of population
means that Kenya will require additional food to feed the additional mouths
hence a call for action in an effort to managing the upsurge of climate chan-
ge measures. According to the United Nations Office for the Coordination of
Humanitarian Affairs (OCHA) and Kenya National Disaster Response Centre
(NDOC) an estimated 315 people were killed, 188 injured, and 38 missing,
while more than 293,200 people (58,641 families) were displaced and nearly
306,520 (61,304 families) were affected by heavy rains and floods between 1
March and 18 June 2024.

Economides, G., et al, June 2018, the Economics of Climate change, the
implications of climate change for the society and sustainable development
are such that there is no need to continue with ‘business as usual’ scenario.
There is need to mitigate and shift to lower carbon economy, but also manage
risks and adapt to the changing climate.

The researchers notes that historically, climate change can be attributed pri-
marily to the actions of the large industrialized countries but, its impacts are
diffused to non-industrialized, small as well as large countries.

Boyd, R. and Markandya, A, 2021, costs of climate change and adaptation,
chapter 6, in Canada in a changing climate, says that climate change results
in a wide range of direct and indirect costs with numerous economic and
social implications.

Costs associated with damage from extreme weather events are significant
and rising largely due to growing exposure and increasing assets values.
While climate change presents benefit through carbon credits, the associated



climate impacts are overwhelmingly negative. Actions to adapt to climate
change can deliver significant co benefits in other areas, as well as a result
in unintended costs.

Ackerman, F and Stanton, E (2008), the cost of climate change says that
the global warming comes with a big price tag for every country around the
world. They note that drought, floods, wildfires and hurricanes have already
caused multibillion dollar losses and these extreme weather events will likely
become more frequent and more devastating as the climate continues to
change. Household budgets as well as business balance sheets will feel
the impact of hunger energy and eater costs. For countries that have fewer
resources with which to fend off the consequences of climate change, the
impacts will be devastating.

Mirzabaev, A. et al, (May 2021), Summit, Climate Change and Food Systems
says that the interactions between climate change and food systems have
considerable repercussions across all of the dimensions of sustainable de-
velopment. In fact, in six of the 17 sustainable development goals (SDGS),
climate change food systems interactions increasingly play a major role.
These relate to the social goals of zero hunger (SDG 2) and gender equa-
lity (SDG5), and the four environmental goals of water resources (SDG 6),
climate action (SDG 13), life below water (SDG 14), and life on land (SDG
15). Solutions addressing the challenges posed by climate change - food sy-
stems interactions can serve as a critical entry point for promoting the 2030
Agenda for sustainable development well beyond the timeline of the current
SDGs 9. Since these interactions vary according to the country’s income,
region, and population groups (gender, age, and location of its population),
solutions prioritizing women, younger, and rural people, i.e., “leaving no one
behind,” can better leverage achievements of SDGs.

Over the last decade, Kenya has been experiencing successive impacts of
climate change resulting to great socio-economic loss estimated at 3-5 per-
cent of GDP annually and impending development efforts.

Despite the country’s negligible contribution of GHG emissions, less than 0.1
percent in 2018, the country has put up ambitious policies and measures to
pursue low carbon climate resilient development pathways to realize vision
2030.

In 2022, Kenya launched a tree planting policy to plant 15 billion trees by
the year 2032. This policy is aimed at reducing Greenhouse Gass (GHG)
emission, stop and reverse deforestation and restore 5.1 million hectares of
deforested and degraded landscape.

The country has however, adopted policies, acts and technologies leading
to a low carbon country. It has also had numerous campaigns on tree plan-
ting over the years, such as the ‘Million Operation Gavisha’' (1977), Trees
Campaign (2006), The Greening Kenya Initiative (2010) and the Accelerated
National Tree Growing Campaign (2022).

Kenya also has elaborated legal frameworks to protect forests and promo-
te tree planting namely, the Kenya Forest Policy (2014), Land Act (2012),
Forest Conservation and Management Act (2016) and the National Climate
Change Response Strategy seek to address how the country can increase
tree cover. Kenya’s nationally Determined Contributions (NDC) target a re-
quirement by the United Nations Framework Convention on Climate Change
(UNFCCQC), to abate Greenhouse Gas (GHG) emissions by 32 percent by
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2030 in line with then global Sustainable Development Goals (SDGS) is on
course.

Kenya has been responding to extreme weather events by distributing famine
relief food, El Nino response programmes and animal off take programmes.
Increased intensities and magnitude of climate related risks in Kenya aggra-
vate conflicts mostly over natural resources. This has frequently forced the
government to reallocate development resources to address climate related
emergencies. Since the total cost of implementing mitigation and adaptation
actions is estimated to cost USD 62 billion. Kenya commits to mobilize 13
percent of this budget and will require international support for 87 percent of
the budget.

Kenya is a member of the Africa Green Climate Finances Designated Natio-
nal Authorities Network (AfDAN) that has been established to enhance mobi-
lization of climate finance, make it more readily accessible to support Africa
in enhancing adaptive capacity and building resilience of people both in the
rural and urban set ups through locally led solutions.

Kenya continues to face myriad challenges associated with adverse climate
change effects and consequently, the vulnerable segment of the population,
particularly the poor in both rural and urban communities, continue to bear
the brunt of climate change. The East African nation has embarked on the
two key programmes which resonates with the its needs, notably, financing
Locally Led Climate Actions (FLLoCA) and Building Climate Resilience of the
Urban Poor (BCRUP) at the rural and urban levels.

FLLoCA programme was established to build climate resilience of communi-
ties within the 47 counties of Kenya to ensure that the country is prioritizing
locally led solutions to its challenges on climate change. Tourism, agriculture
and other weather dependent industries survival is at stake and the countries
revenue generation.

However, the possible effects of climate change on food production are not
limited to crops and agricultural production. Climate change too has a far-rea-
ching effect for dairy, meat and wool production, mainly arising from its impact
on grassland and rangeland productivity. Heat distress suffered by animals in
Northern and North Eastern Kenya will reduce the rate of animal feed intake
and result in poor growth performance.

Lack of water and increased frequency of drought in certain some parts of
the country are to blame for the loss of resources, pasture and water. Conse-
quently, existing food insecurity and conflict over scarce resources has incre-
ased in the recent past.

Mirzabaev, A. et al, (May 2021), Summit, Climate Change and Food Systems
says that climate change will affect food systems differentially across world
regions. While some areas, such as northern temperate regions, may in the
short term even experience some beneficial changes, tropical and sub-tro-
pical regions worldwide are expected to face changes that are detrimental
to food systems. Such changes will have effects on food and nutrition secu-
rity through a complex web of mechanisms. Critical climate variabilities that
affect food and nutrition security include increasing temperatures, changing
precipitation patterns and greater frequency or intensity of extreme weather
events such as heatwaves, droughts and floods. They impact the productivity
of crops, livestock and fisheries by modulating water availability and quality,
causing heat stress, and altering the pests and disease environment, inclu-



ding the faster spread of mycotoxins and pathogens. Increased frequency
and intensity of floods and droughts can lead to considerable disruptions in
food supply chains through harvest failures and infrastructure damage.

Ahmed J., et al (2020), Agriculture and climate change, reducing emissions
through improved farming practices says that the agriculture sector has a
complicated set of objectives to consider alongside climate goals, including
biodiversity, nutritional need, food security, and the livelihood of farmers and
farming communities. Throughout the course of human history, agriculture
has responded to humanity’s greatest challenges. The sector has increased
food production to a level that many believed impossible. The sector now has
an opportunity to make yet another major contribution to humanity’s success
during this crucial window for action.

Defining Research

Kenya’s economic lifeline is dependent in rainfed agriculture that contributes
approximately 75 percent of industrial raw materials, 65 percent of export
earnings and 60 percent of the total employment. The sector employs more
than 40 percent of the total population, approximately 70 percent of the rural
population and is the principal source of rural incomes and livelihoods. The
sector contributes approximately 23 per cent of total Gross Domestic Pro-
duct (GDP) and an additional 17.1 per cent to GDP through linkages to other
sectors such as manufacturing, distribution and services in the year 2020.
The country earned shillings 157 billion in 2021 from horticulture export and
also continue to earn lots of income from tea, coffee, cut flowers, tropical
fruits, spices, live trees, plants, nuts, animal/vegetable fats, oils, gums and
resins and vegetables.

But this gain is currently under threat due to effects of climate change on
food production that continue to dwindle due to unreliable rainfall that has
leads to low production of dairy, meat and wool production, mainly arising
from its impact on grassland and rangeland productivity. Heat distress suffe-
red by animals in Northern and North Eastern Kenya will reduce the rate of
animal feed intake and result in poor growth performance. Kenya has been
experiencing successive impacts of climate change resulting to great so-
cio-economic loss estimated at 3-5 percent of GDP annually and impending
development efforts.

The country’s leadership has launched a tree planting policy to plant 15 bil-
lion trees by the year 2032 to help reduce Greenhouse Gass (GHG) emis-
sion, stop and reverse deforestation and restore 5.1 million hectares of de-
forested and degraded landscape and be able to attract reasonable rainfall
to sustain agriculture. The country has however, adopted policies, acts and
technologies leading to a low carbon country.

It has elaborated legal frameworks to protect forests and promote tree plan-
ting namely, the Kenya Forest Policy (2014), Land Act (2012), Forest Con-
servation and Management Act (2016) and the National Climate Change Re-
sponse Strategy seek to address how the country can increase tree cover. Of
course, forests can play a vital role in ensuring temperatures remain within
the 1.5C target agreed under the Paris Agreement — capable of delivering a
third of the emissions reductions needed to meet the 2030 climate goals. Of
course, forests can play a vital role in ensuring temperatures remain within
the 1.5C target agreed under the Paris Agreement — capable of delivering
a third of the emissions reductions needed to meet the 2030 climate goals.
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The basic hypothesis in this paper is that even though Kenya has put mea-
sures in place and continue path of confronting climate change so as to save
agriculture sector, the main economic sector from collapse, the effort must be
supported by the media as a platform for creating awareness to populations.
Empowering of Journalists on reporting of climate change now comes in han-
dy to enable them understand what climate change is all about — its effects on
agriculture, all sectors and the general economy of a country.

Creating Research Design For Kenya to sustain its agricultural productivity
against the increasing climate change there is need to care for the vulnerable,
use science and data to boost resilience and limit global temperature rise to
1.5 degrees Celsius — to stop the problem getting unimaginably worse.

In all this there is urgent need to retrain Journalists to have knowledge on
climate change to make them literate on the dangers of climate change on
the country’s economy to inform populations to make informed decisions and
be part of the government initiatives.

Conclusion

Kenya should mobilize populations to plant trees to help reduce the impact
of climate change since trees not only helps combat climate change by se-
guestering carbon dioxide, but it also provides a wide array of environmental,
social, and economic benefits including providing water for farming.

There should also be a change in plantation of trees from areas that were
previously forested, and in most cases with relatively good amounts of rainfall
to arid and semi-arid lands, despite covering up to 89 percent of the country
land, but have not been fully exploited.

Tree growing policies need to be integrated within the broader environmental
and urban planning policies to ensure that tree care and management are
considered in land-use decisions, urban design, and infrastructure develop-
ment.

The coordination of relevant policies such as urban forestry plans, clima-
te action plans, and green space development strategies will also help in
achieving the targets as well as adoption of carbon trading by communities
in Kenya can increase revenue and help improve tree coverage hence help
improve the country’s economy.

To effectively move towards the 30 percent tree cover, Kenya must start by
incorporating environmental education into the school curricula while commu-
nity outreach programmes can foster a sense of environmental stewardship
and empower individuals right from the young age.

It is now practically impossible to fully adapt to climate change impacts. Even
without climate change, extreme weather events periodically inflict significant
disruptions in food systems at the local, regional and even global levels. Cli-
mate change will make these disruptions more frequent and more extensive.
Therefore, it is essential to strengthen the social protection for vulnerable
populations in terms of accessing food during the times of such disruptions.
Social protection can involve many forms such as access to subsidized food
banks, transfers, insurance products, cash pension schemes and employ-
ment guarantee schemes, weather index insurance, and universal income.

Since it has been proven beyond doubt by scientists that climate change is
real and is already devastating both agricultural and livestock farmers, the



government need to promote the growing of indigenous seeds and drought
tolerant crops to save populations suffering from hunger alongside putting
emphasis on the country’s major climate change interventions.

Kenya should encourage healthy and sustainable diets by transitioning to
more healthy and sustainable diets and minimizing food waste to reduce glo-
bal mortality from 6 percent to 19 percent and food-related GHG emissions
by 29-70 percent by 2050.

The country has to diversify and move away from over-reliance of donor
funding for environment activities by embarking on domestic fund-raising ini-
tiatives. This domestic public private partnership approach should target few
philanthropists and industries to supplement what the government is already
doing.

For African nations, Kenya included, and people to seize the opportunities
and reduce the risks, everyone will need to know more about climate change
as opposed to listening to myths and misinformation. The way the media
covers it will affect how well societies deal with the problem. Climate change
will become increasingly important to African Journalists, and African Jour-
nalists will become increasingly important to the global response to climate
change. Wise and responsible media managers will see that climate change
presents an opportunity to grow and better serve these audiences. Three of
the media’s traditional roles — informing audiences, acting as watchdogs
and campaigning on social issues — are especially relevant. Coverage of
climate change in Kenya, like in any other developing country, means saving
lives, change of policy and empowering people to make informed choices.
Such informed reporting, Journalists tell stories of activities that people are
already undertaking to prepare for climate change.

The media, therefore has to upscale its coverage of climate change from its
traditional mainstream media to community medias. This approach will em-
power populations since community media, mainly radio and television are
presented in local dialects, that is well understood by as many educated and
uneducated together.

In this course, Journalists should educate populations on the dangers of cli-
mate change by featuring the degradations that it causes. They have to en-
sure that populations get information and at times focus on opportunities that
is brought about by climate change such as green jobs and food security.
Focus on prospects through good story telling resonates well with communi-
ties, the youths and women too.
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Country
Rwanda

The Impact of Family Farming
on Climate Change in Rwanda
and Globally

Abstract:

Family farming is an important factor in food production in many parts of the
world and the development of rural people’s livelihood, it has become high
on the political agenda, especially in the developing countries of the world
such as Rwanda. Family Farmers Face Unique Combination of Challenges
and Opportunities in Climate Change The report details a complex duality of
family farming as an important sector that contributes to climate change, and
at the same time one that can also provide natural solutions to mitigation-tar-
geting Rwanda, drawing on examples from across the world.

Agriculture in Rwanda is the backbone of its economy, as most of its rural
population is attached to small-scale and subsistence family farms. Clima-
te change enhances all vulnerabilities, including those around food security
and sound economies. These include, among others, irregular rainfall, drou-
ghts, and soil deterioration. Even amidst these challenges, family farming
continues to contribute to climate change mitigation through carbon seque-
stration, restoration of degraded lands, and biodiversity enhancement throu-
gh agroecology-based practices like agroforestry and conservation of soil.

This essay examines climate change’s impacts on family farming in Rwanda
and globally, describes measures to adapt to those effects, and promotes
the idea that family farmers may even provide solutions for mitigating climate
change. It also examines how international organizations, NGOs, and local
government policies can help family farmers strengthen climate-smart agri-
culture and resilience.
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Introduction
Overview of Family Farming

Family farming plays a key role in Rwanda’s agricultural countryside and has
larger implications for climate change, both within Rwanda and worldwide. As
a primary source of food, income, and cultural identity for many Rwandans,
family farming is linked with the nation’s social fabric. However, its influence
on climate change involves both potential benefits and challenges that merit
comprehensive examination. Family farming refers to the small-scale agricul-
tural activities mainly conducted by a family, using family labor, and usually
oriented toward production for local food markets or their subsistence. It is an
important sector in the global food system.

Context in Rwanda

Family farming plays an important role in Rwanda’s economy, especially in
contributing to food security, rural livelihoods, and employment opportunities
within the country. However, family farming is faced with specific challenges
emanating from climate changes that include conditions such as drought and
flooding, which degrade the soil conditions. Rwanda Agriculture and Animal
Resources Development Board (RAB) said that In Rwanda, changing rain-
fall patterns, increased temperatures, and extreme weather events such as
droughts and floods have become increasingly common, as crop pests and
diseases. (RAB (Minagri, Rwanda, National Crop Monitor,2021, (NO 5) page
1-2, 2021 (Minagri, Rwanda, National Crop Monitor,2021, (NO 5) page 1-2,
2021), n.d.).

The National Crop Monitor Magazine shows that these changes threaten
food production, exacerbate poverty, and can lead to displacement. Family
farming is particularly vulnerable to these impacts due to the reliance on rain-
fed agriculture and limited adaptive capacity. (Minagri, 2021)

Overview of Family Farming in Rwanda

Family farming in Rwanda encompasses smallholder farms, typically opera-
ted by families with limited resources. These farms produce a diverse array of
crops, including staples such as beans, cassava, and maize, alongside cash
crops like coffee and tea. According to the Food and Agriculture Organization
(FAO), approximately 70% of Rwandans are engaged in agriculture, primarily
within family units. This model of farming is not only crucial for food security
but also for sustaining livelihoods in rural areas. . (FAO, n.d.)

Ministry of Agriculture and Animal Resources said that in September 2021,
the late rain caused big challenges for the farmers. The harvest of maize,
beans, and rice was very low quantity. In the districts of Kayonza, Ngoma,
Nyarugenge Gatsibo, Rwamagana, and Nyanza, the Ministry put other pro-
duction to handle these challenges faced by farmers. (Minagri, 2021)

Mitigating Climate Change through Family Farming

Despite these vulnerabilities, family farming can also contribute to climate
change mitigation through various sustainable practices. Agroecology, orga-
nic farming, and agroforestry are increasingly recognized as effective strate-
gies to enhance resilience while reducing greenhouse gas emissions.



1. Agroecology

The Rwanda Environment Management Authority (REMA) affirms that the
country’s biodiversity faces various threats that have led to the loss of spe-
cies shrinkage in population size and ecosystem degradation. Genetic ma-
terial is any material of plant, animal, microbial, bacteria, or other origin used
for research or product development. To know and understand the diversity
present in the country, an inventory of plant, animal, and aquatic genetic re-
sources must be carried out. In Rwanda, there is a rich history of traditional
knowledge related to medicinal plants, agriculture, animal husbandry, food
storage, natural resource management, ecological systems, and wildlife.
Most of this knowledge is oral and passed from generation to generation
usually within families. With a growing market need for ‘nature-based’ co-
smetics, medicines, and pesticides, there is a constant search for new plants,
microbes, and animal parts (Genetic Resources) that can be commercialized
or purely researched, and knowledge of local communities on how to utilize
or maintain these genetic resources (associated Traditional Knowledge) are
helpful ‘strings’ for identifying claims. (REMA, n.d.)This holistic approach to
farming incorporates ecological principles to promote biodiversity, enhance
soil fertility, and improve water management. By diversifying crops and inte-
grating livestock, family farms can create resilient ecosystems that are less
susceptible to climate impacts.

2. Agroforestry

The Rwanda Walter portal said that Integrating trees into agricultural land-
scapes can significantly mitigate climate change. Trees sequester carbon,
improve soil health, and provide shade and shelter for crops and livestock. In
Rwanda, initiatives promoting agroforestry have shown promise in enhancing
biodiversity and improving farmers’ resilience to climate variability. Restoring
the soil and improving the productivity of the agricultural land is the overall
goal of land husbandry. Investing in land husbandry increases resilience to
climate change, reduces water erosion and soil loss, halts land degradation,
and increases land productivity. Land management techniques include soil
bunds, terraces, cut-off drains land husbandry practices for both rain-fed and
irrigated agriculture for higher crop production. Rwanda’s climate change
vulnerability originates in the mountainous character of the country with an
inherent susceptibility to soil erosion, combined with a strong reliance on
rain-fed agriculture representing 34% of Rwanda’s GDP (GDP 2014) and
employing 90% of its inhabitants (both directly and indirectly). This leaves
the country in a challenging position concerning climate change adapta-
tion. As the temperature increases, Rwanda'’s historically predictable rainy
seasons are becoming increasingly unreliable and short, resulting in more
frequent droughts and higher intensity rains with the potential of causing
progressively significant economic damage to crop yields and infrastructure.
(agroforestry, n.d.)

3. Organic Practices

Family farms that adopt organic farming practices contribute to climate chan-
ge mitigation by reducing reliance on chemical fertilizers and pesticides,
often derived from fossil fuels. Organic practices enhance soil carbon stora-
ge and promote healthy ecosystems.

Adaptation Strategies
To effectively fight climate change, family farmers in Rwanda must also adopt

adaptive plans that permit them to handle the changing environment. These
strategies include:
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1. Crop Diversification

By cultivating a variety of crops, farmers can reduce the risk of crop failure
and enhance food security. This practice also encourages biodiversity and
can make ecosystems more resilient to climate impacts.

2. Water Management

Improved water management techniques, such as rainwater harvesting and
drip irrigation, can help family farmers cope with the variability of rainfall pat-
terns. Efficient water use is crucial in mitigating the effects of droughts and
ensuring sustainable agricultural practices. Rwanda Walter Portal said that
the Farmers generate 90 % of the economic activity in rural areas producing
food and fuel to improve livelihoods and are key to national food security.
Together the farmers manage over 80% of the lands under forest and agri-
culture in the catchment and biggest water users. Farmers are the manager
of the catchment on the ground and custodians of the natural ecosystems.
Restoring the soil and improving the productivity of the agricultural land is
the overall goal of land husbandry. Investing in land husbandry increases
resilience to climate change, reduces water erosion and soil loss, halts land
degradation, and increases land productivity. Land management

techniques include soil bunds, terraces, cut-off drains land husbandry practi-
ces for both rain-fed and irrigated agriculture for higher crop production.
(agroforestry f. a., n.d.)

3. Education and Training

Empowering farmers with knowledge about climate-smart agriculture is es-
sential. Training programs that focus on sustainable practices, risk manage-
ment, and innovative farming techniques can improve resilience and producti-
vity. The education on environment in general begins from pre-primary up to
secondary school. According to the Article 22 of Rwandan Law N°48/2018 of
13/08/2018 stipulates that, in matters related to education on environmental
conservation and climate change, the state shall take “adequate measures
aimed at the education on the conservation of the environment and adap-
tation to the impacts of climate change and integrates the same in schools
curricula at all levels” (p.26). The country’s National Environment and Climate
Change Policy (2019) also aims to mainstream climate change in primary,
secondary, and tertiary-level education curricula. The mainstreaming of cli-
mate change education into the learning materials from primary to secondary
is done by the Environment and Climate Change Mainstreaming Group of
the Rwanda Environment Management Authority (REMA), in collaboration
with other institutions such as the Ministry of Education. ((Rwanda, n.d.) The
United Nations Education Scientific and Cultural Organization affirms that In
Rwanda, integration of climate change from pre-primary to upper secondary
education occurs through the 2015 National Curriculum Framework (NCF).
The Rwanda Education Board (REB) also affirms that in his book. REB said
that The NCF emphasizes the integration of cross-cutting issues of climate
change, environment, and sustainability into the learning materials to develop
learners. ( REB, 2019),

The 2019-2024 Education Sector Strategic Plan also emphasizes the inte-
gration of climate change into the curriculum to develop sustainable skills,
knowledge, and values. The Plan states:

The competency-based curriculum will also ensure that learners acquire ade-
guate understanding and positive implementation strategies for environmen-
tal factors affecting climate change. The key focus will be the acquisition of
the knowledge and skills necessary to mitigate environmental risks and for
environmental responsibility to be taken by all. (p. 48)



Rwandan Agricultural Landscape

Agriculture is the backbone of Rwanda’s economy, with more than 70% of
its population depending on family farming as their main source of livelihood.
Major crops grown in Rwanda include beans, maize, potatoes, and cassava.

Climate Change

Impact on Rwandan Family Farms Rising temperatures, unpredictable
rainfall patterns, and soil erosion are some of the conditions that still affect
Rwanda negatively in terms of agricultural activities. Crop failure brought
on by shifting weather systems affects food security and economic stability.
Some farmers face starvation.

Adaptation Strategies

The Government of Rwanda has been piloting climate-smart agriculture to
help increase resiliency. These will involve diversification of crops, enhanced
irrigation techniques, agroforestry, and utilization of drought-resistant varie-
ties.

Policy Responses

Government support programs target family farmers through various initia-
tives, such as the National Adaptation Programme of Action and the Green
Growth and Climate Resilience Strategy. In this support program, The Rwan-
da Environment Management Authority (REMA) said The structure of the
agriculture sector will evolve as the population grows and with increasing
pressure on land for other purposes (including housing) and individual smal-
Iholder plots transitioning to consolidated rural settlements. Agricultural land
will be assessed based on criteria including soil quality, water availability,
nutrients, potential yield, and crop diversity. Agricultural value chains will be
developed to support the development of processed goods for high-quali-
ty domestic and international exports, with improved cold storage, logistics,
and post-harvest manufacturing infrastructure to access markets and reduce
post-harvest losses, (REMA, Rwanda Green Growth and Climate Resilience
Strategy)

Global context

Family farming is a worldwide phenomenon, and its relation with climate
change has become increasingly crucial. Family farmers, in the course of
climate change, often confront situations of vulnerability and potential strate-
gies for building resilience.

Family Farming and Climate Change: A Global Perspective

Poster Global Contribution to Agriculture and Emissions Family farms are a
significant portion of world agriculture. They can contribute up to 70-80% of
global food production and at the same time contribute greatly to greenhouse
gas emissions through activities such as livestock farming, deforestation,
and intensive farming practices.

Poster challenges for Family Farmers Globally

Climate change increases the vulnerability of family farms to severe climate
events, such as droughts, heat stress, and unpredictable rainfall patterns.
The chapter discusses major vulnerabilities, especially in developing coun-
tries. Family farmers can also play a critical role in mitigating climate change
through practices of agroecology, sustainable land management, and carbon
sequestration.
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Family Farming in a Changing Climate in Rwanda
The Contribution of Family Farmers to Climate Change Mitigation

Agroecology and Carbon Sequestration

Family farmers have great potential to effectively contribute to mitigating cli-
mate change with the use of agroecological methods that enhance biodiversi-
ty, soil health, and carbon sequestration. This includes organic farming, agro-
forestry, crop rotation, and reduced use of chemical inputs. While the impact
of family farming on climate change is evident at the local level in Rwanda, it
also has global implications. The interconnectedness of agricultural systems
means that practices in Rwanda can influence global climate trends.

Restorative agriculture:

Sustainable family farming practices can significantly contribute to global
carbon sequestration efforts. The adoption of agroecological methods and
reforestation initiatives can enhance carbon storage in soils and vegetation,
helping to mitigate global warming. Food and agriculture organizations said
that the Management of soil fertility and organic matter, and improvement
of the efficiency of nutrient inputs, enable more to be produced with propor-
tionally fewer fertilizers. It also saves on energy use in farming and reduces
emissions from the burning of crop residues. Moreover, it helps sequester
carbon in soil. Avoidance of tillage minimizes the occurrence of net losses
of carbon dioxide by microbial respiration and oxidation of the soil organic
matter and builds soil structure and bio pores through soil biota and roots.
Maintenance of a mulch layer provides a substrate for soil-inhabiting microor-
ganisms which helps to improve and maintain water and nutrients in the soil.
This also contributes to a net increase of soil organic matter - derived from
carbon dioxide captured by photosynthesis in plants, whose residues above
and below the surface are subsequently transformed and sequestered by soil
biota. (FAO, Climate-Smart Agriculture: Policies, Practices, and Financing for
Food Security, Adaptation and Mitigation, 2014).

1. Biodiversity Preservation:

Family farms often maintain diverse agricultural systems, which are vital for
global biodiversity. By preserving local seed varieties and traditional farming
practices, family farmers play a crucial role in maintaining genetic diversity,
which is essential for food security in the face of climate change.

2. Food Security and Resilience:

Compacting family farming systems globally can contribute to food security,
reducing reliance on industrial agriculture, which is often linked to high carbon
emissions and ecological degradation. A shift toward sustainable family far-
ming can improve global resilience to climate change by promoting local food
systems that are less exposed to global market fluctuations. In his report, the
Food and Agriculture Organization (FAO) shows that Trees can improve soll
fertility and soil moisture by increasing soil organic matter. Nitrogen-fixing le-
guminous trees and shrubs can be especially important to soil fertility where
there is limited access to mineral fertilizers. Improved solil fertility tends to
increase agricultural productivity and may allow more flexibility in the types
of crops that can be grown. For example, agroforestry systems in Africa have
increased maize yields by 1.3 and 1.6 tons per hectare per year. Fodder
trees have been traditionally used by farmers and pastoralists on extensive
systems but fodder shrubs such as calliandra and leucaena are now being
used in more intensive systems, increasing production and reducing the need
for external feeds Agroforestry systems for fodder are also profitable in deve-
loped countries. For example, in the northern agricultural region of Western
Australia, using tagasaste (Chamaecytisus proliferous) has increased returns



to farmers whose cattle formerly grazed on annual grasses and legumes.
(FAO, Climate-Smart Agriculture: Policies, Practices, and Financing for Food
Security, Adaptation and Mitigation, 2014).

Challenges and Future Directions

Despite the possible benefits, family farming in Rwanda faces several chal-
lenges that hinder its effectiveness in combating climate change. Limited
access to financial resources, markets, and technology can restrict farmers’
ability to adopt sustainable practices. Additionally, climate change itself po-
ses a significant barrier to traditional farming methods. Agriculture Climate
change is a threat-multiplier to agriculture, enhancing risks already felt from
climate variability, particularly through changes in the availability of water (a
fundamental input in a country reliant on rain-fed agriculture) and through
temperature shifts that affect crop growing patterns (crop growth cycles are
influenced by temperature, and productivity of some crops drops after a cer-
tain temperature threshold is breached) The World Bank planned to support
the country. Rwanda is already starting to experience more extremes, with
the dry regions in the east and south becoming more arid (and projected to
see more droughts), and wet regions in the north and west becoming more
humid and moister (and projected to see more floods and landslides) (Mi-
nagri, PSTA 4, Rwanda Strategies plan for agriculture transformation 2018,
2018).

Some assessments suggest that climate impacts in Rwanda such as higher
temperatures, increased dryness (in some regions), and higher evapotran-
spiration, may alter the extent of areas suitable for agriculture and the length
of growing seasons, affecting crop yields (e.g., for tea, coffee, maize, be-
ans, wheat, fruit, and groundnuts) as well as hunger and nutrition (Minagri,
STRATEGIC PLAN FOR AGRICULTURE 2018 -2024) Furthermore, there
is a higher risk of soil erosion due to more extreme rainfall events in certain
regions. In addition, climate change.

Otherwise, the world has the same challenges concerning climate change.
For example, The Mediterranean region hosts exceptional biological diver-
sity and socio-cultural richness from three continents. The nature of the se-
mi-enclosed Mediterranean Sea and the complex topography imply unique
physiographic and ecological features. The region has undergone continuo-
us changes in human activities over several millennia and now hosts more
than 500 million people, with a high concentration of urban settlements and
industrial infrastructure close to sea level. The region is the world’s leading
tourist destination and one of its busiest shipping routes. Climate change
strongly interacts with other environmental problems in the Mediterranean
Basin, resulting from urbanization, land use change, overfishing, pollution,
biodiversity loss, and degradation of land and marine ecosystems. (Change,
2022).

Previous Intergovernmental Panel on Climate Change (IPCC) reports have
never assessed the Mediterranean region as an entity — but they have shown
that virtually all parts of it are vulnerable and face significant risks due to cli-
mate change. ldentified regional key risks include increased water scarcity
(notably in the south and east) and droughts (in the north), coastal risks due
to flooding, erosion, and saltwater intrusions, wildfire, terrestrial and marine
ecosystem losses, as well as risks to food production and security, human
health, well-being, and cultural heritage. (Change I. P., 2022).

To overcome these challenges, stakeholders-including governments, NGOs,
and international organizations-must invest in infrastructure, education, and
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research to support family farmers. Policies that promote sustainable agricul-
tural practices, provide access to financing, and facilitate market connections
are essential for fostering resilience in the face of climate change. Progress
towards the achievement of the United Nations Sustainable Development
Goals differs strongly between Mediterranean sub-regions, with northwestern
countries having stronger resilience than southern and eastern countries
(high confidence). To equitably enhance regional adaptive capacity and su-
stainable development, while safeguarding the rights of the most vulnerable
people, regional cooperation can be strengthened with a focus on the link
between adaptation, costs and financial limitation, and climate justice (high
confidence). Cooperative policies across various sectors, involving all user
groups and considering all regional and sectorial differences may enhance
sustainable resource use in the region (high confidence).(changes, 2022).

Local Knowledge and Innovation

Locally, farmers develop detailed knowledge of their environment and can
provide innovations and solutions to climate change. This knowledge, to-
gether with modern scientific techniques, helps to reduce the adverse im-
pacts of climate change.

Reforestation and Soil Conservation

Agroforestry, in addition to reforestation and soil conservation methods, con-
tributes to positive performance in fighting against climate change. The agre-
ement is that through such agroforestry practices, family farmers can restore
degraded lands, enhance carbon sinks, and contribute to global.

Climate objectives

International Organisations and NGOs

Global Climate Agreements and Support to Family Farmers International
agreements such as the Paris The agreement recognizes that attaining cli-
mate objectives is impossible without the contribution of small-scale farmers.
The Global Environment Facility - GEF - and the Food and Agriculture Orga-
nization - FAO - are examples of initiatives that provide funding and technical
support to family farmers.

NGO Initiatives

Most NGOs are directly involved in the implementation of climate adaptation
and mitigation strategies for family farmers through access to climatic-resi-
lient seedlings, improved water management, and sustainable farming practi-
ces amongst others.

International Funding and Partnerships

Donor agencies and multilateral development banks have been funding cli-
mate resilience programs targeting family farmers, especially in developing
nations like Rwanda.

Case Study: Family Farming in Rwanda Adaptation
Practices National Adaptation Programme of Action
(NAPA)

This NAPA focuses on the issues of vulnerability reduction and resilience
enhancement through climate-resilient farming methods. Thus, it has contri-
buted to several on-farm best practices in water management, crop diversifi-
cation, and sustainable farming among farmers in Rwanda.
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Agro-ecological Practices in Rwanda

Agroecology has been implemented across different regions of Rwanda,
whereby farmers integrate livestock with crop production and implement te-
chniques of soil conservation, organic farming, and water harvesting. The
potential agroecology for youth in Rwanda shows measures to reduce vul-
nerability to climate change. These measures reduce vulnerability to climate
change, hence maintaining soil health and improving its productivity. Efforts
to enhance the ecological sustainability of agricultural practice are hampered
by limited policy attention and low farmer investment capacity. The develop-
ment of agroecological practice encounters several additional challenges.
These include the generally limited awareness of the existence of organic
products and the lack of certification, the lack of market limiting the pro-
duction of organic products, the limited involvement of the private sector,
the research and policy gaps in agroecology, and lack of financing for those
wishing to enter the sector. (YALTA)

Community-Based Adaptation

On the side of community-based adaptation techniques, Rwanda trains local
farmer groups in climate-resilient practices. This kind of community-led ini-
tiative strengthens social cohesion and offers sustainable responses against
the impacts of climate.

Global Perspectives and Future Directions
Need for Policy Integration

Immediate actions need to be taken to integrate climate change adaptation
and mitigation into agricultural policies. Incentives toward sustainable practi-
ces among family farmers, coupled with suitable financial support by their
governments. According to the research title: “The Importance of Agricultural
Development Projects: A Focus on Sustenance and Employment Creation in Kenya,
Malawi, Namibia, Rwanda, and Uganda”, the journal of Agriculture, chemistry, and
Environment said The success of the sector means that people will have
sufficient food, jobs will be created, and standards of living will be improved.
The different projects implemented by local governments in the 5 countries
and by the development partners have attained plausible results in providing
job opportunities, increasing yield, providing food security, and creating a
market for small-holder farmers. Despite these remarkable achievements,
the agriculture sector in Africa as a whole is faced with many challenges that
hinder its success, such as lack of funding, lack of infrastructure, limited land
for farming, and climate change. To overcome these challenges and enable
the sector to transform, bold policies need to be implemented. Sustainable
Intensification in African Agriculture. International Journal of Agricultural Su-
stainability. (Pretty,J., Toulmin,C.,& Williams,S, 2011)

Technological Innovation and Education

In this regard, because of climate change, innovation in agricultural techno-
logies will play a key role in the future of family farming. Precision farming is
gaining greater importance, along with other digital tools and mobile-based
information systems. (Pretty, 2011). More than 1 billion was invested in te-
chnology innovation and education according to United Nations Framework
Convention for Climate Change (UNFCCC).

The Global Environment Facility (GEF) and the Green Climate Fund (GCF)
provide financial support to developing countries to develop and deploy cli-
mate technologies. Since 1991, the GEF has supported developing coun-
tries to implement more than 800 projects with mitigation technology tran-
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sfer objectives through over USD 5 billion of funding and USD 40 billion of
co-financing. Since 2001, the GEF has also supported adaptation technology
transfer through the Least Development Countries Fund and the special cli-
mate change fund. These two funds have provided more than USD 1 billion
for over 300 projects with adaptation technology transfer objectives. Since
2009, the GEF has supported climate technology activities under the Poznan
strategic program. Initially established with a budget of USD 50 million, this
program aims to scale up the level of investment for technology transfer and
thus help developing countries address their needs for climate technologies.
The GCF, which started dispersing funding in 2015, will play a key role in sup-
porting climate technology development and transfer in the future. To speed
up climate action, countries are now working to enhance linkages between
the UNFCCC Financial Mechanism and Technology Mechanism. (changes
U.N.)

Building Resilience through Partnerships

Global partnerships between governments, the private sector, NGOs, and
international organizations are necessary to help build the resilience of fa-
mily farmers. Oxfam has financed the building of resilience. The partnerships
should aim at financial support, capacity building, and knowledge transfer.
Partnerships are at the core of Oxfam’s work to bring about sustainable and
transformative change. Oxfam is working in partnership with governments,
civil society, and the private sector to build the resilience of poor women and
men in the Asia-Pacific region. Investment in these partnerships delivers a
positive impact, ensuring locally relevant and innovative approaches to resi-
lient development. Partnerships are most effective when they are grounded
in a shared understanding of resilience, and future programs should invest
more in strengthening the long-term capacity of local partners to advocate for
change at the national level. (OXFAM, April 2018)

Conclusion

Family farming in Rwanda is a double-edged sword in the context of climate
change. On one hand, it faces significant vulnerabilities due to the impacts of
climate variability; on the other, it offers promising pathways for mitigation and
adaptation through sustainable practices. By embracing agroecology, enhan-
cing water management, and promoting education, family farmers can not
only safeguard their livelihoods but also contribute to global efforts against
climate change. The future of family farming lies in recognizing its potential to
be a key player in creating sustainable agricultural systems that benefit both
local communities and the planet. Family farming is a cornerstone in both mi-
tigating and adapting to climate change. This Rwandan case stipulates how
small-scale farmers could lead the development of climate-resilient agricultu-
re, though challenges will have to relate to finance, knowledge dissemination,
and technology access. Family farming can play also a leading role at the
global level and in Rwanda in the fight against climate change if appropriate
policies and financial support are adopted. Resilience in family farmers needs
to be invested in now: it is a matter of food security and sustainable develop-
ment, in the face of the challenge that climate represents.
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The EU Climate Regulation
do no harm to the EU Green Deal

Abstract: Keywords:

This paper attempts to explore whether the European Union (EU) climate
regulations undermine the EU Green Deal, particularly in achieving carbon
neutrality by 2050.

EU Climate Regulation,

EU Green Deal Net Zero Carbon
Border Adjustment Mechanism
Renewable Energy, Effort Sharing
Regulation, Energy Efficiency,
Emissions Trading System Kenya
Climate Action Geopolitics Climate
Diplomacy.

The paper examines the latest data on the EU regulations, assessing it
against the geopolitical dynamics and analyzing its provisions that include
the EU climate law, the EU Emissions Trading Systems EU ETS, the Car-
bon Border Adjustment mechanism CBAM, Effort Sharing Regulation ESR,
Renewable Energy Directive, Land Use, Land Use Change and Forestry
LULUCF and Energy Efficiency directive, in relation to the EU Green Deal.
It assesses their impact on the economic, social, political spheres within the
EU member states and in global markets. It looks at how the regulations
impact on climate policies outside the EU, with a focus on Kenya’s climate
action strategies.

Kenya is a major EU trade partner, and the EU Green deal has had a ripple
effect on its national climate action plan whose target is to reach net zero
emissions by 2050. The European Union backed climate financing and regu-
latory frameworks have shaped Kenya's policies and economic sectors that
are dependent on the EU market.

The paper examines literature, policy reports, primary data to contextualize
the nexus of the EU climate policies and global climate laws, focusing on the
pathways by Kenya to align the Green Deal with sustainable development in
Kenya and identifying potential challenges to these efforts.
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The findings show that the EU climate regulations have enabled the EU to
step up its domestic commitments as it accelerates its adoption of the objecti-
ve of climate neutrality by 2050. They also show that despite the regulations
deemed to be Eurocentric, they have contributed a great deal to climate poli-
cies outside the EU leading in climate diplomacy.

Key Words: EU Climate Regulation EU Green Deal Net Zero Carbon Border
Adjustment Mechanism Renewable Energy, Effort Sharing Regulation, Ener-
gy Efficiency, Emissions Trading System Kenya Climate Action Geopolitics
Climate Diplomacy.
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Introduction

The European Green Deal is aimed at positioning Europe as the global leader
in climate action.

Launched in December 2019 under European Commission President Ursula
Von der Leyen it seeks to transform the EU into a modern resource efficient
competitive eco-friendly economy, reducing Green House Gas Emissions
GHG leading Europe to net zero levels ( EC.2022a)

European Commission (2019) “The European Green Deal sets out how to
make Europe the first climate neutral continent by 2050, boosting the
economy, improving people’s health and quality of life, caring for natu-
re, and leaving no one behind”.

The landmark deal has policies designed to curb emissions, enhance transi-
tion, and promote sustainable development.

The climate regulations that give effect to the green deal have however in-
vited criticism from quarters who argue that it threatens economic and trade
relations especially for developing countries.

But do the regulations harm the Green Deal, within member countries and in
non-EU countries?

A number of theoretical frameworks that examine environmental policy, trade
and development will set the basis of discussion.



Global Governance Theory suggests that collective action (global and mul-
tilateral) is the engine of climate change. It therefore argues that collective
initiatives foster cooperation among states (Biermann,2007).

The study will examine the interconnection of the EU regulations and its po-
tential for global cooperation.

Environmental Modernization Theory (EMT) posits that environmental su-
stainability hinged on technological innovation and market-based mechani-
sms is achievable even in the face of economic growth. A good example is
the EU Emissions Trading System and the Carbon Border Adjustment Me-
chanism (CBAM) (Hoffman,2005). These regulations support green innova-
tion helping reduce emissions without derailing economic growth.

The political economy of climate change on the other hand dissects how po-
litical and economic interests’ impact on climate regulations mainly in global
trade and in development (Bernstein,2001).

The paper will analyze whether the regulations create economic challenges
for developing countries like Kenya or if they trigger strategies for sustai-
nable development through trade and technology transfer.

The sustainable development theory supports the fusion of the environment,
social and economic goals (Brundtland,1987). This theory will anchor the
analysis of the EU Green Deal’s climate regulations vis a vis sustainable
development.

These theoretical frameworks will guide this paper’s discussion on why the
EU climate regulations do no harm to the EU Green Deal.

Literature Review

The European Green deal is deemed the blueprint that will guide the Euro-
pean Union EU to carbon neutrality by half the century. It provides pathways
designed to transform the EU into a sustainable, climate neutral model in half
a century (Resta V 2024).

The deal envisions what EU should be in coming decades providing a broad
roadmap segmented into:

1. Biodiversity and Forestry

2. Agriculture and Food

3. Green Cities and circular economy.

Prior to its launch, 2019 was characterized by climate catastrophes that sho-
ok the world. Argentina and Uruguay started the year battling floods, then
came storm Eberhard in Europe in March, and Cyclone Idai in Southeast
Africa that left a trail of destruction, claiming lives in its wake. Further in
America wildfires ravaged California through October and November razing
billions worth of investments.

The European Green Deal EGD Vice President France Timmermans descri-
bed 2019 a time of climate and environment emergency (Blondeel, M ,2024)
In July 2021, the EU updated the green deal known as “Fit for 55" in refe-
rence to the 55 per cent reduction by 2030 compared to 1990 levels. The
updated proposals were targeted at regulating shipping to cap emissions on
maritime transport ( Erbach G & Jensen L 2024).
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In 2023, the climate crisis intensified, and Europe witnessed the largest war
in Europe since World War Il pitting Ukraine and Russia. There was also
a growing geopolitical and economic tension between the United States of
America and China in a scenario described as the age of volatility.

Antonio Gramsci captured this well in his words “an old world is dying and
a new world struggle to be born now is the time for monsters.”

The European Green deal thus gave impetus to Europe’s long term political
and economic project, shaping its response to crises and challenges associa-
ted with emerging challenges and the new geopolitical reality. The deal has
become the tool to help steer the EU through raging storms.

At the center of the green deal are the EU Climate Regulations that set ambi-
tious targets towards net zero. These regulations do not only target to reduce
emissions within the EU but seek to promote climate responsibility around
the world. They complement the objectives of the Green Deal in relation to
economic growth, environmental sustainability, and global climate leadership.
Concerns on the potential economic and social consequences of the climate
regulations have arisen outside the EU. The economic costs involved in tran-
sition to a green economy are enormous for developing countries and impact
on sectors that rely on fossil fuels (Gupta & Mander,2020).

Adapting to the EU climate regulations which are deemed stringent have the
potential of entrenching inequities existing between developed and develo-
ping nations (Adenle et al., 2022).

This paper analyzes the effectiveness of the EU Climate regulations on the
EU Green Deal. It will seek to establish if the regulations have an influence
outside the EU, specifically Kenya.

Areview of literature, policy documents, data, primary data on climate strate-
gies of the EU and Kenya will help contextualize the geopolitical implications
of the EU regulations in global climate governance.

EU Climate Law and the European Green Deal

The European Green Deal EGD is a broad roadmap to net zero while the
climate regulations are the specific initiatives that guide their implementation
towards achieving the climate goal.

It outlines initiatives such as:

1. Reducing carbon emissions by 55 pc by 2030
2. Transitioning to a circular economy
3. Investing in renewable energy

The EU Climate regulations provide a framework to actualize the Euro-
pean Green Deal.

It sets clear pathway towards carbon neutrality through all polices in a socially
fair and cost- efficient outlining the pathways with binding requirements for
member states (2024)
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Emissions Trading System (EU ETS)

It is a key tool to reduce carbon emissions through carbon trading without
harming economic growth. Studies show that the EU ETS has enabled the
EU to remain competitive in the global market that is increasingly focused
on sustainability, (Schneider & Schrattenholzer, 2020). Companies receive
or buy emissions allowances; each allowance permits a certain number of
emissions. Organizations then can trade emission rights within the limits
awarded (European Commission,2022).

This trading system places a price on carbon, incentivizing industries to inno-
vate and reduce their carbon footprint. This aligns with the green deals goal
of decarbonizing key sectors (EN 2023).

Critics argue that this regulation pose a financial burden on businesses in
member countries of the EU and affects developing counties that rely on
carbon intensive industries (Teytelboym et al., 2020). However according
to the European Environment Agency (EEA), the strategy is working having
realized 43 per cent reduction in emissions (EEA,2022).

Industries have been forced to embrace cleaner practices aligning with the
Green Deal’s goal of limiting global warming to 1.5 degrees (European Com-
mission 2022).

Carbon Border Adjustment Mechanism

This prevents firms from avoiding emission rules, reshaping trade relations
ensuring non-EU countries meet carbon reduction standards to maintain ac-
cess to the EU market (Baffes et al., 2021). It encourages EU trading part-
ners to adopt more sustainable practices, preventing carbon leakage helps
reduce emissions globally while providing a level playing field for business
(World Bank, 2021). Imported goods from countries with less stringent cli-
mate policies attract carbon tariffs. There are fears that developing countries
may face hurdles due to challenges in accessing clean energy sources and
limited industrial capacity, subjecting them to an economic burden (Adenle et
al.2022). But (Lecocq et al. 2021) puts a strong defense of the regulations in
a report that shows that these offer new opportunities for green technology
transfer, financing, and capacity building. The EU signed a partnership agre-
ement the Economic Partnership Agreement EPA with Kenya on Dec 18th,
2023, that aims to promote an inclusive green transition that focuses on di-
gital, climate, energy and transport areas that are smart, clean from both the
public and private sectors (Onyango & Njani,N., 2024). The EU Green deal
thus makes EU a global climate leader in climate governance (Biermann et
al. 2020). Kenya is a beneficiary of billions of euros to hasten development
in renewable energy, sustainable agriculture, green hydrogen, and conser-
vation (2023).

Effort Sharing Regulation ESR

The effort sharing regulation determines the annual emission allocation and
how to evaluate progress. An analysis of the green deal by (Oxfam 2021)
show that the regulations provide an opportunity for international cooperation
on tackling climate change. The Italian Government will be drawing 3 billion
from the 5.5 billion Euro National Climate Fund to support Kenyas climate
goals aimed at curbing emissions. The deal will have Italy support it build
climate resilience from the 5.5 billion Euro Mattei Plan (2024). The ‘Fit for 55’
package of July 2021 amended the ESR to set a gradual trajectory towards
climate neutrality by 2050 thus a pillar of the EGD (Sweden.eu,2023).
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Renewable Energy Directive

Member states are expected increase their share of renewable energy sour-
ces in the EU’s total energy to 42.5 per cent by 2030. Sources should be from
solar, wind power, hydrogen, geothermal and others from free and infinite
natural resources.

This is a driver to innovation and technology transfer. (Flues and Lanza 2021)
study show that this directive together with carbon pricing are catalysts for
innovation of clean energy solutions. Residential areas in Nairobi Kenya are
embracing the circular economy model in

the EU climate laws, in a cradle-cradle arrangement. The Alliance of Nairobi
Metro Residents Association ANMRA leading several initiatives towards net
zero (2024). Nyayo Estate located in the eastern parts of Nairobi in Embaka-
si, the model has seen a circularity of over 56,000 kilos of plastics recycled
creating jobs, and spurring innovation on reuse and collecting 7000kg of
e-waste (Obiero, T. 2024).

Figure 1

Nyayo Estate Residents
Association Chairman
receives the Circularity Award.

Source Circular Economy
Conference and Awards
2024 Nov 14th

Figure 3

Close up of labelled cages for sorting
recyclable and non-recyclable mate-
rials in Nyayo Estate Nairobi

(Source: Alliance of Nairobi Metro
Residents Association, ANMRA
Nyayo Estate Embakasi, Nairobi,
2020)

Figure 2
Community Engagement in using
waste sorting cages in a residential

estate in Nairobi.

Source: Alliance of Nairobi Metro
Residents Association ANMRA,2023



While figure 1 and 2 demonstrate community efforts of circular economy, an
indicator of societal acceptance and consciousness on sustainability, figure
3 shows the cages that facilitate sorting of waste to enable recycling within
an urban setting a physical manifestation of the environment modernization
theory.

Land Use, Land Use Change and Forestry

Focuses on enhancing carbon sequestration (removal of CO2 from the at-
mosphere) through carbon sinks. The passage of the Nature Restoration
Law sets binding targets to restore degraded ecosystems with attention to
those with the most potential to capture and store carbon and to prevent and
reduce the impact of natural disasters ( 2024).

Energy Efficiency Directive

This targets a 32.5 percent improvement in energy efficiency by 2030. To
achieve EU 2030 climate energy targets and goals of the Green deal, sustai-
nable economic activities under taxonomy and helping companies become
more climate friendly are critical (Resta,V 2024). It seeks to facilitate job
creation in the green economy and promote innovations in energy efficiency
(UNEP 2021). The EU taxonomy allows financial and non-financial compa-
nies to share a common definition of economic activities that can be consi-
dered environmentally sustainable (2023).

Data

There is a notable increase in investments in Green Technologies and Inno-
vation. The EU’s Innovation Fund is supporting development of low carbon
technologies committing 10 billion Euros towards these ventures. Over 200
projects in renewable energy, carbon capture and hydrogen were initiated
under the fund in 2023 (Innovation Fund,2023). The EU climate regulations
are linked to the steady growth of sustainable solutions with a 37 per cent
increase in green technology patents (EPO,2022). Reports show renewable
energy increased about 1.5 million jobs in the EU between 2015 and 2022
(Eurostat 2022). The growth in GDP from the Green economy investments is
estimated to increase the annual EU GDP by 1 per cent creating over 2 mil-
lion more jobs in the clean energy sectors by 2030 (European Commission
2021) The EU is recording a 27 per cent reduction in natural gas imports that
is enabled by energy efficiency measures and increased renewable energy
production (Eurostat,2023).

IRENA (2022) report paints a picture of a smooth transition showing an in-
crease in renewable energy capacity by 15 percent from 2020 to 2022. The
EU Climate laws are shaping climate governance creating a world where
there is rising consciousness to environment friendly production. The EU
climate regulations demonstrate how good practices on climate resilience
have an influence outside Europe.The Global Gateway initiative that will see
the EU contribute 300 billion Euros towards climate financing is accelerating
transition (European Commision,2022). In a detailed report published by Su-
stainable bus, the penetration of sustainable transport and sales of electric
transport is picking up (2024).

European countries are leading in the shift to clean transport to the previous
year.
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Year Battery-Electric Bus Registration

2020 2,062
2021 3,282
2022 4,152
2023 6,354

Source Chatrou CME Solutions

Data by the European Environment Agency shows an increase in the upta-
ke of electric carsand vans in all 27 EU member states with 2.4 million new
electric cars registered in 2023a growth of new battery electric cars by 37
percent ( EEA,2024).

The chart reports the number of newly registered electric cars (battery electric
vehicles (BEV) and plug-in hybrid electric vehicles (PHEV)) in the EU-27.

- ‘Share of electric cars’ refers to electric car registrations (BEV and PHEV)
as a percentage of new car registrations.- Non-plug-in electric cars, which are
exclusively fuelled by conventional fuels, are not included in the data shown
Source: European Environment Agency EEA.

Data by the European Environment Agency shows an increase in the uptake
of electric cars
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and vans in all 27 EU member states with 2.4 million new electric cars regi-
stered in 2023a growth of new battery electric cars by 37 percent (EEA,2024)

The chart reports the number of newly registered electric cars (battery electric
vehicles (BEV) and plug-in hybrid electric vehicles (PHEV)) in the EU-27.

- ‘Share of electric cars’ refers to electric car registrations (BEV and PHEV)
as a percentage of new car registrations.- Non-plug-in electric cars, which are
exclusively fuelled by conventional fuels, are not included in the data shown
Source: European Environment Agency EEA 2024)



Source: European Environment Agency EEA

These developments in the European market triggered by the European
Green Deal and enabled by the EU climate regulations have seen countries

Source:
NERA Chairman Teddy Obiero

Figure 4 A schedule of an electric
bus plying the East Parts of Nai-
robi Kenya in partnership with the
Nyayo Estate Residents Associa-
tion NERA. Fleets have steadily in-
creased since their introduction into
the estate.

Kenya has adopted policies that
seek to support the growth of clean
transport (Moraa,N.

Kenya is enhancing its partnership
with the EU to expand Europe’s
public and private investments in
the green transition( Kenya,2024).
These data point to a strong rela-
tion between the achievements un-
der the EU Green Deal and the EU
Climate Regulations.

%) (L) oToiaaro0d

outside the EU who rely on car imports from these markets shift to clean
transport.
Environmental Governance Theory

The data supports the argument that the EU Climate regulations are an
enabler to the EU Green deal as it has facilitated governance structures
that have enhanced sustainable development in the EU and outside the EU
countries.

Climate Justice and Equity

The EU Climate regulations have pushed countries within the EU to formu-
late their own policies towards net zero by 2050.. The thrust of the 29th con-
ference of the parties to the UN Framework on Climate change (COP29) in
Baku Azerbaijan is to accelerate climate action through financing to support
developing countries in reducing greenhouse gas emissions under a just
transition program (UN,2024).

Economic Growth and Industrial Adaptation

There is increase in renewable energy, electric vehicle production and ener-
gy efficiency improvements. Regulations on the renewable energy directive,
the EU ETS and Energy Efficiency are fostering new resilient pathways.
Reduction in Emissions

The regulatory mechanism in climate goals have facilitated smart investmen-

ts increased demand for cleaner transport promoting a clean environment
through reduced emissions (EEA, 2024)
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Innovation

Legislation has incentivized waste management providing proper recycling
and treatment. The legal certainty and stability have allowed recycling indu-
stries to strategize and manage investments in refining/recycling services.
These developments would have been challenging to achieve in a free mar-
ket condition. (EU,2024).

In Defence of the EU Climate Regulations

Although critics of the EU climate regulations claim that the regulations stifle
innovation and are a threat to the economy, data examined tell a different
story. The climate regulations are stimulating growth in green tech sectors like
renewable energy, a sharp rise in electric vehicles, production of car batteries
and other innovations. The regulations are enabling a uniform shift of coun-
tries towards sustainable and resilient growth.

Weakness

Data on the long-term impact on the economy from the implementation of
the regulatory policies is limited. This thus makes it a challenge to assess
the economic resilience and sustainability of the industries that are affected
by the EU regulations. Therefore, we cannot say with certainty that the regu-
lations will not impose a burden in the future for sectors that will be slow to
adapt.

Conclusion

The climate regulations have provided a framework for sustainable economic
growth, driven technological innovation, and created new markets for green
technologies. The concerns raised in relation to its impact on the economy
and trade pale against its approach to providing a conducive environment for
global climate cooperation and development.
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Dealing with Environmental Crimes in Nigeria:
A Case of the Niger Delta’s Oil Theft

Abstract: Keywords:

Environmental crimes are illegal activities that cause harm to the environ-
ment, impacting ecosystems, biodiversity, and human health. These crimes
can range from illegal logging and wildlife trafficking to oil theft, illegal mining,
and the dumping of hazardous waste. The concept of environmental crime
remains largely ambiguous, but it is generally accepted as a category of
criminal behaviour aimed at exploiting natural resources and polluting ecosy-
stems for economic gain. The environment, once compromised by these cri-
mes, suffers long-lasting damage that exacerbates climate change, disrupts
ecosystems, and threatens local populations.

Environmental Crime, Niger Del-
ta, Oil Theft, Natural Resources,
Climate Change, lllegal Activities,
Environment Management, Desa-
lination Soil Degradation Irrigation
Technologies Heat Stress

This paper examines environmental crimes in Nigeria, with a focus on the
causes and impacts of oil theft in the Niger Delta region. The question arises:
how can Nigeria address these environmental crimes effectively to reduce
their long-term consequences and prevent future harm?
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Introduction

With global awareness of climate change and environmental degradation in-
creasing, the need to address environmental crimes has become more ur-
gent than ever. They not only undermine climate conservation efforts but also
threaten the livelihoods of communities dependent onnatural resources in
the long run. The impact of environmental crimes goes far beyond immediate
environmental damage. They exacerbate climate change by contributing to
greenhouse gas emissions, particularly through deforestation and industrial
pollution, leading to the loss of biodiversity and numerous species pushed to
the brink of extinction. These crimes often affect marginalized communities
and they frequently bear the brunt of pollution and habitat destruction, facing
increased health risks and diminished economic opportunities. As natural re-
sources dwindle, tensions can escalate, leading to conflict and further social
injustice.

Nigeria is home to abundant natural resources but the nation faces significant
challenges due to various reasons, including environmental crimes. These
crimes include exploration and exploitation of olil, illegal logging, mining, wa-
ste dumping, disposal of industrial chemical wastes, burning and poor dispo-
sal of tyres, application of chemicals for fishing among others. These not only
devastate local ecosystems but also have profound socio-economic implica-
tions for communities. The Niger Delta region, which holds the majority of the
nation’s oil reserves, has been subjected to oil theft (also known as oil bun-
kering), illegal mining, and pollution for decades. These activities not only
destroy ecosystems but also hinder economic development, create social un-
rest, and exacerbate poverty in local ommunities. According to Bello(2017),
Nigeria has been very active in the exploitation and exploration of oil and gas.
It has been the major source of revenue which has contributed over 90%
on yearly basis. There is no doubt that the Nigerian oil and gas industry is
plagued with many impending problems. Clifford and Edwards (1998) are of
the opinion that environmental crimes result in environmental harm but not
all environmental harm result in environmental crime. Criminal syndicates tap
into pipelines to syphon crude oil for sale on the black market. The environ-
mental impact of this is staggering: spills result in the contamination of water
bodies, destruction of mangroves, and loss of biodiversity. There are several
laws, both old and new, on environmental and petroleum-related regulation
in Nigeria as noted by Brown and Okogbule(2020) some of which include
Oil Pipelines Act, Mineral Oils (Safety) Regulations (1963), Oil in Navigable
Waters Act, Petroleum Act, Associated Gas Re-injection Act, the National En-
vironmental Standards and Regulations Enforcement Agency (NESREA) Act,
the National Oil Spill Detection Response Agency (NOSDRA) Act,the Natio-
nal Policy on Environment 1989, Environmental Impact Assessment (EIA) Act
and the Department of Petroleum Resources (DPR) - initiated Environmental
Guidelines and Standard for the Petroleum Industry in Nigeria (EGASPIN)
(2002). EGASPIN was revised first in 2016 and then 2018, which is the cur-
rent version as stated by Ite (2013).

Oil Theft or Oil Bunkering

Oil theft as defined by Ayannioh (2013) is the process through which crude oil
or refined petroleum products are illegally syphoned from pipelines and sold
to interested dealers or buyers waiting on the high sea or other unscrupulous
individuals. Asuni (2009) maintains that oil theft is an act of stealing crude oil
from the pipelines or flow stations, as well as extra crude oil added to legiti-
mate cargoes that are not accounted for. The reasons behind this crime are
multifaceted, including widespread poverty, corruption, lack of government



accountability, and the allure of quick financial gains. Some other reasons
are unemployment rate among youth in the region, criminal impunity in the
country, neglect of the region by government and multinational companies,
quest in sharing and taking part in national cake, weak prosecution process,
youth restiveness and collaboration between the security agents and the
bunkers as asserted by Assi, Amah and Edeke(2016).

Local communities, often marginalized and deprived of the benefits of oil we-
alth, may see involvement in oil theft as a means of survival. Consequently,
for many years, residents of some Nigerian cities, particularly port harcourt
have been battling severe soot pollution linked to the activities of illegal oll
refineries. This situation has reduced the air quality, with soot covering ro-
ads, farmlands, and water bodies, infiltrating homes and offices, and causing
severe health implications for residents. Indices of oil theft, pipeline vanda-
lism account for the massive crude oil spillages and pollution in the region,
destroying host communities farm lands, vegetation, destroying the people’s
means of livelihood and polluting the rivers because their main occupation in
the region is farming and fishing. These communities suffer the challenges
of the poor means of livelihood arising from the environmental pollution, and
both the government and the multinational oil companies waste resources in
an attempt to clean up the environment. Assi, Amah and Edeke(2016).

Furthermore, the Niger Delta’s predicament is compounded by government
corruption, a lack of enforcement of environmental laws, and economic ine-
quality. The United Nations Global Programme against Corruption (GPAC)
defines corruption as “abuse of power for private gain”. Transparency In-
ternational gives the definition of the term as “the abuse of entrusted power
for private gain” ; it can also be defined as a perversion or change from the
generally accepted rules or laws for selfish gain. Oil companies and the Ni-
gerian state often fail to address the root causes of oil theft, leaving the local
population to endure environmental degradation and social instability.

Green Criminology

Environmental crime theory draws from multiple disciplines, including cri-
minology, environmental science, sociology, and political science. Several
theoretical approaches explain the causes and consequences of environ-
mental crimes, but for this work, a key perspective called Green Criminology
will be used. Some scholars have expanded on green criminology by stating
that environmental crimes are not merely a violation of laws but a broader
violation of moral and ethical codes that protect the natural world. The Niger
Delta’s experience with oil theft fits this model perfectly, as it highlights how
both the state and private corporations (oil companies) neglect their moral
duty to protect the environment.

This approach focuses on the impact of the harms and crimes that are com-
mitted against the environment and its species, Ugwudike(2015). South
(2014) defines green criminology as the study of crime, harm and injustice
related to the environment and to species other than humans. Over the past
few decades, awareness of the financial and human costs of environmental
damage has increased and registered with some others who are not envi-
ronmentally green as opined by South (2014). Green criminology challenges
traditional criminological theories, arguing that environmental crimes are not
just violations of environmental regulations but crimes against the planet and
its inhabitants. According to green criminology, environmental crimes are
often perpetuated by powerful corporations and governments, which exploit
legal loopholes, corruption, and weak enforcement to further their interests.
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Statement of Argument

This research asserts that oil theft is the biggest environmental crime in Nige-
ria, with its devastating ecological consequences, socio-economic impacts,
and entrenched political dynamics. While there are various forms of environ-
mental crime in Nigeria—such as illegal logging, artisanal mining, and hazar-
dous waste dumping—oil theft, particularly in the Niger Delta, stands out as
the most significant. This is based on the scale of damage oil theft causes,
its entanglement with corruption and weak governance, and its long-term im-
plications for both the environment, local and global communities. The reper-
cussions of oil theft extend beyond environmental degradation. They contri-
bute to ongoing conflicts in the region, social unrest, and economic instability.
Therefore, addressing oil theft is crucial not just for environmental protection,
but for the overall well-being and development of Nigeria, the giant of Africa.
Addressing this menace requires a multi-faceted strategy. While security me-
asures to protect oil facilities and pipelines are necessary, these must be
complemented by structural reforms aimed at reducing poverty, empowering
local communities, and improving governance. Without addressing the root
causes of oil theft, Nigeria’s efforts to curb environmental crimes will remain
insufficient.

Causes of QOil Theft

A major perspective is that oil theft in Nigeria is driven by poverty and lack
of economic opportunities in the Niger Delta region. In this context, illegal
oil extraction is seen as a survival mechanism for many local communities.
Ikelegbe (2005) and Obi (2010) note that oil bunkering is a key activity of mili-
tant youths in the Niger Delta, who launch attacks against the government of
Nigeria and Multinational Corporations (MNCs) in their fight for resource con-
trol. According to Ezirim (2011), Niger Delta militant youths are now known for
economic and financial criminal activities including pipeline vandalization, pi-
racy, oil bunkering, small arms proliferation, hostage- taking and kidnapping.
Omoyibo (2013) argues that poverty is a general condition of deprivation of
needs, social inferiority, isolation, physical weakness, vulnerability, powerles-
snhess and economic inequality in the state, and these are prevalent in the Ni-
ger Delta region. Also, Wilson (2014) opines that unemployed youths among
whom are the disengaged staff of the oil multinationals with technical knowle-
dge on how to manipulate the oil facilities, resort to pipeline vandalisation and
oil theft as a means of engaging themselves economically and providing me-
ans of livelihood. This heightens the oil theft activities in the region. With few
alternatives for livelihood, residents turn to illicit oil bunkering, a lucrative
yet destructive activity. This perspective emphasizes the need for economic
empowerment programs to alleviate poverty and reduce the dependency
on illegal activities. Another important perspective is the role of corruption in
enabling environmental crimes. Some Nigerian political elites and corrupt offi-
cials, from local to national levels, facilitate oil theft by looking the other way or
directly benefiting from it. The relationship between local criminal syndicates
and government officials creates a permissive environment for environmental
crimes to thrive.

Impact of Oil Theft

According to Wilson (2014), some people benefit from the activities and pro-
ceeds of the oil theft in the region, including the actors and non - actors, but
many others (including individuals and the state) suffer losses from the oll
theft. Both the actors and non-actors losetheir lives and properties worth bil-
lions of naira to oil theft activities, either during a gun battle between the host
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community youths, militants and state security agents while syphoning the
crude oil from the oil pipelines and well heads, or in a fire disaster during the
local refinery work by the local oil criminals.

Environmental Degradation

From an environmental perspective, oil theft leads to severe ecological de-
gradation. Spilled oil poisons water sources, destroys soil fertility, and di-
srupts the livelihoods of local communities. According to Ogbuagu (2016), it
has been reported that petroleum refining contributes solid, liquid, and ga-
seous wastes to the environment. Some of these wastes could contain toxic
components such as the Polynuclear Aromatic Hydrocarbons (PAHSs), which
have been reported to be the real contaminants of oil and most abundant of
the main hydrocarbons found in the crude oil mixture.

Oil pollution in the Niger Delta has caused the destruction of mangrove fo-
rests, biodiversity loss, and the contamination of fishing grounds. The health
impacts on local populations are equally dire, with an increase in respiratory
problems, skin diseases, and cancer. These environmental and health ef-
fects disproportionately affect the poorest members of society, exacerbating
the social inequality already present in the region. Nriagu et al (2016) con-
ducted a survey with 600 participants to ascertain pathological and psycholo-
gical impacts of oil pollution on residents of local government areas in Akwa
Ibom state.

According to this survey, most participants lived in areas with visible oil pol-
lution and near gas flaring facilities. They also regularly suffered direct expo-
sure to oil in their environment.

High levels of emotional distress was a part of their lives and risk perception
in the study area was mediated, to a large extent, by dreaded hazards (cata-
strophic fears of pipeline explosions and oil spill fire), visual cues (gas flares
and smoke stacks) and chemosensory cues (off-flavor in drinking water). The
exposure metrics were found to be significant predictors of the health effects
and influencing factors (emotional reactions). Nriagu et al (2016) opine that
there is a need for some intervention to ameliorate the psychological distress
associated with living under such environmental adversity. Oil theft not only
contributes to a “toxic legacy,” poisoning the land and water, further perpe-
tuating the cycle of environmental degradation and poverty, it is also a health
hazard.

Other Implications of Oil Theft

On the global level, environmental crimes in Nigeria contribute to a reduction
in government revenue, regional insecurity as well as climate change throu-
gh the release of harmful greenhouse gases and the destruction of vital car-
bon sinks like forests and mangroves. Soremi (2019) highlights the inter-
connection of Nigeria's economy and oil, noting that the country is heavily
dependent on sale of crude oil, such that 80% of federal government’s re-
venue, 95% of export receipts and 90% of foreign exchange earnings come
from oil exports. Also, based on the system of fiscal federalism operational
in the country, the federal government distributes the returns from oil exports
to the other layers of government i.e. the state and local governments, and
these allocations account for 82% of the funds available to them. According
to Irina (2016), at the national level, oil theft has made Nigeria to lose nothing
less than an estimated 400,000 barrels of crude everyday which has cost the
country an estimate of about $1.5 billion (US dollars) or N12.7 billion every
month. A recent report by Thisday Newspaper (2024) shows that in the first
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five months of 2024, Nigeria may have lost as much as $3.57 billion to oil theft
and pipeline vandalism.

Rita-lghoanugo (2021) notes that the role of oil spillage from oil theft has
drawn little attention over the years. This is because the evidence of oil spill
impact on climate change may not widely be visible or directly evident. Never-
theless, oil spill contribution to climate change can occur via anthropogenic
activities or chemical processes. Environmentalists warn that governments
need to find a sustainable way of handling looted oil rather than outright bur-
ning, due to the grave risks that burning oil boats together with the oil contents
pose to the environment and human health, as reported by Babatunde(2023).

Conclusion

Environmental crimes in Nigeria, particularly oil theft, are deeply intertwined
with economic, social, and political factors. Addressing it requires a multi-fa-
ceted approach that combines stricter enforcement of environmental regu-
lations, community engagement, and initiatives aimed at poverty alleviation.
Raising public awareness and fostering community engagement can also
empower individuals to advocate for change and hold perpetrators accoun-
table. Without addressing the root causes of poverty and unemployment in
the Niger Delta, efforts to reduce oil theft will remain ineffective. Dealing with
oil theft in Nigeria also requires an enhanced security around pipelines and oil
facilities. This can involve the deployment of advanced surveillance techno-
logy, increased patrolling, and collaboration with local communities to identify
suspicious activities.

Empowering local communities is very crucial. Development programmes
that provide alternative livelihoods can reduce dependence on oil theft. Initia-
tives could include vocational training, support for small businesses, and in-
vestments in agriculture and other sustainable industries. When communities
see tangible benefits from legal economic activities, the incentive to engage
in illegal activities diminishes.

Reforming laws and policies related to the oil sector can enhance regulation
and enforcement. Establishing stricter penalties for oil theft and related cri-
mes will more often than not, serve as a deterrent. By addressing the root
causes and implementing a multi-faceted strategy, Nigeria can make signifi-
cant progress in combating oil theft, protecting its environment, and promo-
ting sustainable development.
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Country
Kenya

A "V A

Sector of Economy Impacted
by Climate Change
(Case of Kenya — Africa)

Abstract:

Climate change has disrupted the socio-economic development in Kenya,
manifested through the concurrent flooding, drought seasons, and the erratic
rainfall patterns and temperature variation, (Mwambire, T., Joseph, E. 2020).
These effects have significantly affected the country’s key economic pillars
such as agriculture, water, energy, tourism, and wildlife sectors. Others are
housing, health, transport, business, mining and industrial sectors which are
mainly climate-sensitive. Prolonged droughts, frost, hailstorms, extreme flo-
oding, receding lakes level, and drying of rivers are common extreme wea-
ther events impacting livelihoods. Kenya like many other African nations is
vulnerable to consequences of climate change, both direct and indirectly with
heightened susceptibility to droughts and floods.

The severities of the effects are due to the Kenya’s overreliance on rain-fed
agriculture exposing the country to food and nutrition insecurity. The Institute
of Economic Affairs (IEA) estimates that the Kenyan economy is set to lose
about 8.0% of Gross Domestic Product (GDP) every five years due to the im-
pacts of droughts and about 5.5% of GDP every seven years due to the im-
pacts and floods and it is expected to have an adverse impact in the coming
years if no action is taken to mitigate and adapt to future climate change
events. . The agricultural sector which is disproportionately susceptible to the
climatic hazards, accounts for approx 34% of Kenya's GDP (KNBS, 2019),
65% of exports and over 60% of employment in rural areas (KNBS, 2016),
implying shocks to the sector can have severe impacts on the households
and the overall economy.
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The 3 aims of this study were to:

=

Examine the socioeconomic impacts of climate change in Kenya,

2. ldentify key challenges facing climate change mitigation and adaptation
in the country and...

3. Analyses how climate change has hindered major socio-economic deve-

lopment at the grassroots level.

The theoretical analysis of the study is based on the assumption that coun-
tries, individuals and even organizations will act for the greater good of society
by protecting the ecosystem. This is aimed at supporting the government’s
efforts to educate the public on the importance of protecting the environment
and implementing effective environmental policies. The qualitative results re-
vealed that almost all sectors of Kenya’'s socio-economic development are
significantly influenced by climatic conditions, threatening the growth and de-
velopment of the nation.

Anthropogenic activities like destruction of water catchment areas, poor
farming patterns, deforestation and emission of Greenhouse Gases (GHG)
through combustion of fossil fuel are the key contributors to climate change
menace. The key findings show that Kenya’s socio- economic development
is greatly affected by changes in climatic conditions, as demonstrated by its
heavy reliance on rain-fed farming, which serves as the primary driver of the
country’s economy. Additionally, the findings revealed that there is minimal or
no public knowledge about climate change adaptation, hence the persistent
environmental degradation behaviors. This is primarily due to the govern-
ment’s passive approach to climate change mitigation and adaptation, as well
as the absence of a proactive institution to spearhead these efforts.

Organizations and environment stakeholders, both locally, regionally and glo-
bally, should actively engage in promoting climate change adaptation and
mitigation.integrates social, economic, and political dimensions to capture the
full spectrum of climate impacts on Zambian communities. Third, it empha-
sizes the importance of investing in journalist training programs focused on
climate issues to build capacity and foster motivation among media profes-
sionals.

Finally, the study highlights the necessity of embedding climate change to-
pics within journalism education curricula, equipping future journalists with
the skills and knowledge required for impactful reporting on environmental
challenges.

Through these recommendations, the article underscores the pivotal role that
Zambian media could play in elevating climate discourse, promoting informed
public dialogue, and galvanizing collective action toward climate resilience.
By enhancing climate change reporting, media outlets have the potential to
drive societal engagement and inspire proactive measures to mitigate and
adapt to climate impacts, ultimately contributing to a more sustainable
and resilient Zambia.
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Introduction

With predicted increase in climate change, the frequency and severity of
droughts and floods are projected to rise significantly (Shiferaw, et al., 2014).
These dynamics require building effective coping mechanisms by govern-
ment and private sector to mitigate potential losses that stifle developmental
outcomes. In the recent years, Kenya has experienced increased frequency
of extreme weather events ranging from prolonged droughts (La Nina) and
intense rainfall (El Nifio), frequent and devastating floods especially in the
low lying lakeside and coastal regions.

According to the Kenya National Disaster Operations Centre (NDOC) an esti-
mated 315 people were killed, 188 injured, and 38 reported missing, while
more than 293,200 people (58,641 families) have been displaced and nearly
306,520 (61,304 families) were affected by heavy rains and floods betwe-
en March 1 and June 18, 2024. Subsequently, Kenya Red Cross Society
(KRCS) reports that at least 9,973 livestock died, 41,562 acres of cropland
destroyed due to the catastrophic floods as at June 2024. Meanwhile, the
National Drought Management Authority (NDMA) through the Long Rains
Season Assessment Report, 2023 showed that approximately

2.6 million livestock estimated to be worth USD1.7 million (KSh226 billion)
died due to prolonged drought experienced in the Arid and Semi-Arid Lands
(ASALSs) counties of Kenya by December 2022. These climatic risks are esti-
mated to have cost at least 14% of Kenya’s GDP each year significantly
affecting sustainable development.

Further, major drought witnessed in 1998-2000, 2004/05, 2009, 2011 and
2020 and devastating floods that occurred in 1997/98, 2006, 2010 and
2023/24 impacted negatively on the socio- economy developments in Kenya.
The Stockholm Environment Institute report (2009) on ‘The economic costs
of climate change in Kenya’ revealed that the economic costs brought about
by drought in the period of 1998-2000 cost the country an estimated $2.8
billion due to losses of crops, livestock, forest fire, damage to fisheries, re-
duced hydro-power generation, reduced industrial supply and reduced water
supply, affecting key sectors. Subsequent drought events witnessed in 2004,
2005 and the recent 2009 affected millions of people leading to restrictions
on water and energy. The 1997/98 floods affected almost 1 million people
and had an estimated total economic costs of $0.8 to $1.2 billion arising
from damage to infrastructure such as roads, buildings and communication
apparatus, effects on public health like water borne diseases and fatalities
and loss of crops.

The National Climate Change Response Strategy, 2010, recognized the im-
pact of climate-driven changes on Kenya's socio-economic development.
The National Climate Change Action Plan (NCCAP) 11l 2023-2027 outlines
priority actions that Kenya will embark on to address climate change in the
medium-term setting out both adaptation and mitigation contribution inten-
ded to abate greenhouse gas emissions by 32% by 2030 reducing vulnera-
bility to climate change and therefore improving the country’s ability to take
advantage of opportunities that climate change offers (Kramer, et al. 2023).

The socio-economic development, guided by Kenya Vision 2030, aims to
transform the country into an industrializing, middle-income nation that provi-
des a high quality of life to all its citizens in a clean and secure environment
by 2030. This can only be achieved if the action addresses sustainable so-
cio-economic development with a strong emphasis on climate change.
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Kenya is dependent on rain fed agriculture and as such a shift in the normal
distribution of the weather patterns implies a major cost implication which
has a tremendous effect on the socio- economic development of the country.
The country can overcome the challenges of weather related hindrance by
adapting to both rain fed and irrigation agriculture. Government and non state
organizations are championing initiatives on climate smart agriculture, soil
and water conservation, rain water harvesting, and use of drought resistant
crops to adapt to the posed challenges.

The national government launched the landscape restoration initiative targe-
ting to grow at least 15 billion trees by 2032 in an effort to reducing greenhou-
se emissions, stopping and reversing deforestation and, restoring 5.1 million
hectares of deforested and degraded landscapes across the country.

Kenyan farmers have noticed a change in temperature and rainfall patterns
and in response to the observed changes, many farmers have adapted in
various ways to cope with the effects of climate change. Some farmers are
changing their crop sowing dates to evade expected high temperatures, while
others started planting heat-tolerant varieties.

Regarding decreased rainfall, farmers recognized the use of high-water-effi-
cient varieties and/or early maturing varieties as effective ways to cope with
rainfall shortage. Others use underground or drainage water for irrigation and
improved drainage as alternative methods for coping with changes in rainfall
pattern.

Kenyans are banking on these adaptation and mitigation efforts to ensure the
country improves on its socio-economic activities to ensure it produces to its
capacity thereby adding to the food basket of the country across the year.

Global, Regional and National Policy Framework

The United Nations framework Convention on Climate Change (UNFCCC)
lays the foundation for multilateral initiatives on curbing climate change. The
UNFCCC key objectives are to stabilize GHG emissions and promoting su-
stainable development. The 4th Assessment Intergovernmental Panel on Cli-
mate Change (IPCC) report clearly highlights that the mixed effects of climate
change is continental and the most affected countries are the developing
nations, with Africa bearing the greatest risk because their economies rely
more on climate sensitive activities.

Rapid population growth in Africa has exacerbated pressure on land leading
to the depletion and constant extinction of tropical forests and rangelands.
These effects have exposed Africa to loss of biodiversity, rapid deterioration
in land cover and depletion of water catchment sources, impacting negatively
on the socioeconomic developments of African countries including Kenya.

At the regional level the African Union Agenda 2063 calls for member coun-
tries to prioritize climate change adaptation and mitigation measures by le-
veraging technology, skills development, and to mobilize domestic resources
to transform Africa into a resilient, robust economy capable of withstanding
climate-induced hazards.

Kenya's modalities to curb climate change impacts

The Constitution of Kenya 2010, assigns the function of climate and disaster
management policy development to both the national and county governmen-



ts. This way, the national government has a mandate of developing policies
on ASALs regarding socio-economic development, special programmes and
food relief management. It also establishes policies and guidelines that pro-
tect and manage environment and natural resources to foster socio-econo-
mic development.

The Kenya Vision 2030 provides the strategic direction in terms of develop-
ment goals and policy priorities. It aims at reducing the impacts of disasters
including losses resulting from droughts and floods. The Vision’s priority fla-
gship projects include development of national integrated drought early war-
ning systems and integrated knowledge management system.

The National Drought Management Authority (NDMA) has implemented the
Ending Drought Emergencies Common Programme Framework in 23 ASAL
counties. The National Disaster Risk Management Policy aims to provide the
framework for addressing a wide-range of disasters including those resulting
from droughts and floods. Its objectives include strengthening institutional
capacity for disaster risk management; reduced disaster risks vulnerabilities
at county and national levels; mainstreaming of disaster risk management
into policies across all sectors; enhanced resilience at national and county
levels to the impacts of disaster risk and climate change; and enhanced coor-
dination in disaster preparedness, prevention, response and recovery. Other
national policies and legal framework include the Kenya National Adaption
Plan 2015-2030 and the National Climate Change Action Plan 2018-2022.
The National Climate Change Action Plan aims to enhance adaptation to cli-
mate change and reduce greenhouse gas emissions at national and county
levels. It calls for a holistic climate change adaptation across all sectors of
the economy in planning, budgeting and implementation. Other provisions
of the Climate Change Act 2016 include the establishment of the Climate
Change Fund for financing priority climate change actions and interventions;
and establishment of the National Climate Change. Other institutions include
the Kenya Meteorological Department mandated to provide access to mete-
orological information and services through collection and dissemination of
meteorological information; and coordination of research in meteorology and
climatology. Also, the Kenya Meat Commission facilitates livestock off take
to minimize losses emanating from disasters particularly drought in ASAL
areas.

Sectors Impacted by Climate Change in Kenya

Kenya has witnessed its share of climate-related hazards In recent years, si-
gnificantly impacting on the socioeconomic activities. These climate-related
impacts have ranged from prolonged droughts, frost in some of the producti-
ve agricultural hub, hailstorms, extreme flooding, receding lakes level im-
pacting on the fishing industries, drying of rivers and other wetlands, leading
to large socioeconomic losses impacting directly on the food security.

These extreme climate events have led to displacement of communities, re-
sulting in conflict over natural resources, competition of scarce resources
which has led to humanwildlife conflicts.

Rainfall is viable, having an annual cycle with two wet seasons; the long rains
(Marchmay) contributing 70% of the annual rainfall and the short rains (Oc-
toberDecember). The Western highlands and the coastal areas also receive
rainfall during September —June. These complex patterns of climate variabi-
lity brought about by factors such as El Nino and La Nina have huge effects
on the country’s key sectors including; agriculture, tourism, infrastructure,
forestry, energy, health and water.
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Agriculture sector

The agricultural sector (CBK, 2023) is the pillar of the Kenyan economy con-
tributing directly 24% of the GDP with a total value of KSH342 billion, and
another 27% indirectly valued at KSH385 billion, having 65% exports earnin-
gs. The sector accounts for 65% of informal employment in rural areas, and
accounts for 80% of livelihoods and food security of the population. Kenya’s
main cash crop is maize, with other crops like cassava, sweet potatoes, mil-
let, rice, wheat, sorghum, vegetables, and bananas also being grown in many
parts of the country.

Kenya depends on the 16% high and medium agricultural potential land
mass, with the remaining 84% being ASALs predominantly used for ranching,
agro-pastoralism and game parks. Due to this, Kenya has laid down Agricul-
tural Sector Development Strategy (ASDS) in its Vision 2030 covering the
period from 2009-2020, aiming at positioning the sector in the lead to deliver
a 7% annual growth rate that will boost the rest of the economy into two digits
(10%) as envisioned under the economic pillar of Vision 2030. Despite these
efforts, Kenya still grapples with food security challenges, brought about by
over dependence on rain-fed agriculture for food production. The agriculture
sector is very sensitive to climate change, therefore agriculture systems in
Kenya need to adapt to the ever-changing climatic changes to ensure provi-
sion of adequate food for a growing population, while increasing export crop
production to generate foreign earnings hence boosting the economy.

Agriculture in Kenya is a large sector and a growing GHG emitter, responsible
for about 30% of Kenya’s emissions. The IPCC has concluded that poorest
countries would be hardest hit with effects of climate change on the agricultu-
ral sector, brought about by decreased water availability and increased GHG
mainly attributed with lower adaptive capabilities. The changing rainfall pat-
terns have affected the planting system hence affecting farmers who mainly
depend on rain- fed agriculture. In some regions such as the Coastal parts
of Kenya, the changing pattern of rainfall has affected the bi-annual planting
system hence having implications on the countries food security. Climate-re-
lated impacts such as rising temperatures have led to increased evapotran-
spiration, resulting in reduced soil moisture hence affecting the soil moisture
content.Rising temperatures have also led to greater destruction of crops and
fruits trees by pests which

thrive best in hot temperatures thus reducing quality and reliability of agricul-
tural yields. Kenya over the years has experienced socio-economic impacts
of climate change brought about by environmental degradation due to urbani-
zation, over-population, and adoption of modern technologies, dumping and
deforestation which has impacted on the agriculture sector leading to food
insecurity. Over ten million Kenyans suffer from chronic food insecurity and
poor nutrition, and between two to four million people require emergency food
assistance at any given time (Emongor, R.A. 2023).

Conclusions

Climate-induced hazards such as droughts and floods impose significant im-
pacts on socio- economic development. These in turn have negative conse-
guences such as poor health outcomes and poverty. Addressing the impacts
of climate-induced shocks require a high level political goodwill and support
to effectively eliminate the risks associated with climate change. For Kenya,
adaptation to climate change remains the top priority to reduce vulnerabili-
ty and enhance resilience of the socio-economic developments especially
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for the vulnerable communities and groups within the country. The country
should enhance mitigation actions that will deliver sustainable socio-econo-
mic development tailored at enhancing a national socio- economic deve-
lopment as set out in the Vision 2030 and still instill the virtue of low GHG
emission in an aim of enhancing climate smart strategies by promoting use
of clean energy technology for improved and sustainable livelihoods. Climate
change stakeholders too should be encouraged to mainstream climate proo-
fing and climate change responsive activities in their daily routine activities to
enhance climate change awareness and preparedness in the face of future
climate related catastrophe.

Therefore for climate change to be addressed effectively, a collected effort
from the government, climate change stakeholders, public and private sec-
tors stakeholders and the general public should be harmonized to enhance
climate change mitigation and adaptation.
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Artificial Intelligence as a Threat to Climate Change
or a Tool for Communicating the Truth:
Media Literacy as the Key or the Lock

Abstract: Keywords:

The relation between climate communication and the use of artificial intelli-
gence has raised the serious debate on how Al can be used as a solution
rather than a threat globally. This paper analyzed the dual role of an artificial
intelligence in communication. The true and accurate stories and, on the
other hand, how it is used to increase a rate of misinformation. When Al-ge-
nerated information can accelerate the dissemination of climate-related fake
news, misleading narratives, and denialist propaganda, they strongly negati-
vely affect public understanding and climate action.

Climate change, Artificial Inteligent,
mis-information, Threat, Accuracy,
Truth, Communication, Media

On the other hand, Al provides an opportunities to climate communicators,
including journalists and media professionals, in enhancing reporting throu-
gh data analytics to reach audiences more effectively with scientifically ac-
curate information.

This article argues that robust media literacy is to be one of the critical skills
in enabling people and societies in discriminating fact from misinformation.
It argues that fostering media literacy would be important in leveraging Al for
positive action on climate while mitigating its risks.
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Introduction

The deepest roots of climate change begin with the second industrial revolu-
tion and the widespread adoption of fossil fuel-based machinery. As the world
enters the fourth industrial revolution, the adoption of advanced technologies
such as artificial intelligence (Al) introduces complex challenges and opportu-
nities for the nowinevitable and as-yet-undetermined issues of climate chan-
ge (Rutenberg et al., 2021).

Technologies associated with the fourth industrial revolution (4IR) include
blockchain,the Internet of things (loT), artificial intelligence, cloud computing,
guantum computing, advanced wireless communications, and 3D printing,
among others, but Al hasprobably been postulated for longer than any other
4IR technology, but has remained impractical until the recent decade (Bedu-
schi, 2021). Effective communication of climate change is hampered by the
complexity of scientific data, public misinformation, and psychological distan-
ce from the issue. Al can enhance communication by personalizing messa-
ges, combating misinformation, and visualizing data in engaging ways. For
instance, Al-driven data visualization tools can make complex climate models
more understandable to the public, while Al algorithms can identify and coun-
teract false information online (Rutenberg et al., 2021).

Combination of scientific complexity, misinformation, and psychological bar-
riers are mainly the problems that hinder effectiveness of communication of
climate change, whereby climate change involves intricate scientific data that
can be challenging for the general public to understand. This complexity is
often exacerbated by misinformation and politicization, which can lead to pu-
blic confusion and scepticisms. Moreover, cognitive biases and psychological
distance, where people perceive climate change as a distant, non-immediate
threat, hinder effective communication (Stankovic et al., 2022).

Effectiveness of the countries of the European Union in using the latest te-
chnologies is associated with the need to implement national and Pan-Euro-
pean climate strategies (Cowls et al., 2023). The use of Artificial Intelligence
(Al for climate change communication in the European Union is increasingly
gaining traction, reflecting a significant trend towards leveraging advanced
technologies to enhance public awareness and engagement (Makhonko et
al., 2021). Al-driven tools are being employed to analyse vast amounts of
environmental data, predict climate patterns, and tailor communication stra-
tegies to diverse audiences, thereby making climate information more acces-
sible and actionable (Makhonko et al., 2021). Countries like Germany, Italy,
France, and the Netherlands are at the forefront, integrating Al into public
policy frameworks and educational initiatives to foster a more informed and
proactive citizenry. This trend aligns with the EU’s broader agenda of digital
transformation and sustainable development, emphasizing the role of Al in
addressing complex global challenges (Kaack et al., 2022). For instance,
projects funded under the EU’s Horizon 2020 program exemplify the com-
mitment to utilizing Al for environmental sustainability and climate resilience
(Cowls et al., 2023).

Some countries in Africa are serious in adoption of AIF for climate predictions
(Rutenberg et al., 2021). For example, Ethiopia launched its first observatory
satellite into space in 2019. The 70-kg remote sensing satellite is to be used
for agricultural, climate, mining and environmental observations, allowing the
Horn of Africa to collect data and improve its ability to plan for changing we-
ather patterns (Rutenberg et al., 2021). In nations like Kenya, Nigeria, and
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South Africa, Al-powered tools and platforms are being developed to dis-
seminate climate-related information, predict weather patterns, and engage
communities in climate action (Gwagwa et al., 2021). For instance, Al appli-
cations are being used to analyse large datasets from satellite imagery and
social media to track climate trends and inform policy decisions (Gwagwa
et al., 2021). These technological advancements facilitate more accurate
and timely communication, empowering local communities to better prepare
for and respond to climate-related events (Leal Filho et al., 2022).

Al tools can be defined as a threat to Climate Communication if it cant be
used in a good way. The uses of Al-generated content by the Journalists and
Media houses is increasing daily, but how to use those Al tools to communi-
cate complex topics like Climate change is still a big challenge facing Climate
Communications. But how are looking Climate in the threat perspective?

1. Catalyst to Climate Misinformation

Mostly Al tools, for example on social media, always prioritize those contents
that have more engagement. This means it can create a higher chance to
amplify the distribution of misinformation to the public. As we all understand,
the speed of social media is higher than even traditional media today; the
chance to reach millions of people globally is big, and the effects as well will
be higher. The end result of this is the confusion to the public and affecting
urgent action toward climate adaptation and mitigations. (Lewandowsky,
Ecker, & Cook, 2017).

2. Deepfake Technology

Modern Al technology in creating high-quality videos and images by using te-
chnology like Deepfake can be used to mislead people. A disinformation risk
is higher than accuracy in the application of this Al tool, which also hinders
and distorts the accuracy of the climate-related information. Most of the time,
disinformation spreads faster than true information. The spread of this kind
of false information undermines the

movements against climate effects and climate actions. (Chesney & Citron,
2019).

3. Human interest based Information

Al algorithms creates content depending on the interest of the users. A clima-
te knowledge on adapatation and mitigation process is dynamic thing which
always can change. Using Al to get Climate information can lead to access
the same kind of information depends on the users experience, which may
lead create a domant minded people on Climate actions. (Flaxman, Goel, &
Rao, 2016).

4. Manipulation of information by Corporate Interest

Companies like those producing and Saling Oil they are in a high chance to
use Al to manipulate Climate information for their bussiness interest. Mani-
pulated data can be used to influence public, government, policy makers and
climate activist to make wrong decisions or delay the action against effect
of climate change. This also affect much climate communication process.
(Oreskes & Conway, 2010).

5. Untrusted Climate report

Al can be used to produce information those are against scientific reports.
These kind of information can erode the trust to climate science reports whi-
ch will make more harder for climate communicators to adress urgent issues
related to climate change.
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Suprisingly, Al generated data has more information relation to the targeted
audience that most of scientific datas. Al users they are at risk of getting and
distributing wrong Al generated Climate information. (Wardle & Derakhshan,
2017).

Its understandable that, Climate as a global challenge needs to be com-
municated with full trust and higher avoidance of misinformation, which can
undermine the effort to tackle the climate change problem. There is a fear
among Climate stakeholders including scientist, researchers, Organisations
and Policy makers on the growth of Al technology which may somehow affect
the Climate communication and awareness efforts. Despite the fact that there
higher chance for the Al to be used to dis and misinform the public about Cli-
mate related issues, but still there is hope on Al. Journalist and Climate Com-
municators they can use Al to promote the best and most trusted methods of
climate adaptation and mitigation. To the global audience. And this is another
pespective of Artificial Inteligent on Climate Communication;

Al as a tool to communicate truth and Accurate Information

We can ask ourselves, how can we leverage the use of artificial intelligence to
communicate trusted climate informations? Here is where the debate is. But
lets look first on the positive side of Artificial Intellingent in Climate communi-
cation globally, this includes the uses of the modern

and transformative methods in climate communication.

1. Al can be used to analyze several data points quickly without using
many resources Analysis of data can simplify ways of telling climate sto-
ries since not every climate communicator has the capacity to make a
good and accurate climate data analysis.

2. Al can be used in the weather prediction Before the introduction of Al
was not possible for a Journalist to do a weather prediction assignment,
this was a task given to only personnel with a geological knowledge and
experience. But in an Al era the only required skills here is to understand
the best way of using Al in getting correct and accurate weather predi-
ctions information.

3. Artificial intelligence systems, like algorithms that manage social media
platforms, and even Al-created content changed the understanding of how
people receive climate information

By providing an analysis of climate data, artificial intelligence can be used
to tell the stories that can be easily understandable to the public. Nowadays
we can experience most of the data generated by Al being used not only by
media personnel but also by scientists and academicians. For example, Al
can be used to create an attractive visual presentation on climate informa-
tion, which can be used to simplify understanding for journalists, experts, and
non-experts in telling different climate scenarios.

4. Also, Al can be used to channel specific messages to decision-makers
in government and the private sector by tailoring their level of understan-
ding to the better climate knowledge Despite the fact that Al plays a big
role in climate communication, there is still a big risk in using Al to commu-
nicate climate information. Al is used to spread misinformation and disin-
formation. This is false information shared with to the public intentionally
or unintentionally, result to misleading the public about climate issues.



Without media literacy, people are more easily tricked by those who deny
climate change and use Al to spread false information. In this situation, Al
is used to spread confusion instead of helping people understand the truth.
This not only slows down important actions needed for climate change but
also makes it harder for people to agree on what to do about it.

Though surprisingly, Al can be used as well to improve media literacy. For
example, Al tools can be used to produce some scenarios for media per-
sonnel for them to understand a really practical and different experience in
identifying dis- and misinformation. By saying this, media and Al, if they are
used well together, can provide a good solution to tackle climate misinforma-
tion and dis-information.

Its very clear that a growth of Al technology is very dynamic and its very hard
sometimes to understand how to deal with it in tackling Climate communi-
cation in five years to come. There is a gape especially to decision makers,
most of them they are not very aware on the growth of this technology, which
lead to decisions which which are not align with the speed of technology.
Also a level of public literacy is still a challenge. Climate knowledge is still
needed much, which on other hand we can say a level of trusting each and
every information is very high. But, if everyone will do his/her job well Al can
be a best technology of the current century to tackle Climate communication
issues with low cost, time effective, no high level skills required and no much
resources needed.

Conclusion

Artificial intelligence is an important tool in spreading information about cli-
mate change. It can help people understand the truth and encourage com-
munities to take action against one of the biggest challenges we face today.
But if not used carefully, it can also spread false information, slow down
climate action, and confuse people about science.

The ability to understand and analyze media is what will decide if Al helps to
communicate the truth about climate change effectively or if it keeps people
misinformed. As Al keeps improving, we must also work on teaching people
how to critically look at the information they receive. Only by creating a so-
ciety that understands media well can we make sure that Al helps us fight
climate change instead of making things harder.
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Climate Change is for sure the greatest challenge faced by humanity. Its
potentially devastating consequences pose a threat to human activities and
to human life itself. It follows that we should act immediately to contain glo-
bal warming, and to curb the emissions of greenhouse gases. To adopt the
appropriate climate policies, we have to get to know the phenomenon and
its characteristics as accurately as possible and obtain as complete a picture
as possible of its damages. Three fundamental features of climate change
have to be taken into consideration. First, while it is a global phenomenon
affecting the whole world, environmental and socio- economic impulses and
responses are radically different across regions. So, everybody is respon-
sible for it, but the consequences, the impacts differ greatly across space.
Climate change is a long-term phenomenon.

Climate change, Local Economy,
Industry, Humanity, Mediterranean

Assessing impacts on environmental and socio-economic systems requires
a long-term perspective. That is to say, the knowledge of environmental and
socio-economic dynamics, and of the feedback between the two, is still af-
fected by a large amount of uncertainty. This work focuses on the impacts of
climate change on both local economy and industry for a specific region of
the world, which is the Mediterranean region. As it is argued, a knowledge of
impacts that are region-specific is essential for the design of the appropriate
policies to cope with a changing climate, especially from the point of view of
vulnerabilities and the necessary adaptation measures.
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1. Introduction

Can climate change impacts local economy and industry in the Mediterrane-
an? The two major answers to this question are:

The global warming predicted by climate models for the 21st century is a thre-
at to most natural systems at every latitude and region. Since its implications
are characterized by strong latitudinal variations (IPCC, 2001a, 2007), regio-
nal studies are proving to be an essential tool for scientists and decision-ma-
kers. The present paper investigates climate changes and associated secto-
rial impacts in the Mediterranean at the time of 2 °C global warming. A global
mean temperature change of 2 °C is considered to be a critical level beyond
which dangerous climate change occurs. For rising temperatures beyond
2 °C, increasing risks of extreme events, distribution of climate impacts or
aggregated effects on markets are becoming a growing reason for concern
(Smith et al., 2001). In addition, strong positive carbon cycle feedbacks are
increasingly likely (Friedlingstein et al., 2003; Jones et al., 2003a,b), which
would lead to even more climate change beyond the direct effect of anthro-
pogenic emissions. While observations limit climatic analyses to local scales
(e.g. Fontaine et al.,1999; Founda et al., 2004), this deficiency was overco-
me by climate models, which provide data on awide range of temporal and
spatial scales. Regionalization of global models has been performed by three
different techniques over the last decade. Statistical downscaling has been
applied (Wilby et al., 1998), high-resolution “time-slice” atmospheric general
circulation models (Gibelin and Déqué, 2003; Giorgi and Bi, 2005) and most
recently nested regional climate models (Gao et al., 2006) have been develo-
ped. However, up to date, they have all focused on the 2071-2100 period as
can be seen in the recent EU-funded projects PRUDENCE (Christensen et
al., 2002; Raisanen et al., 2003; Giorgi et al., 2004; Deque et al., 2005) and
MICE (Hanson et al., 2007), or they focus on an indeterminate period when a
doubling of CO2 concentration occurs (Giorgi et al., 1992; Jones et al., 1997;
Déqué et al., 1998).

Efforts to overcome this temporal limitation are underway through the Euro-
pean FP6 Ensembles project (http://ensembles-eu.metoffice.com). The clo-
ser time of a 2 °C global warming deserves attention, since a general drying
has already been detected over most of the Mediterranean (IPCC, 2001b;
Giorgi, 2006; Gao and Giorgi, 2008). The region’s sensitivity to drought and
rising temperature are of prime interest for agriculture, tourism, water resour-
ces and policy makers. Summer temperatures are likely to increase by more
than 2 °C, with a corresponding increase in the frequency of occurrence of
severe heatwaves (Diffenbaugh et al., 2007). The 2003 heatwave in Europe
(Beniston, 2004; Schar et al., 2004) has dramatically illustrated the need to
provide projections of climate change for a time period earlier than 2070.
Such a study has been performed by New (2005) for the Arctic. This might
be beneficial mainly to stakeholders, policy makers and impacts people since
they require shorter timescales for

their policy planning ahead. Since the time of a 2 °C global warming is
expected between 2026 and 2060 (Section 2), at the time of the experimental
runs for this paper, only General Circulation Models (GCMs) were available
to assess the climatic characteristics in the Mediterranean during this period.
Although GCMs present a range of sensitivity to greenhouse gas and aerosol
forcing, which in turn depends on emission scenarios for future estimates,
only data from one model, the HadCM3, have been used in the present stu-
dy. As discussed in Section 2, the results are representative of the currently
available global climate models for the considered time period.
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Climatic changes are determined through comparison between control
(1961-1990) and future (2031-2060) years. Means and extremes are used
to describe future changes. Seasonal and yearly parameters are considered.
The confidence in the estimated changes for each parameter is important
and determined with the bootstrap method. 2. Method and the 2 °C global
warming

2.1. Climate model data and the 2 °C warming New (2005) carefully ad-
dresses the time of 2°C global warming predicted by GCMs. Considering 21
climate change simulations from six GCMs and four IPCC emissions forcing
scenarios, series of global mean temperature- anomalies, defined as diffe-
rence with pre-industrial value, have been calculated. The time of 2 °C global
warming found by New (2005) is between 2026 and 2060, depending on the
sensitivity of the model to greenhouse gas forcing and to future scenarios.

The various series are reproduced in Fig. 1. Model comparison studies have
shown that results from different models for the 2026—2060 period agree
with one another fairly well, while most of the divergence takes place in the
latter part of the century (2070-2100) (IPCC, 2001b). The same conclusion
is drawn from Fig. 1, particularly if the outlier series cgcm1/2 1S92aGG (sce-
nario with greenhouse gas only) is disregarded. The range of simulation
results starts to really spread after 2060. To study the 2026—-2060 period,
considering 20 simulations, or just one with an average response, to forcing
scenarios will give similar results although spatial differences may still be
present among models.

The advantage of using one model resides in the knowledge of its weak-
nesses and shortcomings, which can prove important in interpreting results.
In the present study, output from the HadCM3 model (Gordon et al., 2000;
Pope et al., 2000) driven by SRES A2 and SRES B2 scenarios are used. The
model couples an atmospheric GCM to an ocean GCM. Unlike earlier atmo-
sphere—ocean GCMs, flux adjustment (i.e., additional artificial heat and fre-
shwater fluxes at the ocean surface) is not required to produce a simulation.
The high ocean resolution of HadCM3 is a key factor in this improvement.
The atmospheric component of HadCM3 has 19 levels with a horizontal re-
solution of 2.5° of latitude by 3.75° of longitude, which produces a global grid
of 96 by 73 grid cells. This is equivalent to a surface resolution of about 417
km by 278 km at the Equator, reducing to 295 km by 278 km at 45° of latitude
(comparable to a spectral resolution of T42). Hence, the model geography
is much simpler than the real-world geography. As an example, only two grid
cells cover Greece, one land (northern Greece) and one sea (southern Gre-
ece) grid cell. When discussion is made about coastal areas in the text, refe-
rence is made to the model coast areas (transition areas between land and
sea grid boxes), which may not fully coincide with real coast areas. Panel 1
displays the land—sea mask of HadCM3 over the Mediterranean.

The oceanic component of HadCM3 has 20 levels with a horizontal resolution
of 1.25 by 1.25°. At this resolution it is possible to represent important details
in oceanic current structures. Mediterranean water is partially mixed with At-
lantic water across the Strait of Gibraltar as a simple representation of water
mass exchange, since the channel is not resolved in the model. HadCM3 has
been run for over a thousand years, showing little drift in its surface climate.
The control run is basically the GCM being run for 240 years at 1961-1990
atmospheric concentrations. Any variation in the control run should stem
from natural variability. The last 30 years of the control run, 1961-1990, are
used here as reference for comparison with future predictions. The control
run is unforced and thus common to any scenario that may apply after 1990.
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Here we considered the A2 and B2 emissions scenarios. These depend on
several drivers such as population growth, economic and technological deve-
lopment, natural resources etc (Nakicenovic et al., 2000). With a population
of 15 billion by 2100, the A2 world undergoes a greater rate of warming than
the B2 world with its medium 10.4 billion population projection and its focus
on local solutions to economic, social and environmental sustainability.

For such a fractious discipline, there has been remarkable agreement among
economists concerning the first-best climate policy. Ever since the writings
of (Nordhaus 1977), (d’Arge 1979), and (Schelling 1992), it has been widely
accepted that climate change is, on balance, a negative externality and that
greenhouse gas (GHG) emissions should be priced, preferably taxed. Althou-
gh there continues to be a vigorous debate about climate targets in the long-
term (Stern et al. 2006; Nordhaus 2013), most economists agree that a sensi-
ble climate policy starts modestly and then accelerates (Wigley, Richels, and
Edmonds 1996’ Goulder and Mathai 2000). Despite this general agreement
on the need to reduce GHG emissions, the debate among economists about
climate change has been unusually bitter, perhaps as a reflection of the wider
polarization of climate research and climate policy. In particular, estimates of
the marginal impact of climate change vary so widely that the initial carbon
price is more a matter of politics than economics.

1. Climate Change Impacts on Local Economy

Climate Change is arguably the greatest challenge faced by humanity. Its
potentially devastating consequences pose a threat to human activities and
to human life itself. It follows that we should act immediately to contain glo-
bal warming and to curb the emissions of greenhouse gases. To adopt the
appropriate climate policies, we have to get to know the phenomenon and its
characteristics as accurately as possible and obtain as complete a picture as
possible of its damages. Three fundamental features of climate change have
to be taken into consideration. First, while it is a global phenomenon affecting
the whole world, environmental and socio-economic impulses and respon-
ses are radically different across regions. So, everybody is responsible for
it, but the consequences the impacts differ greatly across space. Second,
climate change is a long-term phenomenon. Assessing impacts on environ-
mental and socio-economic systems requires a long-term perspective. Third,
the knowledge of environmental and socio-economic dynamics, and of the
feedback between the two, is still affected by a large amount of uncertainty.

To determine whether and to what extent to act, the economist’'s approach
is to determine the costs and the benefits of policies, including the cost of
inaction. This requires a careful quantification of benefits, which here cor-
respond to the avoided damages of climate change. This is only possible
by first determining the economic impacts of climate change as thoroughly
as possible. To that end three steps are needed. The starting point is the
knowledge of the alterations to the climate system that are likely to occur at
some point in a given region. As said, climate change is taking place globally,
but there can be local effects which it is vitally important to be aware of. The
second section is devoted to an illustration of this aspect, and notes that the
Mediterranean is considered a “hotspot” of climate change.

2. Climate Change Impacts on Local Industry
Aquaculture in Mediterranean Sea Production trends In 2009, the total world

seafood production reached 162 million tonnes, representing a 19% increa-
se in production over the past decade (Fig. 1). This was entirely due to the



84% increase in aquaculture production, since capture fisheries declined in
the same period by 3% (1999-2009). The technology applied has evolved
rapidly as a result of the modifications of existing farming facilities and the
development of new farming concepts, e.g. offshore submerged netcage te-
chnology. As a consequence, presently, a wide range of production activities
of marine species co-exist in different Mediterranean environments using a
variety of technologies, from extensive mollusc or fish production to highly
intensive raceways or netcage fish farming. Mediterranean aquaculture pro-
duction has increased by 77% over the past decade, especially in the bracki-
sh environment (Fig. 2), reaching about 1.3 million tonnes in 2009 (106 tons).

3. Climate Change and Mediterranean Aquaculture

Temperature Since 1970, south-western Europe has reported a temperature
rise of about 2C (Tourre et al. 2008). Yet, by the end of the 21st century, an
increase in air temperature between 2.2C and 5.1C is expected in the Medi-
terranean region (IPCC 2007, scenario A1B). This warming will have diverse
impacts on aquaculture, depending on the production system, farmed spe-
cies and country and region.

The intensive and semi-intensive inland aquaculture (see above) in northern
(EU) Mediterranean countries is dominated by trout farming. These fish spe-
cies have a very narrow optimal range of temperature and a relatively low
upper thermal limit, and consequently, warming may significantly enhance
trout mortality and affect productivity (Ficke et al. 2007). On the other hand,
southern countries, such as Egypt, base their inland production on tilapia

farming, a group of fish with a wider optimal range of temperature and higher
thermal limits. Analyses of current climatic trends reveal a warming trend in
Egypt, with increases of 1.4C and 2.5C projected to 2050 and 2100, respecti-
vely (Agrawala et al. 2004). The expected water temperature rise will result
in increased metabolism, growth rates and hence in overall production. Yet,
it is worth noting that higher temperatures in the semi-arid regions with re-
sulting evaporative losses coupled with increasing water demands will likely
result in decreasing water availability from the Nile (Agrawala et al. 2004).

4. Sustainable Development and Adaptive Measures

The development and intensification of Mediterranean aquaculture has reve-
aled a broad spectrum of associated environmental issues. The interaction
between aquaculture and the environment is a varied and complex topic, in
relation to sustainable development. Domestication and introduced species
Domestication can contribute to a future sustainable Mediterranean aquacul-
ture since it avoids the need to capture wild stocks. It is noteworthy that the
potential impact on the wild ecosystem of fish escapes may be minimized,
since cultured organisms can be selected to be unable to survive in wild
conditions, dying in a short period of time and with a high percentage of or-
ganisms unable to reproduce (sterile organisms) (e.g. Omoto et al. 2005; Cal
et al. 2006; Gagnaire et al. 2006).

5. How Scale Matters in theory

scale matters in studying global change, local dynamics are worth worrying
about, and localities can make a difference. For instance, it is clear that some
of the driving forces for global change operate at a global scale, such as
the greenhouse gas composition of the atmosphere and the reach of global
financial systems. But it seems just as clear that many of the individual phe-
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nomena that underlie micro environmental processes, economic activities,
resource use, and population dynamics arise at a local scale. In this paradox
lies a dialectic that suggests the fundamental importance of scale.

6. The Domain Argument

The forces that drive global change arise from different domains of nature
and society. Turner and his colleagues (Turner Il et al., 1990) have broadly
divided these domains into the systemic and the cumulative, identifying pa-
thways by which regional problems become global ones.

Global systemic changes are direct changes in the functioning of a global
system, as exemplified by effects of greenhouse gas emissions on the global
climate system or ozone- depleting gases on the stratosphere.

7. The Agency Argument

The domain argument becomes even more salient when it is placed in the
context of structure and agency. By agency, we mean intentional human
action, and by structure we mean the set of institutions and other regularized,
often formal social relationships within which such action takes place.

Conclusion

The Mediterranean region, also known as the cradle of western civilization,
has been subject to human intervention for millennia. Due to religious and
social traditions, seafood is consumed widely in this region, with an average
of 16.5 kg/capita/year (quite similar to the global average: 16.7 kg/ capita/
year), and ranging from 5.2 in Algeria to 40.0 in Spain (FAO 2011). The growth
of seafood demand in the Mediterranean is expected to increase in the future,
especially in southern countries (Cochrane & de Young 2007). One fourth of
the Mediterranean seafood supply comes from aquaculture activities, whe-
reas the remaining is from fisheries. The Mediterranean aquaculture sector
has expanded over the past decades. It increased 77% over the past decade
reaching about 1.3 million tonnes in 2009. Along with predicting vulnerable
areas, the selection of suitable sites in relation to specific culture methods
and species will be valuable in maximizing profit and food production in the
face of a changing climate. The impacts of climate change will relate parti-
cularly to water availability and /or quality, due to the expected rise in eva-
poration, decrease in rainfall, and more frequent and violent extreme events
(heat waves, droughts or floods) in this region. For adaptation these climate
trends, and consequent environmental changes, the key focus on Mediterra-
nean aquaculture will be on selecting suitable species and culture methods.

Even if advances in technology may offer some protection from climatic
shocks, the consequences of climate change for inhabitants of this region
continue to depend on the long- term interplay between an array of societal
and environmental factors. As documented in this article, the Mediterranean
is a critical example of a region with high vulnerability and where climatic
change may have sizable physical and economic impacts. Historically, va-
rious adaptation responses have emerged over time, some of them drastic,
entailing migration and changes in societal structures.
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Abstract:

The Mediterranean region is a notable biodiversity hotspot in the world. But
this region, known for its unique geographical location, is vulnerable to cli-
mate change effects as seen in extremes such as heatwaves, heavy preci-
pitation, floods, sea level rise, droughts, tropical cyclones, and changes in
rainfall patterns. However, these climate change effects are major threats to
biological diversity in the Mediterranean region.

The objective of the paper was to examine climate change threats to biodi-
versity in the Mediterranean region. This paper relied on secondary data and
adopted a systematic methodology to review existing literature on climate
change as a threat to biodiversity in the Mediterranean region. The paper
found that biological diversity in the region is severely impacted by climate
change. While the paper concludes that biodiversity in the Mediterranean re-
gion is at risk, it recommends that countries across the three continents that
make up the Mediterranean region should work towards reducing emissions
significantly and show real commitment to climate policies.

Keywords:

Climate Change, Biodiversity,
Global Warming and the Mediterra-
nean Region.

205




Reporting Climate Change
Microcredential for International journalist

Introduction

Climate change is an increasingly serious threat around the world. This glo-
bal phenomenon is mainly caused by human activities through the emission
of greenhouse gases such as CO2 and methane into the atmosphere. This
practice is responsible for the increasing global average temperature of the
earth’s surface, which IPCC (2023) pegged at “reaching 1.1°C above 1850-
1900 in 2011-2020.”

Humans depend heavily on fossil fuels (oil, coal, and natural gas) to meet
energy needs. However, the burning of fossil fuels increases greenhouse ga-
ses and contributes greatly to climate change. According to Kaddo (2016),
greenhouse gases have the potential to trap heat.

As in many regions, some of the noticeable effects of climate change in the
Mediterranean region are seen in extremes such as heatwaves, heavy pre-
cipitation, floods, sea level rise, droughts, tropical cyclones, and changes in
rainfall patterns. All these effects, however, are major threats to biological di-
versity in the Mediterranean region, especially as the increase in the frequen-
cy and intensity of climatic events is driving ecosystem shifts and affecting the
ecological interactions of species.

The objective of the paper was to examine and present an overview of scho-
larly articles on climate change threats to biodiversity in the Mediterranean
region.

Climate change and the Mediterranean region

The Mediterranean region consists of countries bordering the Mediterranean
Sea. The sea itself and the climate of the area vary by geographic location
(Bottenberg, Schanus, Kluss, & Kuball, n.d.).

Notably, the Mediterranean region is home to unique cultural richness and
diversity originating from three continents — Africa, Asia, and Europe. For So-
lomou, Proutsos, Karetsos & Tsagari (2017), the Mediterranean region is a
“climate and a global hot spot of biological diversity and the richest biodiver-
sity region in Europe.”

However, one unique reality across these continents is climate change, a
global phenomenon that has continued to threaten ecosystems with unique
ecological and socioeconomic significance.

According to El-Askary & Li (n.d.), the Mediterranean area has emerged as
a hotspot for climate change and the issues arising out of it. Thus, most Me-
diterranean land ecosystems are “impacted negatively by drier conditions,
causing the ranges of many endemic species to shrink, and the health and
growth rates of trees to decline” (Kovats et al., 2014; Niang et al., 2014; Nurse
et al., 2014, Settele et al., 2014, cited in Ali, Cramer, Carnicer, Georgopoulou,
Hilmi, Cozannet, & Lionello, 2022).

Worthy of note is that the Mediterranean is vulnerable to climate risks espe-
cially as hot, dry summers and cool, humid winters characterize the climate of
the region. In North Africa for example, “an average temperature rise of 2 to
3°C is expected by the middle of the century, particularly in mountainous re-
gions, although more moderate in coastal areas. Annual precipitation is likely
to decrease — except mid-winter — together with shifting cyclone patterns, le-
ading to drier conditions and reduced groundwater replenishment” (Schilling
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et al., 2020, cited in Jirgen, 2020).

The Mediterranean Basin is faced with existing environmental problems cau-
sed by changes in issues such as land use, increasing pollution, and decli-
ning biodiversity. However, these problems have been exacerbated by cli-
mate change. Now, current change and future scenarios consistently point to
significant and increasing risks during the coming decades (Cramer, Guiot,
Fader, Garrabou, Gattuso, Iglesias, Lange, Lionello, Llasat, Paz, Pefiuelas,
Snoussi, Toreti, Tsimplis & Xoplaki, 2018).

Essentially, “climate change effects have already begun to be felt throughout
the Mediterranean. All warming scenarios in the Mediterranean predict an
increase in drought and heat events, and a reduction in precipitation within
the next hundred years in the Mediterranean basin with important conse-
quences for local vegetation communities” (Solomou, Proutsos, Karetsos &
Tsagari, 2017).

Climate change threats on biodiversity in the Mediterranean region

The Mediterranean is vulnerable to the impacts of climate change as the
region is constantly exposed to heat waves, drought, and increased risk of
coastal flooding. Extreme warming events caused by climate change have
contributed largely to biodiversity loss in the Mediterranean.

The Mediterranean Basin is one of the world’s richest places in terms of ani-
mal and plant diversity. This diverse region, with its lofty mountains, ancient
rivers, deserts, forests, and many thousands of islands, is a mosaic of natu-
ral and cultural landscapes, where human civilization and wild nature have
coexisted for centuries (Cuttelod, Garcia, Abdul Malak, Temple & Katariya,
2008).

Scholars seem to agree on the unique and diverse biological diversity
in the Mediterranean region.

The unique conjunction of geography, history, and climate has led to a re-
markable evolutionary radiation that continues to the present day, as ani-
mals and plants have adapted to the myriad opportunities for life that the
region presents. The Mediterranean is particularly noted for the diversity of
its plants — about 25,000 species are native to the region, and more than
half of these are endemic — in other words, they are found nowhere else
on Earth. This has led to the Mediterranean being recognized as one of the
first 25 Global Biodiversity Hotspots. Besides this great richness of plants, a
high proportion of Mediterranean animals are unique to the region: 2 out of
3 amphibian species are endemic, as well as half of the crabs and crayfish,
48% of the reptiles, a quarter of mammals, 14% of dragonflies, 6% of sharks
and rays and 3% of the birds. The Mediterranean is also hosting 253 species
of endemic freshwater fish. Although the Mediterranean Sea makes up less
than 1% of the global ocean surface, up to 18% of the world’s macroscopic
marine species are

found there, of which 25 to 30% are endemic — an incredibly rich biodiversity
for such a small area (Bianchi & Morri 2000; Myers et al. 2000, cited in Cut-
telod, et.al, 2008).

Specifically, this section will examine this diverse region and discuss how
climate change threatens biodiversity.
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Humans

Extreme climatic events such as floods and droughts have major impacts on
humans and have displaced millions from their homes in the Mediterrane-
an region. For example, once sea level rise occurs, it often leads to coastal
flooding. This event often leads to the loss of lives and properties. Below are
some ways climate change affects humans:

a. Health: Scientists have traced different human health problems to clima-
te change. Heat waves for example, often result in vector-borne diseases.
When there are cases of flooding, stagnant water breeds flies and mosquito-
es which have negative impacts on human health.

b. Security and conflict: Several countries in the Mediterranean region are
currently experiencing conflicts, most of which are exacerbated by climate
change. Water scarcity and changes in rainfall patterns — which are attributed
to climate change — have triggered internal conflicts.

Ali, et.al (2022) argued that “Climate impacts may not in itself have caused
social and political unrest but can contribute to them. The conflict in Syria has
occurred after the drought that marred the country in the years before, but
there is no evidence for direct causal linkage.”

Conflict is not a new phenomenon in the Mediterranean region. Jirgen (2020)
argued that the region has historically been a hotspot of geopolitical conflicts.
The last three decades have seen numerous conflicts in the Mediterranean
Sea. Although several challenges triggered some of the conflicts faced in
the region, climate change has become a major contributor — now seen as
a “connector and multiplier of risks, interwoven with the region’s geopolitical
dimensions, including natural disasters, water and food shortages, energy
transformation, human migration, conflict, and cooperation” (Jirgen, 2020).

Generally, the climate-conflict nexus is complex (Kyungmee & Garcia, 2023).

Climate change has implications for various forms of interstate and intrasta-
te conflict, including communal violence, insurgencies, mass civil resistance
campaigns, protests, and interpersonal disputes. Specific contexts of envi-
ronment, socio-political systems, and pre-existing conflict matter when exa-
mining the connection between climate-related environmental changes and
conflict. The analytical framework is based on the premise that the relation-
ship between climate change and conflict is mediated by social, political, and
ecological vulnerability (Hendrix et al. 2023; Daoudy 2021, cited in Kyungmee
& Garcia, 2023).

Climate change can trigger conflict in different ways and considering that cli-
mate change has an impact on human security, Kyungmee & Garcia (2023)
opined that “when climate impacts contribute to social outcomes such as de-
teriorating livelihood conditions, migration, escalation of armed groups’ tacti-
cs, and elite capture, risks of violent conflict can increase.”

c. Agriculture: Agriculture is the largest global user of biodiversity and about
one-third of the world’s area is under cultivation (Kumar, 2020). Since agri-
culture production is directly dependent on climate change and weather, pos-
sible changes in temperature, precipitation, and CO2 concentration in the
atmosphere are expected to significantly impact crop growth and yields. Cli-
mate change leads to variability in rainfall patterns, heat stress, spread of pe-
sts and diseases, and shortening of the crop cycle and affecting plant growth
and production (Kumar, 2020).
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As in many regions in the world, the agricultural sector is important for most
Mediterranean economies, both in terms of GDP and employment, with its
share of the total GDP in the region at 6.7% in 2016 (Kutiel, 2019, cited in
Ali, et.al, 2022).

Across the Mediterranean region, climate change is emerging as a significant
contributor to food insecurity, considering how it impacts the pattern and in-
tensity of rainfall. The resultant effect of this is the threat to agricultural pro-
duction. And when rainfall exceeds the soil’s capacity for absorption, it leads
to flooding, which could lead to widespread destruction of crops.

d. Water shortage: In the Mediterranean region, water security has been
reduced. This according to El-Askary & Li (n.d.) is caused by climate chan-
ge evident in the “recurrent droughts and impending desertification, which
threaten not only the economic viability of the region, but also its geopolitical
stability.”

Water shortage is a common trend in the Mediterranean region, with each
country facing peculiar challenges. Researchers aptly explain the situation in
different countries when they submitted this:

In Spain for example, 11 out of 15 river basin districts are under water stress
due to demand from agriculture. In Greece, the largest agricultural region
(Thessaly) where 70% of the irrigation water comes from groundwater, is
under water stress. For cropping systems in MENA countries, the Nile Valley
and the western parts of North Africa on the Atlas Mountains are classified as
the areas with the highest vulnerability. Grassland and pastoral systems are
also vulnerable to increasing drought, notably in the western part of the ba-
sin. Increased heat stress in summer negatively impacts animal health and
welfare, i.e., increased incidence of diseases and mortality or lower fertility
(Vargas and Paneque, 2019, ESCWA, 2017, Balzan et al., 2020, Gemitzi &
Lakshmi, 2018, Lacetera, 2019, cited in Ali, et.al 2022).

A major problem in the Mediterranean region is water scarcity and drou-
ghts. Water resources are unevenly distributed with critical limitations in the
southern and eastern parts of the Mediterranean basin. Now, countries in
the region will be faced with the challenge of meeting high water demands
from all sectors with less available freshwater water resources (Cramer et.
al, 2018).

Meanwhile, water shortages affect virtually all aspects of human endea-
vours. The deterioration of livelihood conditions in the Mediterranean is a
“centerpiece in linking environmental changes and violent conflict;” and cli-
mate-exposed sectors such as agriculture, forestry, fishery, energy, and tou-
rism are highly likely to suffer from economic damages from climate change
(IPCC 2022, SPM-11, cited in Kyungmee & Garcia, 2023).

Essentially, water scarcity and droughts can pass as a source of social di-
sputes and non-violent conflict (Feizi et al. 2019; Bijani et al. 2020; Ide et al.
2021, cited in Kyungmee & Garcia, 2023). However, “whether the tension
over water scarcity escalates to non-violent conflict or not seems to be con-
tingent on the pre-existing negative socio-political relationships between
groups and the types of political systems” (Ide et al. 2021, cited in Kyungmee
& Garcia, 2023). In Iran for example, irregular rainfalls and water scarcity at
the local level are linked to interpersonal conflict and communal tensions and
can degrade state legitimacy and contribute to political instability (Feizi et al.
2019; Bijani et al. 2020, cited in Kyungmee & Garcia, 2023).
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Yet, Jurgen (2020) argues that water shortage will increase with global war-
ming and affect precipitation, glaciers, land degradation, desertification, and
food production in the region. Jurgen further puts this in perspective:

Together with projected population growth, access to safe drinking water and
green water for agriculture will likely decline. Agriculture is the biggest consu-
mer of water. In Egypt, most water for agriculture comes from the Nile, while
other countries in the region mostly rely on precipitation, making the region
sensitive to its decline. To prevent the depletion of groundwater, extraction
should not exceed replenishment. The imbalance between water demand
and supply, and the confrontation between key political actors exacerbate the
water crisis.

Also, agriculture dependency is one of the best predictors of violent conflict
(von Uexkull et al. 2016, cited in Kyungmee & Garcia, 2023). Sectors such
as agriculture, fisheries, and livestock are particularly susceptible to the loss
of income due to climate shocks such as prolonged droughts (von Uexkull,
2014; Schmidt & Pearson 2016, cited in Kyungmee & Garcia, 2023). Once
there is a loss of income, people may be forced to explore illicit activities as
alternative sources of livelihood (Barnett & Adger 2007; Seter 2016, cited in
Kyungmee & Garcia, 2023).

Vegetation

Scientists argue that increasing atmospheric CO2 concentration has a si-
gnificant influence on plants’ photosynthesis. Specifically, rising concentra-
tions of CO2 in the atmosphere increase photosynthesis rates and vary with
plant nitrogen status and species. Therefore, warming, an increase in drought
and heat events, and a drastic reduction in precipitation are likely within the
next hundred years in the Mediterranean basin with important consequences
in photosynthesis, growth, and survival of local vegetation (Ainsworth & Long,
2005; Bussotti, Ferrini, Pollastrini, & Fini, 2014, cited in Solomou, Proutsos,
Karetsos, & Tsagari, 2017).

Wildlife

Just like humans, terrestrial and marine wildlife are also very sensitive to
climatic changes. An increase in average temperatures could result in habitat
loss or even affect the survival rate of wildlife in cases where they are forced
to search for food and water outside the home. Additionally, Kumar (2020)
notes that due to a shift in flowering patterns, wildlife food availability is being
affected which may pose a serious threat.

Meanwhile, Cuttelod, et.al (2008) argued that the “Mediterranean’s impor-
tance for wildlife is not limited to the richness or uniqueness of its resident
fauna and flora: millions of migratory birds from the far reaches of Europe
and Africa use Mediterranean wetlands and other habitats as a stopover or
breeding sites.”

Species provide us with essential services — not only food, fuel, clothes, and
medicine, but also purification of water and air, prevention of soil erosion,
regulation of climate, pollination of crops by insects, and many more. In the
Mediterranean, they provide a vital resource for the tourism and fishing in-
dustries, as well as having significant cultural aesthetic and spiritual values.
Consequently, the loss of species diminishes the quality of our lives and our
basic economic security. From an ethical point of view, species are part of our
natural heritage and we owe it to future generations to preserve and protect
them. In addition to its thousands of species of fauna and flora, the Mediter-



ranean region is home to some 455 million human inhabitants, from a wide
variety of countries and cultures. Poor people depend heavily on natural re-
sources and the loss of biodiversity is undermining the potential for economic
growth, affecting the security of populations and limiting their options (Cutte-
lod, et.al. 2008).

Mangroves and Rainforest

Mangroves are coastal forests that grow in brackish water. Mangrove ecosy-
stem plays unique and significant ecological roles in fighting climate change
by preventing flooding and acting as shoreline protection against storms.

According to Alongi (2022), “climate change impacts on mangroves have
received considerable attention due to rising temperatures, sea level, and
greenhouse gas concentrations, changes in ocean circulation and precipita-
tion patterns, and increasing extreme weather events. Mangrove responses
depend on whether critical thresholds are reached. High temperatures and
low precipitation lead to extreme warming events, driving increasing man-
grove mortality.”

Additionally, while the increase in sea level is putting the mangrove ecosy-
stem at risk, mangrove deforestation is a major problem in the Mediterrane-
an region.

Rainforest, on the other hand, plays critical ecological roles. As rich biolo-
gical diversity hotspots, rainforests host endangered species - both fauna
and flora. But increase in temperature continues to threaten this ecosystem
across the Mediterranean region, which has caused the migration and extin-
ction of some important terrestrial species.

Besides, increasing wildfires largely caused by high-temperature conditions
continue to threaten protected areas daily in the Mediterranean. Now, tropi-
cal rainforest in this region is faced with increasing risk of wildfire both from
high-temperature conditions and farmers who have been affected by climate
change and are now trying to expand their farmlands.

Methodology

This paper relied on secondary data and adopted a systematic methodology
to review existing literature on climate change as a threat to biodiversity in
the Mediterranean region.

Results

Based on the objective of this paper which is to examine how climate change
is a threat to biodiversity in the Mediterranean region, findings from the sy-
stematic review of existing relevant literature showed that the Mediterranean
region, which is a global major biodiversity hotspot, is severely impacted
by climate change, and each country in the region faces its own peculiar or
unique challenges.

Conclusion

Climate change is a global phenomenon that affects everybody worldwide. In
the Mediterranean region, climatic shocks and hazards have led to the dea-
ths of thousands of people, plunged many into poverty, and exposed millions
of people in the region to health risks and food insecurity.

In the Mediterranean region, while average annual temperatures are now
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approximately 1.5°C higher than during the pre-industrial period (1880-1899)
(MedECC, 2019), sea level rise is the origin of multiple risks for low-lying are-
as in the Mediterranean Basin (Ali, et.al, 2022).

The problem is widespread. While natural causes such as volcanic eruption
cause climate change, human activities - mainly burning fossil fuels - contri-
bute a larger percent of the global climate crisis, and the effect of this remains
a major threat to biodiversity which plays major ecological roles on the planet.
No doubt, biodiversity in the Mediterranean region is at risk. To fight climate
change, humans must reduce the emission of greenhouse gases and also re-
move atmospheric carbon using advanced technologies or adopt nature-ba-
sed solutions such as seaweed cultivation and mangrove restoration.

Recommendations

Based on the findings of this paper, the following recommendations were
made:

a. Engage and involve relevant stakeholders: The climate change phe-
nomenon is deep and so, it needs the active involvement of scientists, aca-
demics, local communities, and other relevant stakeholders. To achieve this,
governments across the Mediterranean region must consciously engage and
involve relevant stakeholders in climate change discussion and associated
policy implementation.

b. Reduce emissions and show commitment to climate policies: The Me-
diterranean region’s unique geographical location and rich biodiversity make
it even more vulnerable to climate change impacts. For this, countries in the
region should unite and set up a strong institutional framework to tackle cli-
mate-related issues. Also, these countries should show real commitment to
their numerous climate policies to reduce emissions significantly. At the end
of the day, climate impact is measured not by existing policies but by action
and desired results.
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Ethics of humanity and Ethics of Al.

Links, conflicts and solutions

Abstract:

This paper explores the ethical interplay between human values and artificial
intelligence (Al) in addressing climate change. While Al offers unparalleled
capabilities in data analysis, predictive modeling, and resource optimization,
its efficiency-driven logic often conflicts with human ethical principles like
equity, justice, and accountability. We examine both the synergies and ten-
sions between these ethical frameworks.

Key findings reveal that integrated solutions—combining technological in-
novation with robust ethical oversight—are essential to ensuring Al-driven
climate action is not only effective but also equitable. The proposed ethical
frameworks aim to align Al capabilities with human-centric climate goals,
fostering sustainable and just outcomes for both present and future gene-
rations.
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Introduction

The global challenge of climate change requires urgent and coordinated
action. It is widely recognized as one of the most pressing ethical issues
of our time, as its impacts disproportionately affect vulnerable populations,
future generations, and ecosystems that lack a voice in policy discussions
(Stanford Encyclopedia of Philosophy, n.d.).

Addressing this crisis involves complex decision-making processes that ba-
lance mitigation efforts, adaptation strategies, and equitable resource distri-
bution. Artificial Intelligence (Al) is increasingly seen as a critical tool in these
efforts, offering advanced capabilities in climate modeling, resource optimiza-
tion, and predictive analytics (European Commission, 2024).

However, as Al systems become more influential in shaping climate policy
and actions, ethical concerns emerge about their design, deployment, and
impact on society (Al Now Institute, n.d.-a).

Al can process vast amounts of climate data and identify patterns that hu-
mans might miss, improving the efficiency and accuracy of climate strategies.
Yet, these systems are not neutral; they reflect the values and biases embed-
ded by their developers and the data they are trained on. This creates poten-
tial conflicts with human ethical frameworks, which prioritize equity, justice,
and intergenerational responsibility.

For example, Al might optimize resource use in ways that maximize immedia-
te environmental benefits but inadvertently harm marginalized communities.
Such scenarios highlight the need for a deeper examination of how human
and Al ethics intersect in the context of climate change.

While human ethics emphasizes fairness and moral responsibility, Al systems
are designed to prioritize efficiency and outcomes based on predefined me-
trics. This divergence can lead to conflicts, particularly when Al recommen-
dations conflict with human notions of justice or when they perpetuate exi-
sting inequalities. These challenges underscore the importance of developing
ethical frameworks that align Al's capabilities with the broader goals of hu-
man-centered climate action.

2. Literature Review

When it comes to climate change, ethics isn’t just a matter of philosophical
debates—it's about real-world consequences. How do we decide who gets
what in a world with shrinking resources? How do we balance the needs of
today with the rights of future generations? These are questions human ethi-
cs has been grappling with for centuries.

Artificial Intelligence, the shiny new tool everyone’s talking about, promising
to revolutionize climate action. Someone said once - with great power comes
great responsibility, and that's where things get tricky...

Ethics of Humanity in Climate Action Human ethics, particularly in the climate
arena, is grounded in ideas like fairness and justice. It's about making sure
that decisions don't unfairly burden the poor or future generations while the
rich keep getting richer. Concepts like climate justice and intergenerational
equity pop up a lot in these conversations (UNESCO, n.d.). Basically, it's
about asking, “Who suffers, who benefits, and who decides?”



And the most important is a global perspective, joint effort—countries wor-
king together to tackle the crisis, even if some have historically done more
damage than others..

Al in Climate Change Mitigation and Adaptation Now, Al steps onto the stage
like a tech-savvy superhero. It can crunch numbers, predict weather patterns,
and optimize resources faster than any human could (Technology Review,
2024).. For example, Al helps predict where disasters like floods or droughts
might hit hardest, allowing for better preparation. It's also being used to im-
prove energy efficiency, monitor deforestation, and even help farmers adapt
to changing climates. Sounds great, right? But there’s a catch—AlI doesn’t
understand why these things matter. It's all about patterns and probabilities,
not people’s lives and stories.

Al is a tool, not a moral compass. And the decisions it makes are only as
ethical as the data it's fed and the goals it's programmed to prioritize. That's
where things start to rub against human ethics.

Ethical Frameworks for Al in Climate Action So, how do we make sure Al
plays nice? There’s a lot of buzz around ethical Al, with concepts like tran-
sparency, accountability, and fairness taking center stage. The idea is that
Al shouldn’t just be efficient—it should also be fair and explainable. Now, we
want to know - how does this Al system make its decisions, who's responsi-
ble when things go wrong, and, whose interests are being served?

The literature talks about things like bias audits and explainable Al (XAl) as
tools to keep Al in check. But these solutions often stop short of addressing
the bigger picture: how Al fits into the broader ethical framework of climate
action. If an Al system suggests cutting down fewer trees in wealthy neigh-
borhoods while sacrificing rural ones, is it really fair? And how do we ensure
that marginalized voices are heard in this high-tech decision-making pro-
cess?

3. Methodology

Let’s face it—climate change isn’t waiting for us to figure things out. It’s here,
and how do we make sure that Al, our most promising tool in the fight, works
in a way that's fair and just?

This study adopts a two-part approach: ethical analysis and case study re-
view. The ARTIFACT project provides a prime example of Al's role in urban
flood resilience (Institute for Artificial Intelligence Research and Development
of Serbia [IVI], 2024). During the October 2024 Tuscany floods, Al systems
effectively predicted flood paths, guiding emergency response (Climameter,
2024).

Comparative Ethical Analysis (Bridging Two Worlds): Think of it as a conver-
sation between two very different minds: one steeped in centuries of moral
philosophy (us), and the other driven by cold, hard data (Al).

Why does this matter? Al systems might optimize for the “biggest bang for
the buck” solutions, but human ethics demands a closer look at the commu-
nities that often bear the brunt of climate disasters without seeing much of
the benefits.

Case Study: Al and the October 2024 Tuscany Floods In October 2024, he-
avy rains turned Tuscany’s rolling hills into rivers, flooding towns and displa-
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cing thousands. Al was called in to manage everything from predicting flood
paths to directing emergency services.

Al systems crunched massive amounts of weather data and historical flood
patterns, creating real-time models to predict where water levels would rise
next. Local authorities leaned heavily on these predictions to decide where
to send aid and how to evacuate people. Did the system prioritize urban cen-
ters over rural areas? Were its decisions transparent, and did they hold up to
scrutiny when things didn’t go as planned?

While Al delivered incredible speed and accuracy, it also raised some tough
ethical questions: Was the response equitable? Did vulnerable communities
get the support they needed, or were they left to fend for themselves because
they weren't “high-priority” zones?

And this isn’t about pointing fingers — it's about figuring out how we can
make Al a true partner in our fight against climate change. Because let’s be
real, we're going to need all the help we can get.

Future oriented projects: Serbian IVI connected with European best partners
The ARTIFACT project, short for “Artificial Intelligence for Flood Resilient In-
frastructure,” is a collaborative initiative under the European Union’s Horizon
Europe program. Spearheaded by the Institute for Artificial Intelligence Re-
search and Development of Serbia (IVI), the project unites Serbian expertise
with leading European institutions, including Delft University of Technology
(TU Delft), IHE Delft Institute for Water Education, and Hamburg University of
Technology (TUHH). Launched on October 1. 2024, and set to run until Sep-
tember 30. 2027, ARTIFACT aims to enhance urban flood resilience by inte-
grating artificial intelligence with engineering solutions. The project focuses
on developing advanced Al models for urban flood forecasting, incorporating
both green and gray water infrastructure, and establishing a Blue-Green Al
Hub in Serbia to bridge research with the regional ICT industry.

4. Links Between Human and Al Ethics in Climate Action

When it comes to tackling climate change, humans and Al bring different
strengths to the table. At first glance, their ethical systems might seem worlds
apart, but dig a little deeper, and you'll find some interesting overlaps.

Let's break down where these two ethical realms align and how they can
complement each other in the fight against climate change.

Shared Principles

Al's contribution to climate governance aligns with human ethical principles
of sustainability and transparency. Explainable Al (XAl) promotes understan-
ding and accountability in decision-making (PLOS Climate, n.d.). Equity is
central, ensuring fair distribution of climate resources.

Both human and Al ethics, in their ideal forms, are rooted in the concept of
sustainability. That means that the actions we take today don’t compromise
the ability of future generations to thrive. Humans have long debated this
through concepts like intergenerational justice, where the goal is to protect
future human rights to clean air, water, and a stable climate.

Al systems, although devoid of emotion or moral intuition, can be designed
to prioritize long-term outcomes by optimizing resource use and predicting
future environmental impacts.
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In human ethics, transparency is about ensuring that decisions are made
openly, with all stakeholders understanding the process. In climate gover-
nance, this could mean clearly communicating why certain regions receive
more resources during a climate crisis or how emissions reduction targets
are set.

Similarly, transparency in Al involves making its decision-making processes
understandable and explainable. Applied to climate models or disaster re-
sponse systems, this can build trust and facilitate better collaboration betwe-
en humans and machines.

Equity is a cornerstone of human ethics in climate action. It demands fair-
ness in distributing the benefits and burdens of climate policies.

Al systems, when designed correctly, can be powerful allies in promoting
equity. For example, during disaster response, Al can quickly analyze data to
identify the most vulnerable populations and allocate resources accordingly.
This aligns with human ethical principles of prioritizing those who need help
the most.

However, the link here isn’t automatic. Al's data-driven nature can enhance
equity only if the data it relies on is representative and unbiased. When both
human oversight and Al's analytical power are combined effectively, they can
create a system that not only responds to crises efficiently but also does so
justly. Al doesn’t operate in a vacuum—it reflects the values and priorities of
the humans who design and deploy it. This is where the ethics of humanity
directly shape Al systems.

If climate policy emphasizes values like protecting vulnerable ecosystems or
ensuring global equity, these priorities can be embedded into Al algorithms.
In turn, Al can process complex datasets and suggest policy interventions
that align with these human-defined goals.

Collaboration, Not Competition The most promising aspect of the relation-
ship between human and Al ethics is their potential for collaboration.

Al can handle the heavy lifting—analyzing massive datasets, forecasting cli-
mate trends, and optimizing resource use. On the other hand, humans bring
an understanding of moral principles, cultural contexts, and the experiences
of communities affected by climate change.

Together, they form a partnership where human values guide Al's capabili-
ties, creating more holistic and effective climate solutions.

5. Conflicts Between Human and Al Ethics in Climate Action

In climate action, conflicts between humans and “machines” arise from fun-
damental differences in how decisions are made, prioritized, and justified.
One of the most significant conflicts in climate action arises in the balance
between equity and efficiency. Human ethics prioritizes fairness, ensuring
that marginalized communities, often the least responsible for climate chan-
ge, are not disproportionately affected. In contrast, Al is designed to optimize
for efficiency, directing resources where they will yield the greatest overall
benefit (Al Now Institute, n.d.-b). This approach can sideline vulnerable are-
as that do not meet efficiency criteria, leaving those who need help the most
at a disadvantage.

Accountability and the black box problem further complicate the use of Al in
climate decisions. In human-led processes, accountability is straightforward:
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decisions can be traced back to individuals or institutions. However, when an
Al system determines critical actions like evacuations or resource distribu-
tion, it's unclear who holds responsibility if outcomes are harmful (Emerald
Insight, 2021). This issue is compounded by the “black box” nature of many
Al systems, where even experts struggle to explain how specific decisions
are made. In life-and-death scenarios, this lack of transparency can lead to
mistrust, reducing public acceptance of Al recommendations, even when they
are sound.

The issue of data bias and inequality also poses a significant challenge. Al
systems are only as reliable as the data they are trained on, yet climate data
often reflects biases. Wealthier regions with robust monitoring infrastructures
tend to dominate datasets, while poorer or rural areas are underrepresented.
As a result, Al-driven solutions can inadvertently reinforce existing inequali-
ties, overlooking vulnerable communities during crises like heatwaves.

When it comes to short-term vs. long-term goals, Al often focuses on imme-
diate, measurable outcomes. For instance, it may recommend planting fast-
growing trees to sequester carbon quickly. While effective in the short term,
such strategies can disrupt ecosystems and harm biodiversity, which are cri-
tical for long-term climate resilience. Human ethics, by contrast, tends to take
a broader view, considering the ecological and societal impacts over time.
Finally, the tension between privacy and predictive power arises from Al's
reliance on extensive data collection. While this data improves the accuracy
of climate predictions and enhances policy effectiveness, it also raises signifi-
cant privacy concerns. Human ethics emphasizes protecting individual rights,
including the right to privacy, which can conflict with the

collective need for detailed climate monitoring. Balancing these competing
priorities remains a critical challenge in ensuring ethical Al deployment in cli-
mate action.

6. Proposed Solutions

The conflicts between human and Al ethics call for innovative solutions that
align Al's strengths with human values. There are several practical approa-
ches to bridge these ethical gaps, ensuring that Al serves as a powerful ally
in tackling climate change while upholding principles of justice, equity, and
accountability.

Ethical frameworks for Al in climate action must prioritize transparency, fair-
ness, and public engagement (European Commission, 2019). XAl and bias
mitigation techniques help align Al systems with these principles.

Ethical integration frameworks should embed ethical considerations into
every stage of Al development and deployment, rather than treating them as
an afterthought. Clear policies and regulations are essential to guide the ethi-
cal use of Al in climate action. Governments and international bodies need
to establish universal guidelines, regularly audit Al systems for biases, and
ensure public participation in developing and deploying climate-related Al sy-
stems.

Technology itself can address many of the ethical challenges Al faces. Explai-
nable Al (XAl) helps demystify decision-making processes, fostering trust and
accountability. Bias mitigation techniques ensure Al systems do not perpetua-
te inequalities, while adaptive learning systems enable Al to refine its deci-
sions based on ethical feedback from affected communities.
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To function ethically, even the most advanced Al systems rely on human
input. Developer training in ethical principles and climate justice is crucial,
alongside interdisciplinary teams that blend expertise in climate science,
ethics, and public policy. Engaging directly with communities provides va-
luable insights, ensuring Al solutions are locally relevant and inclusive.
Given the evolving nature of both climate change and Al, governance models
must remain flexible. Real-time monitoring and feedback loops are critical to
continuously assess and improve Al systems, ensuring they adapt responsi-
bly to new challenges and uphold ethical standards.

7. Discussion

In the race to combat climate change, the collaboration of Al and human
decision-making has the potential to redefine how we address one of hu-
manity’s most pressing challenges. However, as with any powerful tool, Al's
use in climate action must be carefully managed to avoid unintended con-
sequences.

With this discussion I'll try to delve into the implications of integrating Al into
climate governance, the challenges we face, and the opportunities for future
advancements.

Implications for Climate Governance Al’s ability to process and analyze vast
amounts of data in real-time can revolutionize climate governance. Gover-
nments and organizations now have the means to make more informed de-
cisions, optimize resource allocation, and predict climate patterns with un-
precedented accuracy. However, this shift also alters the power dynamics in
decision-making.

Integrating Al into climate governance brings opportunities and challenges.
Its ability to process vast data sets enables informed decision-making, but
biases in data or decision processes can exacerbate inequalities (ETH Zu-
rich, n.d.). Collaborative frameworks can bridge gaps between Al's capabili-
ties and human ethical values.

Al systems are often controlled by a small number of entities, such as gover-
nments or tech companies, which raises concerns about transparency and
inclusivity. Who decides which data is prioritized? Who determines the algo-
rithms’ goals? These questions highlight the need for democratic oversight
and shared governance in Al deployment.

With Al, the stakes of accountability become more complex. While human-led
decisions can often be traced back to individuals or organizations, Al intro-
duces a layer of abstraction. Clear frameworks must define responsibility for
Al-driven outcomes, especially in cases of failure or bias.

Challenges and Limitations Despite its promise, the integration of Al in clima-
te action comes with significant challenges that cannot be ignored.

Al systems rely on data, and their effectiveness is only as good as the quality
of that data. In many regions, particularly in the Global South, climate data
is incomplete or outdated. This creates a risk of Al systems perpetuating
existing inequalities, as decisions based on skewed data may further margi-
nalize vulnerable populations.

Al systems operate within the constraints of their programming. They excel
at optimizing for specific goals but lack the nuanced understanding of ethical
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trade-offs that human decision-makers consider. For instance, an Al might
prioritize reducing carbon emissions but fail to account for the social impact
of displacing communities in the process.

Implementing Al-driven systems in climate governance requires significant
shifts in infrastructure, policy, and mindset. Resistance from stakeholders—
whether due to fear of job displacement, loss of control, or mistrust of techno-
logy—can slow adoption and limit Al's potential impact.

Future Research Directions To fully realize the potential of Al in climate action,
further research is needed in several key areas: Climate change is a global
issue, but ethical priorities vary across cultures. Developing Al systems that
respect and integrate diverse ethical perspectives will be crucial for ensuring
equitable solutions.

The intersection of Al, climate science, and ethics is still relatively new. Future
research should focus on fostering collaboration across disciplines to develop
holistic solutions that balance technical efficiency with ethical considerations.
While much focus has been on Al's role in mitigation (e.g., reducing emis-
sions), its potential for adaptation strategies remains underexplored. How can
Al help communities prepare for and respond to the inevitable impacts of
climate change, such as extreme weather events or sea-level rise?

In the Horizon funded ARTIFACT project, by analyzing weather patterns, land
use, and water flow data, Al hopefully could predict extreme weather even-
ts like floods, offering early warnings to at-risk communities. These insights
enable authorities to implement timely evacuation plans, allocate resources
efficiently, and design flood-resilient infrastructure to minimize future risks.

Opportunities for Collaborative Solutions By combining Al's analytical capa-
bilities with human oversight, we can create adaptive systems that learn from
real-world outcomes. For example, flood prediction models could be conti-
nuously updated based on new data and community feedback, improving
accuracy and relevance over time.

When designed with inclusivity in mind, Al can empower local communities to
take ownership of climate solutions. For instance, Al-driven platforms could
provide farmers with personalized insights on sustainable practices, tailored
to their specific environmental conditions.

Climate change doesn’t recognize borders, and neither should our solutions.
Al offers a unique opportunity to foster international collaboration by providing
a shared platform for data analysis and decision-making. By aligning Al sy-
stems across nations, we can ensure a more coordinated and effective global
response.

9. Conclusion

The integration of Al in climate action has the potential to revolutionize our ap-
proach to one of the greatest challenges of our time. However, as this paper
has explored, the ethical interplay between human values and Al-driven sy-
stems is complex. While Al offers unparalleled capabilities in efficiency, pre-
cision, and scalability, it lacks the intrinsic moral compass that guides human
decision-making. This misalignment can lead to ethical conflicts, particularly
when decisions affect vulnerable populations or long-term ecological sustai-
nability (UNESCO, n.d.).



Key findings highlight the shared principles between human and Al ethics,
such as sustainability and transparency, which provide a foundation for col-
laboration. However, there are conflicts in areas like equity, accountability,
and the trade-off between short-term efficiency and long-term ethical goals.
These tensions underscore the need for integrated ethical frameworks that
align Al's technological strengths with human-centric values.

Such frameworks must be dynamic, adapting to the evolving nature of both
climate challenges and Al technologies. They should ensure that Al not only
supports climate mitigation and adaptation but does so in a way that is fair,
transparent, and inclusive. Policy interventions, technological innovations
like Explainable Al, and interdisciplinary collaboration are essential steps
toward this goal.

Ultimately, the responsible integration of Al into climate action is not just a te-
chnical challenge—it is a moral imperative. By bridging the ethical divide, we
can harness Al’s potential to build a more sustainable and equitable future,
where technology serves humanity and the planet.
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The Thousand words a picture is worth,
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Abstract: Keywords:

Photojournalism has long played a crucial role in shaping public discourse
and raising awareness about critical global issues. As the world grapples
with the increasingly complex challenges posed by the “wicked problem” of
climate change, challenges such as extreme weather events that have since
become a huge source of vivid and shocking imagery that is attracting sub-
stantial media coverage and motivating scholarly articles, this paper argues
that the need for effective public engagement has become more pressing
than ever. Hence, it explored how photojournalism is evoking climate change
public engagement, more so at a time when artificial intelligence emerges as
a transformative tool that can strengthen the capacity of photojournalism to
drive meaningful climate change dialogue and action. To ensure the rigour
of its argument, the paper utilised the inductive qualitative content analysis
method.

Photojournalism,

public engagement,
climate communication,
sustainable development,
artificial intelligence

The data collection process dwelt on purposively sampled journal articles
published between 2023 and 2024. The year 2023 was chosen because it
is the warmest year on record with an average global temperature of 1.45°C
above the pre-industrial average while 2024 is the year scientists suggest is
on track to being the first year in which the planet is more than 1.50C hotter
than in the 1850-1900 pre-industrial period. Findings suggest that photojour-
nalism is enhancing public engagement in climate change, yet there is room
for improvement of photojournalism is going to translate to significant climate
action. The use of artificial intelligence in ensuring the delivery of visually
engaging imagery that can significantly invoke public engagement, results
show it is highly favoured despite the threats that the technology poses.
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Introduction

Though climate change disproportionately affects regions, countries, distri-
cts, communities, families and individuals, no one can simply dismiss the
overall felt and seen effects that have buried (landslides), swept (cyclones),
washed away (floods), or burned down (wildfires) homes, entire communities,
and crops, to cite a few losses and damages that have become

synonymous with the climate phenomena (Abbass et al., 2022; Arnell, 2019).
What is not surprising is that these human rights threats attract extensive
media coverage i.e., videography, audio, text and photography. Spurred by si-
gnificant historical events, the rise of iconic publications, the digital revolution,
avid internet access, and the proliferation of digital platforms, photographic
visual content (Pavlina, 2023) is now applauded for its multifaceted role in
climate change public engagement, Nurmis (2017).

Photojournalism in climate communication

Photojournalism, to be specific, helps to translate complex scientific concep-
ts into more accessible visual narratives (Nurmis, 2017) by ‘visually docu-
menting and communicating the objective truth about a situation, providing
viewers with a visual representation of events that occurred, thereby telling a
story, providing a unique perspective on current events’ (Onyejelem, 2023),
and inducing emotions for greater news engagement (Paik et al., 2023).
Through its ‘immersive storytelling possibilities’ (Pavlina, 2023), photojour-
nalism is thus attributed for enabling cross-border communication as there is
no need for discursive interpretation, and the effective visual framing of the
urgency and severity of climate change (Nurmis, 2017). Though it may fail to
showcase its root causes or possible solutions, photojournalism highlights
the adverse impacts of climate change and showcases how climate change
is deeply embedded in people’s everyday lives (Nurmis, 2017; O’Neill, 2020;
Wijaya et al., 2020). Ultimately, it shapes public perception and influences
policy decisions related to climate change while acting as a mediator between
science and the public, (Nurmis, 2017; O’Neill, 2020; Wijaya et al., 2020).
Despite these advantages, this paper’s major concern is that though pho-
tojournalism is applauded for being ‘a powerful conduit for storytelling in an
era characterized by information overload and visuals have become a key
currency for capturing and retaining audience attention’ (Pavlina, 2023), it is
not as pervasive as it should be in media houses. The lack is quite noticeable
in the Global South where photographic equipment is viewed as expensive.
Limited budgets in the Global South newsrooms—attributed to the declining
print circulation, the proliferation of free online content, subscription fatigue,
and the dominance of tech platforms in the digital advertising space (Pavli-
na, 2023)—do not permit photojournalists to embark on the necessary travel
required to document the full effects of climate change (Tshipa and Thakadu,
2023). Thus, local media e.g., in countries like Botswana have been found to
re- use images by large international media houses such as the BBC, Xinhua
News Agency, The

Guardian, and Reuters, to cite a few (Tshipa and Thakadu, 2023). It is the-
refore not surprising that images of melting glaciers dominate the pictorial
language (Doyle, 2007), while those of drought and heatwave burdened Afri-
can nations tag along. Images widely circulated to date also include ‘a set of
peopleless photographs taken in 2006 of a falling home erosion in the village
of Shishmaref, Alaska, which were circulated in reporting about the relocation
of the village due to climate change (Herrmann, 2019).

Another downside is that though photojournalism highlights the adverse im-
pacts of climate change, some view it as failing to showcase its root causes



or possible solutions (Nurmis, 2017). Solutions journalism is therefore trying
to bridge this gap as visual reporting is also considered solutions journalism.
A study by Dahmen et al. (2021) suggests that narrative engagement can
play an important role in involving audiences in visual solutions reporting,
and that solutions visual reporting is more engaging on average. Further,
when audiences are more engaged in the visual solutions reporting, their
study findings suggest that participants report more positive outcomes for in-
terest, self-efficacy, and behaviour intentions. Though efforts are being made
to redress the challenges, a formidable foe in the form of Artificial Intelligence
(Al), which comes with the “watered down hook, line, and sinker” of transfor-
ming creative processes, has since risen.

The threat of artificial intelligence

Though there is a consensus that photojournalism is already playing a crucial
role in climate change public engagement by visually conveying the severity
and impact of environmental issues, thereby making them more relatable
and urgent to the public, the emergence of Al is, to some extent, is as a threat
as images can be ‘digitally manipulated, thereby creating misleading or false
narratives—spreading misinformation’ (Pavlina, 2023). A study by Onyeje-
lem (2023) further stresses that ‘the proliferation of Al-driven editing software
and image manipulation techniques threatens to undermine the credibility of
photojournalism, as manipulated images can easily lead to the erosion of
public trust in visual media’. Since ‘ensuring the authenticity of visuals in an
era of fast-paced information dissemination is a constant challenge’ (Pavlina,
2023), deepfakes or photorealistic CGl, are already being blamed for phoney
political media’, which does not help since the climate change phenomena is
highly politicised (Bereskin, 2023; Tongia, 2024). End-users of media mes-
sages are not always media literate, thus, they are not always aware that the
images they are viewing were designed to replicate the nuances of real-wor-
Id entities, nor can they fact-check e.g., ‘perform an inverse

search of images, to find out if it has been manipulated and/or that no use
has been made of photos out of context for misinformation purposes’ (Agno-
letti, 2018). That said, this essay shares Bereskin’s (2023) sentiment that ‘the
advent of hyper-realistic synthetic media, particularly contextually believable
deepfakes, underscores the necessity for public scepticism and rethinking
the adage ‘seeing is believing'.

To counter the Al threat, multi-stakeholder collaborations by entities such
as Partnership on Al, and Coalition for Content Provenance and Authenti-
city (C2PA) have united to fight against synthetic disinformation. For one,
‘C2PA’s crucial innovation lies in a specification that embeds reliable data
into images, thereby hindering tampering’ (Bereskin, 2023). This method of
fingerprinting digital content, Bereskin (2023) posits has gained traction, no-
tably in photojournalism, with prototypes being used in Ukraine document
war effects. Other innovations such as PhotoGuard, Bereskin (2023) fur-
ther suggests could be utilised by media outlets to ‘immunize’ their images
against synthetic manipulation, adding small, undetectable changes that
resist tampering. Such tools, if integrated into legislative requirements, the
scholar adds, could greatly assist in the identification, prevention and mitiga-
tion of disinformation spread.

Though the ‘rapid speed of Al developments, the complexity of its compo-
nents, varying definitions of harm, and the need to assess potential damages
effectively’ (Tongia, 2024) seems to be challenging, efforts being made show
that there is hope in ensuring that Al does not become a threat to the role of
photojournalism in public engagement.

That said, this paper determined if and how photojournalism is enhancing
public engagement in climate change, as the need for effective public enga-
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gement has become more pressing than ever. The paper adds to knowledge
by responding to Omondi’'s (2024) assertation that ‘opportunities remain for
research to reflect more of the ubiquity of crises and the increased focus on
the use of visuals in crisis communication in the last decade’, and the reite-
ration that visual communication is understudied, particularly in crisis con-
texts. In their study, Husain et al. (2023) posit that ‘although there is a ton of
material about environmental online campaigns and photo communication in
the tools used for their research, very few of them combined the two into a
single topic, hence the current study fills this gap. However, it goes an extra
mile, expanding the research by adding Al, as it emerges as a transformative
tool that can strengthen the capacity of photojournalism to drive meaningful
climate change dialogue and action.

2. Methodology

2.1 Data collection, sampling and analysis

Journal studies published between 2023 and 2024 were retrieved within goo-
gle scholar, a web-based ‘academic search engine which catalogues betwe-
en 2 and 100 million records of both academic and grey literature’ (Haddaway
et al, 2015, p. 1). It was opted for because it collates results from across the
internet (Haddaway et al, 2015). The year 2023 was chosen because it is the
warmest year on record with the average global temperature of 1.45°C above
the pre-industrial average while 2024 is the year scientists suggest is on track
to being the first year in which the planet is more than 1.50C hotter than in the
1850-1900 pre-industrial period. For journal studies with the photojournalism
and artificial intelligence proclivity, the year 2023 was also opted for because
it is the period during which artificial intelligence went mainstream.

Searching the first 10 pages of the results as determined by the platform’s
algorithm, the data collection process utilised key words such as ‘photojour-
nalism, public engagement, climate change, newspapers, visuals’.

The initial search yielded 22 journal articles. Journals that were automatically
left out were those that did not focus on photojournalism and climate chan-
ge. Further screening and de-duplication resulted in 17 purposively sampled
articles that met the predefined criteria. The subsequent data analysis was
conducted using Atlas.ti, employing procedures such as coding and thematic
analysis.

3. Results and Discussion

This paper argued that since ‘images are ubiquitous in everyday life and are
a key part of the communication process that is shaping peoples’ attitudes
and policy preferences on climate change’ (O’'Neill, 2020), photojournalism is
already enhancing public engagement in climate change but the need for de-
liberate widespread effective public engagement has become more pressing
than ever given the wicked problem of climate change. In a quest to rigorou-
sly defend this argument, the paper explored how photojournalism is evoking
climate change public engagement that can support the localisation of SDG
13, more so at a time when artificial intelligence emerges as a transformative
tool that can strengthen the capacity of photojournalism to drive meaningful
climate change dialogue and action.

To effectively do this, the paper assessed 14 (82%) journal articles that dwelt
on photojournalism, public engagement, and climate change. Though the pa-
per found a dearth of studies which assess the triangular connection between
photojournalism, climate change, and Al, at (5.9%, n = 1), while two additional



studies that were considered (11.8%,) had a photojournalism and Al focus,
results suggest that artificial intelligence is already advancing the attainment
of SGD 13.

3.1.1 Enhancing public engagement in climate change

In a majority of the studies reviewed (64.7%, n = 11) there is strong eviden-
ce that photojournalism is already enhancing public engagement in climate
change (e.g., see Lopes and Azevedo, 2023; Mooseder et al., 2023; Tetzlaff
et al., 2024). This consensus is motivated by the common view that ‘visuals
matter during crises as they are more accessible and understandable, have
higher retention and engagement and positively impact risk perception’
(Omondi, 2024).

To invoke public engagement photojournalists were found to employ themes
such as devastation, emotional messaging, resilience, realism, global war-
ming, pollution, melting glaciers, and rising sea levels, reflecting the multifa-
ceted nature of the discourse on climate change (e.g., see Habib and Zahra,
2024). In ‘emphasising some aspects of a situation at the expense of others
to promote particular attributions and interpretations over others, potentially
guiding audience interpretation of information’ (Omondi, 2024), framing thus
played a crucial role in ensuring success. Results by Harvard and Hyvonen
(2023) further ‘indicate that practitioners gravitate toward variations of a “ga-
teway strategy,” in which motives and forms of visual presentation are cho-
sen as gateways to bypass the potential resistance or indifference to climate
change messages, thus guaranteeing an increased level of success. Among
notable frames highlighted by the journals analysed, is the reference to ‘ico-
nic images of oil-soaked birds that have raised awareness and galvanized
responses to environmental crises’ (Habib and Zahra, 2024).

Though largely considered indispensable in raising awareness—since the
1960s following ‘the advancement of communication technologies’ (Husain
et al., 2023), and increasing climate change public engagement (Mooseder
et al., 2023), when overdone, framing is accused of reducing public enga-
gement in climate change. For one, Saoud (2024) notes that ‘the stress-in-
duced lessens awareness of images related to climate change, while Habib
and Zahra (2024) reiterate that ‘in Pakistan, media coverage of floods often
emphasises negative aspects, potentially fostering helplessness and hinde-
ring disaster preparedness’.

While Harvard and Hyvonen (2023) are concerned that audiences become
desensitised and immune to terrible things happening around the world be-
cause they were told so often and in such a

broad sense and in so many places”, other scholars point to Solutions Jour-
nalism as a solution to the problematic nature of frames and recurrent cli-
mate change themes (e.g., see Lopes and Azevedo, 2023; Saoud, 2024).
In their paper, Lopes and Azevedo (2023) found the proportion of visual fra-
mes depicting potential solutions and adaptation strategies has increased
substantially, while Saoud (2024) refers ‘to pictures of climate solutions that
show examples of what each person can do to start positive actions and
energy choices’.

Given this discussion, it is clear that the question is not whether photojour-
nalism can enhance public engagement for climate change, as it is already
fulfilling that role. The question then becomes, how exactly is photojournali-
sm invoking public engagement? The following section seeks to respond to
this question.
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3.1.2 Storytelling and narrative techniques for Climate Change
public engagement

Results of the current paper suggest that storytelling and narrative techniques
are crucial tools widely utilised in ensuring the efficacy of photojournalism in
enhancing climate change public engagement across the world (e.g., see Ha-
bib and Zahra, 2024; Husain et al., 2023). While Husain et al. (2023) propose
that ‘every image needs to have its own storytelling, as storytelling can result
in increased awareness among audiences’, Habib and Zahra (2024) highlight
the work undertaken by Time magazine. The scholars describe the work as
evocative visual narratives that artfully portray the profound effects of climate
change through a lens that captures the resilience, vulnerability, and adapta-
tion of communities grappling with environmental challenges. Venturing fur-
ther, the authors give an example of flood images, stating that they showcase
the emotional and societal impact, emphasizing the urgency and communal
efforts required to navigate perilous situations.

Other varied elements that can further advance public engagement that are
highlighted by the studies analysed include: i) the inclusion of heat-vulnerable
people within the images selected, and ii) align images of extreme heat in
news coverage with evidence-based public health messages (Tetzlaf et al.,
2024), iii) respect to gender representation, the climate change imagery in
online (Parveen, 2023), and utilise visually engaging imagery (Harvard and
Hyvonen, 2023). All of this, the current argues should be done with the goal
to strengthen public resilience and readiness to act, thus translating to enhan-
ced climate change public engagement.

3.2. The role of Al in advancing photojournalism for climate change pu-
blic engagement

Among the studies analysed, there is consensus that visual journalism—
photography in the context of this paper—is a ‘dynamic and influential force,
shaping how audiences consume and interact with news and information’
(Pavlina, 2023). Advancing this role play is Al, which is accredited for ‘revolu-
tionising the way photographs are captured, edited, and analysed, thus ope-
ning up new possibilities and challenges for photographers and photojourna-
lists’ (Onyejelem, 2023). Overall, this paper found the positives (n=30) of Al to
outweigh the negatives (n=23). What further gave the Al positives additional
leverage were its present uses in photojournalism and the prospects it pro-
mised.

3.2.1 The Al positives

In photojournalism, results suggest that Al adoption is favoured because the
technology is significantly transforming the field of photography and photojour-
nalism, offering advanced capabilities and revolutionising various aspects of
the industry (Onyejelem, 2023). News production automation was found to
be the most prevalent Al characteristic among all the studies analysed. This
Generative Al attribute is preferred because of its ability to reduce time- con-
suming tasks (Paik et al, 2023; Pavlina, 2023; Onyejelem, 2023), ‘enabling
journalists to focus on more complex aspects of storytelling’ (Pavlina, 2023).
The second endorsement of Al was found centred on its ability to generate
high if not higher quality images capable of provoking emotions similar to tho-
se evoked by real-world images (Paik et al, 2023; Onyejelem, 2023).

In their study, for one, Paik et al. (2023) found that ‘once the headlines were
revealed, for both human-selected and Al-generated news images, the pre-
dominant emotions were approval and sadness for the climate change topic.’



In climate change protest headlines, Paik et al. (2023) found ‘Al-generated
images to often provide comparable or indepth context to the news story
than did the human-selected images’. ‘When comparing the emotional im-
pact of news images in different news topics, the authors also found that the
Al system was better at generating both higher news quality and human-like
images in the context of climate change compared to gun violence’. What all
this suggests is that Al can advance the efficacy of photojournalism in pro-
moting public engagement that can fuel increased climate action. In fact, Al
is already doing this as in the example of ‘the Los Angeles Times which uses
Quakebot, an algorithm that automates the reporting of latest earthquake
news’ (Paik, 2023). Pail et al. (2023) also make reference to another project
which developed a climate change visualizer that produced Al-generated
images of cities affected by environmental changes such as floods, storms,
and wildfire, all in an effort to ‘use emotions for a social cause, though in-
dividuals’ emotional responses to Al-generated images may not always be
consistent or predictable across individuals or contexts, such as topics on
climate change’.

Other Al positives highlighted by the studies assessed by this paper are Al’'s
ability to proffer personalised visual content, immersive user experiences,
inclusivity opportunities, easy image editing, reduced newsroom production
costs, and reduced competition for stock images. What the current paper
found most interesting is Al’s ability to detect manipulated images. This is gi-
ven the tool’s potential to be used to create deepfake images that can spread
misinformation (Onyejelem, 2023). Not forgetting privacy and consent issues
(as automated algorithms can analyse vast amounts of visual data, including
personal photographs, often without the explicit permission of the individuals
involved), and the use of Al in facial recognition technologies which poses
ethical questions concerning surveillance and infringement of civil liberties
(Onyejelem, 2023). Therefore, this paper shares Pavlina’s (2023) sentiment
that for visual journalism to remain a vibrant and indispensable pillar of the
information-rich society, the journey forward requires a commitment to ethi-
cal storytelling, technological innovation, diversity, and sustainable practices.

3.2.2. The Al negatives

Of the total articles analysed, the negatives found majorly concerned them-
selves with the deceptive use of Al. In their study, Paik et al. (2023) stress
that ‘publicly accessible generative tools can also perpetuate mis and dis-in-
formation and contribute to the spread of fake news’. Ethical issues that arise
from the misuse of Al also came out strongly, as e.g., ‘the use of generative
Al to produce and disseminate hyper-realistic news images fundamentally
goes against one of the main pillars of photojournalism ethics which stipula-
tes that no real-life images should be distorted, manipulated, stereotyped, or
staged’ (Paik et al., 2023; Pavlina, 2023).

Additional Al negatives that were found by the current paper include social
media’s constant demand for visual content and 24/7 coverage, job security
threats as production processes are automated, the rise of amateur photo-
graphers who devalue the profession, and regular hardware and software
changes (Onyejelem, 2023). Plaik at el., on the other hand noted that Al
generated images can be confusing and less informative, that the too many
emotions they generate can make it difficult to control the narrative, while
social biases and stereotypes can be reinforced.

To overcome some of these challenges and guarantee the effective role of
photojournalism in driving climate change public engagement, the journals
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analysed emphasised the need to: i) upskill photojournalists so they adapt
and thrive in Al driven environment, and ii) for photographers and photojour-
nalists to be cautious and transparent about their use of Al (Onyejelem, 2023,
Paik et al., 2023.

Conclusion

Overall, this essay argues that since ‘images are ubiquitous in everyday life,
since they are a key part of the communication process that is shaping pe-
oples’ attitudes and policy preferences on climate change’ (O’Neill, 2020),
photojournalism is already enhancing public engagement in climate change.
Photojournalism is accomplishing this by making the climate issue more ac-
cessible, relatable, urgent, emotionally impactful, and actionable (evidence
based). Thus, by engaging the public in meaningful ways, this essay con-
cludes that photojournalism ultimately encourages people to participate in
solving environmental issues. Though climate change photojournalism fa-
ces threats such as limited newsroom budgets, and possible Al manipula-
tion, research shows that ample efforts can be done and are being made
to counter the problems, thereby ensuring that photojournalism continues to
play a significant role in motivating public engagement in climate change is-
sues. To counter their budget problems, Pavlina (2023) suggests posits that
‘embracing novel approaches to storytelling and audience engagement, and
by leveraging engaging visual content to drive subscriptions, memberships,
and donations from an invested audience’, news outlets can create value,
attract audiences, and diversify revenue streams. On the other hand, instead
of maintaining its dual reputation as a threat and a blessing, Sandalow (2023)
suggests Al can be viewed as good, as it can help with e.g., cutting emissions
of greenhouse gases, thus, helping make significant contributions to climate
mitigation through emissions monitoring, the power sector, manufacturing,
materials innovation, the food system and road transport
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The impact of climate change on the Future

of Food, Agriculture and Irrigation
in the Middle East and Africa

Abstract:

The Middle East and North Africa (MENA) region faces acute climate change
challenges, particularly affecting food security, agriculture, and water resour-
ces. Characterized by arid and semi-arid climates, the MENA region is expe-
riencing rising temperatures, reduced rainfall, sea level rise, and increased
frequency of extreme weather events.

This report examines the implications of these climatic changes on agricul-
tural productivity, water availability, and food systems, emphasizing the re-
gion’s dependency on scarce water resources and rain-fed agriculture. With
agricultural yields threatened by prolonged droughts, soil degradation, and
water stress, adaptation strategies such as climate-smart agriculture, advan-
ced irrigation techniques, and drought-resistant crop varieties are explored.
The study highlights the necessity of regional cooperation, policy reform, and
investment in sustainable practices to mitigate the adverse effects of climate
change. By adopting integrated water management, promoting renewable
energy, and enhancing food production resilience, MENA countries have the
potential to address current vulnerabilities and transition toward a sustai-
nable agricultural future.
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1. Introduction

1.1 Overview of the MENA Region

The Middle East and North Africa region includes 19 countries, which are
grouped as follows: Levant, Gulf, Iraq, Egypt, Sudan, and the Maghreb.

The climate of the Middle East and North Africa region is characterized by:

* Very dry areas in the desert, particularly in the Arabian Peninsula.

*  Cold mountainous areas, and humid conditions in the Levant.

» Irag, North Africa, and Yemen are located near coastal plains with se-
mi-dry climates.

1.2 Climate Change in the MENA Region

Climate change impacts have been clearly observed in MENA, with projected

effects worsening by 2050. These include:

* The average temperature is steadily increasing, especially during the
summer months.

* Changes in rainfall patterns have become more frequent. Some areas
are becoming more dehydrated.

e Sea level rise poses a long-term threat to coastal communities in MENA.

* Average summer and winter temperatures are expected to rise by 2°C
and 1.5°C, respectively. For example, in Baghdad, the temperature du-
ring summer can reach hazardous levels of 40°C, which poses risks to
human health and food security.

* Reduced fishing due to changes in temperature and ocean acidity.

» Sea level rise affecting low-lying areas like Alexandria and the Nile Delta,
which impacts soil drainage and leads to saltwater intrusion into groun-
dwater.

Water resources have become more difficult to manage due to increased va-
riability and uncertainty in rainfall prediction. This is compounded by popula-
tion growth, especially due to the influx of refugees as a result of geopolitical
conditions in the region. Droughts are expected to become more severe, par-
ticularly in the Mediterranean region, with statistics showing worsening con-
ditions in Morocco, Tunisia, and Algeria. Crop yields are significantly reduced
in some areas, and without adaptation measures, the region faces reduced
agricultural productivity. For example, barley yields in Jordan are projected
to decline by 22%, and wheat yields in Syria may decrease by 23%. High
temperatures are also expected to spoil food more quickly, which, combined
with limited refrigerated storage, further threatens food security. However, in-
vesting in new technologies and drought-resistant crops can counteract some
of these disruptions.

2. Climate Change Impacts

2.1 Agricultural Dependency and Vulnerability

Agricultural production in the MENA region depends heavily on natural resour-
ces such as land, water, and climate, in addition to infrastructure, manpower,
and financial and policy preparations. The entire MENA region is considered
a climate change hotspot, with climate models predicting temperatures 20%
higher than global averages. The region is already the most water-scarce
in the world, with increased temperatures likely leading to more severe and
persistent droughts.

*  More than 60% of the population has little access to safe drinking water.



e Approximately 70% of the region’s GDP is exposed to water stress.

e About 70% of MENA's agricultural production is dependent on rainfall,
making the region highly vulnerable to changes in temperature and rain-
fall patterns.

Simon Steele, Executive Secretary of the UN Office on Climate Change,
stated: “The Middle East and North Africa (MENA) region is at a crossroads,
facing not only the devastating effects of climate change but also the challen-
ge of transforming its economies to ensure prosperity in a world in line with
a 1.5°C warming.”

Additionally, Inger Andersen, Executive Director of the United Nations Envi-
ronment Programme (UNEP), emphasized: “Climate change is not a forese-
eable threat — the MENA region knows this from first-hand experience with
extreme heat waves and water shortages. At this Climate Week, | invite par-
ticipants to seize the opportunity to forge a resilient future for the MENA re-
gion and beyond. Let's harness innovation and inspire transformative action
because every part of a degree matters.”

3. Socioeconomic Impacts

3.1 Heat Stress and Economic Losses

On average, poor households lose 5% of their total income annually due to
heat stress, compared to 4.4% for non-poor households. This climate-in-
duced income gap between rural poor and non-poor populations results in
approximately $21 billion in losses from floods and over $20 billion annually
from thermal stress.

Long-term temperature increases also lead to rising dependence on agricul-
ture, particularly for poor households. This makes them highly vulnerable to
climate change, as agricultural incomes are projected to decrease by 53%
for poor households with every 1°C increase in temperature. Conversely,
non-agricultural incomes in these households will decline by 33%.

4. Agricultural Challenges and Opportunities
4.1 Water Scarcity and Land Degradation

The MENA region is one of the driest and most water-stressed areas global-
ly. It has 97% of its land classified as arid or semi-arid. The region also fa-
ces transboundary water conflicts over major rivers like the Nile, Euphrates,
and Tigris, with disputes over water rights likely to intensify during droughts.
Over-extraction of groundwater for irrigation has led to rapidly falling water
tables, which are exacerbated by increased salinization.

Desertification is affecting around 2.1 million square kilometers of land an-
nually, further reducing the availability of productive land. Urbanization is also
encroaching on agricultural land, reducing the available area for farming.

4.2 Climate-Induced Challenges for Agriculture

e Increased frequency of extreme weather events, including droughts,
which have historically occurred every few decades, is now happening
every 5-10 years.

e Heat stress is adversely affecting livestock health and productivity.

e Technological barriers, such as a lack of digital infrastructure in rural
areas, limit the potential for precision agriculture.
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» Poor access to agricultural extension services reduces farmers’ knowle-
dge about sustainable farming practices.

5. Adaptation and Mitigation Strategies
5.1 Water Management Innovations

» Desalination and Water Recycling: These technologies can help supple-
ment freshwater supplies, though they come with high costs and energy
demands.

* Modern Irrigation Techniques: Expanding the use of drip and sprinkler
irrigation systems can significantly reduce water usage compared to tra-
ditional flood irrigation.

5.2 Climate-Smart Agriculture

» Agroforestry and Soil Conservation: These practices improve soil health,
increase biodiversity, and provide alternative income sources for farmers.

* Improved Forecasting and Early Warning Systems: Better meteorological
services can help farmers anticipate weather-related risks and adapt their
practices accordingly.

5.3 Policy and Economic Reforms

* Integrated Water Resource Management (IWRM): Cross-border water
management agreements and comprehensive water conservation plans
are critical for sustainable water use.

» Subsidy Reforms: Redirecting subsidies towards sustainable practices,
such as the adoption of water-efficient technologies or drought-resistant
crops, can improve resource utilization.

5.4 Research and Development Investments

» Strengthening regional research institutions to focus on arid agriculture
will help develop locally adapted solutions, including new crop varieties
and innovative farming techniques.

Conclusion

The MENA region faces pressing challenges due to climate change, inclu-
ding reduced agricultural productivity, water scarcity, and economic instability.
However, with the adoption of sustainable farming practices, technological
innovation, and regional cooperation, the region can overcome these chal-
lenges and transition to a more resilient and sustainable agricultural future.
By investing in renewable energy, integrated water management, and clima-
te-smart agriculture, MENA countries have the potential to lead in global ef-
forts to mitigate climate change and ensure food security.
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Abstract: Keywords:

Climate change represents one of the most significant challenges that the
world faces in the 21st century. Global warming, caused by excessive gre-
enhouse gas emissions, results in a range of serious consequences for the
environment, economy, and human health. The problems caused by climate
change are varied:
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mobility, Green Deal, railway,
environmental protection

1.Rising Temperatures
According to the Intergovernmental Panel on Climate Change (IPCC) report,
global temperatures have risen by approximately 1.1°C compared to pre-in-
dustrial levelst(IPCC, 2021). This temperature increase leads to extreme we-
ather events, such as heatwaves, droughts, and floods.
1* Intergovernmental Panel on
2. Rising Sea Levels S)I!mate Change (IPCC). (2”021)
The same report predicts that sea levels will rise by 0.5 to 2 meters by the Sixth Assessment Report.
end of the century if appropriate measures are not taken *(IPCC, 2021). This 2 World Bank. (2020).
has serious implications for coastal communities, including the loss of hou- “The Economic Case
sing and threats to biodiversity. for Climate Action.”

3. Loss of Biodiversity

Climate change contributes to habitat loss and species extinction. A 2020
World Bank report indicates that six out of ten species could become endan-
gered due to changing climatic conditions ?(World Bank, 2020).
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4. Impact on Agriculture

Changes in climatic conditions affect agricultural production, potentially lea-
ding to food shortages and rising prices. An analysis by the Food and Agricul-
ture Organization (FAO) states that global food production could decline by
10-30% by 2050 if greenhouse gas emissions are not reduced3(FAO, 2021).

5. Effects on Human Health

Climate change also impacts human health. Increased temperatures and
extreme weather conditions contribute to a rise in cardiovascular and respi-
ratory diseases, as well as the transmission of infectious diseases*(World
Health Organization, 2018).

Recognizing the issue of climate change and aiming to showcase the best
ecological solutions to help mitigate its impact on our environment, from 2022.
the Educational Science Program of Radio Television of Serbia has been bro-
adcasts positive examples of ecological practices across Europe that can be
applied in Serbia. Several examples from the field of transport are presented.

Introduction

The Impact of Transportation on Climate Change

According to the International Energy Agency (IEA), the transportation sector
is responsible for approximately 24% of global CO2 emissions 5(IEA, 2020).
This sector includes private cars, public transportation, freight traffic, and air
transport. The main causes of emissions include:

- Use of Fossil Fuels

Most vehicles rely on gasoline or diesel, contributing to increased CO2 emis-
sions. Transitioning to electric vehicles and alternative fuels could significant-
ly reduce these emissions.

- Urbanization and Increased Traffic

As cities grow, the demand for transportation rises, leading to traffic con-
gestion and additional emissions. More efficient public transport and infra-
structure changes are crucial for reducing negative impacts.

- Globalization

Increased trade necessitates greater freight transportation, which also contri-
butes to emissions. Changes in logistics and the use of more environmental-
ly-friendly transportation methods are essential.

Globally, numerous initiatives and plans are aimed at combating climate
change. Some of the key plans include:

- Paris Agreement

Adopted in 2015, this agreement aims to limit global warming to below 2°C,
with efforts made to reduce it to 1.5°C. Signatory countries commit to redu-
cing greenhouse gas emissions®(United Nations, 2015).

- National Action Plans

Many countries are developing strategies to lower emissions and enhance
resilience to climate change. These strategies often include measures to im-
prove public transportation, upgrade infrastructure, and promote sustainable
practices.
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- Initiatives to Reduce Transportation Emissions

Organizations like the International Energy Agency and the World Health
Organization work on promoting sustainable transportation, including the
development of electric vehicles and the enhancement of public transport
systems.

Climate change is a complex issue that requires global cooperation and ur-
gent action. The impact of transportation on greenhouse gas emissions is
significant, but there are various strategies and initiatives that can help miti-
gate this impact.

Transportation in Europe

The European Green Deal represents an ambitious initiative of the European
Union aimed at achieving climate neutrality by 2050. This agreement encom-
passes a wide range of sectors, with transportation standing out as one of
the most important and complex areas that need transformation due to its
significant impact on greenhouse gas emissions.

Transportation in Europe accounts for approximately 25% of total CO2 emis-
sions, making a substantial contribution to global warming, with fossil fuel
vehicle traffic being the largest portion of these emissions.”(EU 2022).

One of the main strategies of the European Green Deal is the “decarboni-
zation” of the transportation sector. This involves a shift to more sustainable
forms of transport, such as electric vehicles, improved public transportation,
and increased use of bicycles.

For example, Kristine Munkgard Pedersen from the Environmental Admini-

stration of Copenhagen highlights for “Green Europe” that the city has in-

vested significant resources and efforts to achieve comprehensive cycling

infrastructure. Fifty percent of Copenhagen’s residents are cyclists, and the-

re are many more bicycles than cars in the city—roughly a 5:1 ratio in favor

of bicycles. There are more than 750,000 bicycles in the city, meaning there . o
are actually more bicycles than residents. This didn’t happen by chance; they 3 Food and Agriculture Organization
built the infrastructure that supports cycling, with bicycle paths spanning 380 f;ﬁ?sgzs?;l)s ,,Cl'mate Change and
kilometers throughout the city. In the past decade, they have constructed '

bicycle bridges connecting different parts of the port, making it quicker for 4 World Health Organization. (2018).
cyclists to traverse from one side to the other. The orange bicycle snake “Climate Change and Health.”
designed by the Dissing+Weitling architects opened about ten years ago

and has become a popular shortcut through the city, used daily by twenty 5 International Energy Agency (IEA).
thousand cyclists. (2020). “Global Energy Review 2020.”
Additionally, the city of Vienna has launched a strong campaign to invest in 6 United Nations. (2015).

bicycle infrastructure. Just last year, 44 projects were initiated to build an ad- Paris Agreement.

dit@or_mal 17 kilometers of bicycle paths in the main traffic network and improve 7 European Commission, Transport
existing ones. Emissions Report 2022.

Vienna has been building bicycle paths for years to increase the percen- 8 European Green Deal.
tage of citizens who use bicycles daily. Construction began in the 1980s,

and since then, the cycling infrastructure has expanded. Today, there are

approximately 1,400 kilometers of well-maintained bicycle paths in Vienna,

said Martin Blum, Director of Vienna Agency for Mobility for ,Green Europe®.

Through the Green Deal, the European Union has a vision of reducing CO2

emissions in transportation by at least 30% by 2030 compared to 2020 le-

velsé.(EU Green Deal).
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The European Green Deal also foresees economic support and incentives for
developing infrastructure that enables the use of alternative energy sources.
This includes investments in electric charging networks and other forms of
alternative fuel. In addition to technological solutions, the Green Deal empha-
sizes the importance of changes in citizen behavior.

Raising Awareness About Sustainable Transportation

Increasing awareness about sustainable transportation and providing infor-
mation on alternative options are critical to achieving the goals set forth in
environmental initiatives. Educating and informing citizens about sustainable
mobility will be essential for reducing dependence on fossil fuel-powered
vehicles.

A notable example is the city of Luxembourg, which has offered free public
transportation for several years. Patrick Goldschmit, the alderman for mobi-
lity in Luxembourg City, emphasizes to “Green Europe” that buses in the city
are utilized by approximately 500,000 to 600,000 passengers weekly, totaling
over 40 million passengers annually.

The city plans to electrify its entire bus fleet within the next two years. For over
a decade, they have been analyzing air quality at various locations throughout
the city, monitoring nitrogen dioxide and carbon dioxide emissions. They have
concluded that after the introduction of electric vehicles, primarily buses, air
quality has significantly improved.

In the coming years, European governments are expected to implement va-
rious measures that will contribute to achieving the objectives of the Europe-
an Green Deal. Innovations such as autonomous vehicles, increased public
transport usage, and the creation of pedestrian zones in urban areas are
anticipated to bring about lasting changes. The adoption of such measures
could result not only in emission reductions but also in an improved quality
of life in urban environments and better preservation of biodiversity in cities
and large towns.

The European Green Deal is not only an ecological initiative; it represents a
vision for a future where sustainability and quality of life are priorities. Tran-
sforming the transportation sector is a crucial step in that process. Through
policies encouraging sustainable transportation modes, changes in citizen
behavior, and innovations, it is possible to build a cleaner and more sustai-
nable planet. Serbia is also contributing to this vision with its efforts to mo-
dernize transportation infrastructure and align more closely with European
standards.

Traffic in Serbia

Transportation in Serbia predominantly relies on road traffic, with approxima-
tely 76% of all freight and 82% of passenger traffic carried out by road. Ac-
cording to data from the Statistical Office of the Republic of Serbia, in 2022,
there were about 1.85 million registered passenger vehicles in the country.
Unfortunately, Serbia’s vehicle fleet is aging, with more than 70% of cars
being over ten years old, which contributes to higher emissions and greater
environmental stress.

One of the most pressing issues is air pollution, significantly exacerbated by
road transport. The air quality in Belgrade, the capital, is among the poorest
in Europe.
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Rail transport in Serbia has long been neglected compared with road tran-
sport. With approximately 33% of freight and 3% of passenger traffic utilizing
railways, there is ample room for modernization. Serbia has been in discus-
sions regarding substantial investments in railway infrastructure, estimated
at around €1.5 billion, with a significant focus on rehabilitating existing lines
and introducing modern rolling stock.

The EU’s backing for Serbia’s railway projects is crucial, especially in re-
structuring and enhancing safety protocols. Future modernization plans aim
to improve connectivity and efficiency across the Balkans, integrating Serbia
more effectively into the wider European transport network.

Development of Infrastructure and Improvement
of Travel and Transport Conditions in Serbia

The development of infrastructure and the improvement of travel and tran-
sport conditions in Serbia are key priorities for sustainable economic growth
and integration into European trends.

As a candidate country for EU membership, Serbia recognizes the need to
modernize its transport system to increase competitiveness and improve the
quality of life for its citizens.

Increasing efficiency and modernizing transport infrastructure can have a
significant positive impact on the environment. The transport of passengers
and goods by rail and the promotion of public transport use can reduce har-
mful gas emissions and air pollution. Moreover, greater availability of rail
transport and improved travel conditions can lead to changes in citizens’
habits. Encouraging the use of trains instead of cars can result in reduced
traffic in cities, thereby improving living conditions and reducing pollution.

The introduction of modern trains and the improvement of the railway network
can significantly influence citizens’ habits. In a survey conducted by the Insti-
tute of Economic Research, more than 60% of respondents expressed their
willingness to use rail if travel conditions were improved®(2022). Increasing
the efficiency, comfort, and scheduling of trains can significantly change tra-
vel approaches and reduce car traffic. Educating citizens on the environmen-
tal benefits of using railways will also play an important role.

In Serbia, educating citizens can significantly contribute to reducing air pol-
lution, which is one of the biggest problems in urban areas, Belgrade and
Novi Sad.

The Role of Citizen Education in Raising Awareness of Benefits

The role of citizen education in raising awareness of these benefits is inva-
luable. Without sufficient information about the impact of their decisions on
the environment, citizens often fail to understand the importance of transitio-
ning from personal vehicles to public transportation. Educational programs
can encompass various approaches, including workshops, informational
brochures, social media campaigns, and collaboration with schools and local
communities.

For instance, resently many project have been implemented which promote
environmentally sustainable modes of transport and reduce car usage by
educating and sensibilizing citizens about the efficiency of public transporta-
tion.When people recognize the personal benefits of using public transport,
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such as saving money and time spent on parking, they are more likely to
engage and become part of the solution.

Given the numerous challenges faced by public transportation in Serbia, such
as poor infrastructure, outdated vehicles, and insufficiently regular services,
citizen education should go hand in hand with improving the system. Citizens
need to be aware not only of the environmental benefits of public transporta-
tion but also of its practical advantages. Only through a prolonged education
process can prejudices be overcome and a habit of using public transport
established.

As a society, we must commit to broad educational campaigns and engage
all relevant stakeholders to ensure that public transportation becomes the
primary and preferred option for all citizens of Serbia.

Networking with European Transport Systems

Networking with European transport systems is becoming increasingly im-
portant for Serbia. This integration is crucial not only for economic benefits
but also for aligning with European standards regarding safety, quality, and
environmental protection.

Serbia’s transport network is characterized by its strategic geographical lo-
cation in Southeast Europe, serving as a vital link between Western and Ea-
stern Europe. The country is enriched with a combination of road, rail, river,
and air transport systems, yet it has faced challenges regarding infrastructure
development and modernization.

To enhance its transport network and strengthen ties with European systems,
Serbia has embarked on several key initiatives:

1. EU Funding and Technical Assistance

Serbia has been engaged in various EU-funded projects aimed at impro-
ving transport infrastructure and services. This includes the Connecting
Europe Facility (CEF) and other grants that facilitate modernization efforts.

2. Bilateral Agreements

Serbia has entered into agreements with neighboring countries like Hun-
gary, Romania, and Croatia to enhance cross-border transport coopera-
tion. These agreements facilitate smoother customs procedures, reducing
delays and promoting trade.

3. Regional Cooperation

Initiatives such as the Western Balkans Transport Community aim to har-
monize transport regulations and standards among the participating coun-
tries, fostering regional integration and connectivity with the EU.

4. Public-Private Partnerships (PPP)

The Serbian government has increasingly recognized the importance of
engaging the private sector in infrastructure development through PPPs.
This strategy is expected to accelerate projects and introduce innovative
solutions in transport management.

The future of Serbia’s networking with European transport systems appears
promising as the country continues its journey towards EU integration. Incre-
asing economic cooperation, bolstered by an improved transport network,
can facilitate trade and attract foreign investment. Enhanced connectivity will
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not only benefit Serbia’s economy but will also allow it to play a vital role
in the EU’s broader transport strategy, contributing to regional stability and
growth. As Serbia invests in modernization, embraces sustainable practices,
and fosters collaboration with European partners, it is poised to make signifi-
cant strides in networking with European transport systems.

Sustainable Development Strategy Commitment

Serbia has committed to implementing a Sustainable Development Strategy,
which includes reducing CO2 emissions in transportation. It is expected that,
through connections with European networks, there will be increased usage
of trains and public transport, thereby reducing dependence on passenger
cars.

Currently, Serbia is implementing a range of strategic projects aimed at im-
proving transportation infrastructure. Among these are the modernization of
railway lines, the construction of expressways, and the enhancement of ur-
ban transport systems.

For instance, the “Serbia 2025” project, which involves investments totaling
approximately 8 billion euros, focuses on the renovation of railway and road
infrastructure. The Ministry of Construction, Transportation, and Infrastructu-
re plans to modernize over 1,000 kilometers of railway by 2025, which will re-
duce travel time and increase safety. Furthermore, the construction projects
for the new railway lines linking Belgrade—Budapest and Belgrade—Ni$ are
crucial not only for Serbia but will also enhance regional connectivity.

Belgrade-Budapest Railway

The construction of the high-speed railway line from Belgrade to Budapest
is one of the Serbian Government’s priorities and is part of a broader plan
to modernize the railways in the Balkans and connect to European railway
networks. This project, which is largely supported

by China, has always been in the spotlight due to its strategic importance.
The railway will enable faster and more efficient transportation of passen-
gers and goods between the two capitals. This project is expected to reduce
travel time between Belgrade and Budapest to under three hours, thereby
enhancing the business and tourism potential of the region. Additionally, the
completion of this project will positively impact sustainable mobility by redu-
cing CO2 emissions during travel.

Belgrade-Nis Railway

Another significant infrastructure project is the construction of the Belgra-
de-Nis railway line, which will considerably improve rail transport within Ser-
bia. This line will connect Belgrade and NiS, the capital and an important
economic center, providing faster access to central and southern Serbia,
while also enhancing regional connectivity with neighboring countries.

This project has been actively pursued for several years, with substantial
support from European funds. The development of railway infrastructure,
such as the Belgrade-Nis line, can be crucial for economic advancement, job
creation, and raising living standards for citizens.

The completion of this railway is expected to boost freight transport, thereby
further reducing the need for road transportation and positively impacting the
environment.
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Potential of the Belgrade-Budapest and Belgrade-NiS Rail Projects

The construction projects for the Belgrade-Budapest and Belgrade-Nis
railways have the potential to significantly improve railway traffic in Serbia,
with far-reaching positive consequences for the economy, sustainability, and
the quality of life for citizens. The development of these railway lines not only
strengthens regional connectivity but also contributes to the reduction of har-
mful gas emissions and promotes a more environmentally friendly mode of
transport.

The World Bank has recognized the importance of these projects and has
invested approximately 200 million dollars into the development of railway
and road infrastructure in Serbia, alongside other international partners such
as the European Investment Bank and the Chinese Development Bank. The
objective of these investments is to establish a modern transportation system
that will allow for faster, more efficient, and environmentally friendly transport
services.

Conclusion

Improving transportation infrastructure in Serbia is a multi-layered process
that requires a strategic approach, investment, and collaboration with inter-
national organizations. The development of the railway sector and the adop-
tion of European standards can bring numerous ecological and economic
benefits. The future of transport in Serbia lies in sustainable solutions that will
enhance the quality of life for citizens and mitigate negative environmental
impacts. With proper implementation, Serbia can become a model of a su-
stainable transportation system in the region.
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South Africa

Reflecting My Vision
In Reporting Climate Change

Abstract:

Climate change is an existential threat that demands urgent and in-
formed reporting. In Africa, the consequences are particularly severe,
requiring journalists to adopt a responsible and impactful approach
to climate issues. As | engaged with the “Reporting Climate Change”
course, | realised that effective journalism must do more than present
facts; it should advocate for solutions and empower communities.

As the clock ticks down on our planet’s future, the conversation
around climate change has reached a fever pitch. At the heart of this
discourse lies the pivotal role of journalism, which must evolve from
merely chronicling environmental woes to shaping narratives that
inspire action and instigate change. This research seeks to amplify
the voices of those most affected by climate change— particularly in
Africa—highlighting how climate journalism can transcend traditional
boundaries to foster resilience, innovation, and community empower-
ment.

Grounded in a robust theoretical framework that intertwines climate
science, social justice, and media studies, this exploration delves into
the nuances of responsible reporting. It draws on frameworks such
as the Social Construction of Climate Change and Solutions Jour-
nalism, emphasizing that effective reporting is not just about presen-
ting facts but also about constructing narratives that resonate with
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the lived experiences of diverse populations. By situating my research
within these established theoretical arenas, | aim to demonstrate how
informed, empathetic journalism can catalyse public discourse and in-
fluence policy, ultimately paving the way for a more sustainable and
equitable future.

In an era where misinformation abounds and the stakes are higher
than ever, my research aspires to address this gap in climate repor-
ting. By integrating local knowledge with scientific rigour and reframing
challenges as opportunities, | believe we can cultivate a new brand
of journalism—one that not only informs but empowers, inspires, and
ignites action. Through a thorough examination of the methodologies
and insights gleaned from the Reporting Climate Change program,
this work offers a fresh perspective on how we can redefine climate
narratives to build a resilient and informed global community.

1. Defining the Problem: The Climate Reporting Dilemma in Africa

As the clock ticks inexorably towards environmental tipping points, the
urgency of climate change reporting has never been more pronoun-
ced, especially in vulnerable regions like Africa. Here lies the crux of
the problem: while the impacts of climate change resonate through
every facet of life— from agriculture to health, from migration to infra-
structure—journalistic coverage often remains fragmented, reactive,
and sensationalized. This gap is not just a journalistic failing; it is a
disservice to the public and policymakers who rely on accurate infor-
mation to shape critical decisions.

The challenge intensifies when we consider the complexities of the
African context. Here, the realities of climate change intertwine with
socio-economic challenges, cultural narratives, and geopolitical dy-
namics. Journalists are tasked with not just reporting the facts about
rising temperatures or erratic weather patterns but translating these
scientific concepts into relatable narratives that empower communities
to advocate for sustainability and adaptation.

However, many media outlets still struggle to move beyond cata-
strophic headlines to highlight innovative solutions and grass-roots
initiatives. This is where effective climate journalism is needed

most-to illuminate pathways for hope, resilience, and actionable chan-
ge. The absence of such narratives perpetuates a cycle of despair,
undermining public motivation to engage with climate issues critically.

Thus, the pressing issue is clear: how can journalists reshape their
approach to transforming climate reporting into an insightful, opportu-
nity-focused dialogue that resonates with audiences? The answer lies
in education and collaboration, as equipped professionals who under-
stand the nuances of climate impact can illuminate the interconnecte-
dness of issues and offer comprehensive, accurate, and engaging co-
verage that not only informs but inspires action.



In shaping the future of climate journalism in Africa, the focus must
shift from mere reporting to advocacy, from doom-laden stories to
conversations around innovation and resilience. Only then can we
provide the narratives necessary for a sustainable future, highlighting
the profound intersection of climate change with human experience.
The time for change is now-let's harness the power of storytelling to
confront the climate crisis head-on and mobilize communities towards
a greener tomorrow:

Defining the Problem

The challenge lies in the misrepresentation and under-reporting of
climate change impacts, particularly in vulnerable regions. This misin-
formation can lead to disengagement and ineffective policy respon-
ses. My research aims to explore how journalists can bridge this gap
by providing accurate, nuanced, and actionable information.

Background Context

The Reporting Climate Change program offers a structured approa-
ch to understanding climate science and the media’s role in shaping
public discourse. The collaboration between various educational and
media organizations highlights the importance of cross-regional insi-
ghts, specifically tailored for journalists facing diverse challenges.

Theoretical Framework

Incorporating established theories in climate journalism, such as the
“Public Understanding of Science” and “Solutions Journalism” fra-
meworks, | aim to situate my understanding within a broader aca-
demic context. These frameworks stress the importance of not just
reporting climate crises but informing audiences about ongoing solu-
tions and adaptations.

Viewpoint

| believe that climate journalism must transition from merely reporting
climate events to actively engaging with communities, fostering resi-
lience, and highlighting innovative solutions. By doing so, journalists
can play a critical role in building a more informed, proactive society
in the face of climate change.

Review of Relevant Literature on Climate Change Reporting

1. Perspectives on the Problem

The problem of climate change has generated many perspectives
across various fields, including environmental science, journalism,
politics, and social advocacy. Each domain offers distinct interpreta-
tions and insights into climate change reporting and its implications.

- Environmental Science Perspective: From this standpoint, climate
change is framed as a scientific reality characterised by rising global
temperatures, shifting weather patterns, and biodiversity loss. This
perspective often advocates for a strong reliance on empirical eviden-
ce and the underlying scientific mechanisms driving climate change.
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- Journalistic Perspective: Journalists, especially those specialising
in climate reporting, interpret the problem through the lens of commu-
nication and public engagement. They argue that effective reporting
must bridge the gap between scientific understanding and public per-
ception. This perspective emphasises storytelling, accessibility, and
emotional resonance, suggesting that facts alone are insufficient to
inspire action or change behaviours related to climate issues.

- Political Perspective: Politically, climate change is viewed as a criti-
cal issue of governance, international relations, and public policy. This
perspective involves debates on climate justice, policy frameworks,
and governmental accountability. It recognizes the inequalities that
climate change exacerbates, particularly in regions like Africa, where
vulnerable populations face disproportionate risks. Political analyses
often critique the role of governments and institutions in contributing to
or mitigating climate crises.

- Social Advocacy Perspective: Advocates emphasise the ethical di-
mensions of climate reporting. They argue for inclusive journalism that
gives voice to marginalised communities disproportionately affected
by climate change. This perspective prioritizes equity and social justi-
ce, asserting that effective climate communication must encompass
diverse narratives and empower communities to participate in climate
solutions.

2. Critical Examination of Material Read
In examining the literature on climate change reporting, several the-
mes and critiques emerge:

- Effectiveness of Communication: A significant body of literature
critiques traditional journalistic approaches for their focus on alarming
statistics without contextual analysis. Some studies have shown that
mere reporting of doom-and-gloom scenarios can lead to audience
desensitisation. Alternatively, literature on “solutions journalism” hi-
ghlights the importance of portraying not only the challenges but also
innovative solutions and community resilience. This more balanced
approach can engage audiences more effectively and encourage pro-
active responses.

- Intersectionality in Reporting: Some scholars stress the need for
intersectional approaches in climate reporting. They argue that climate
change does not exist in a vacuum; it intersects with issues of race,
gender, and economic status. Literature that incorporates these di-
mensions tends to provide a more comprehensive understanding of
the complexities involved in climate change narratives. Critics note
that ignoring these intersections often results in oversimplified stories
that fail to capture the lived experiences of various communities.

- Local vs. Global Narratives: The tension between local and global
perspectives in climate reporting has been a recurring theme in the
literature. Some argue that global narratives often overshadow local
realities, leading to a disconnect between international discourse and



grassroots experiences. Research indicates that local journalism can
play a crucial role in addressing climate issues relevant to specific
communities, yet it is often underfunded and undervalued.

- Ethics of Reporting: The ethical implications of climate reporting
are also heavily debated. Scholars advocate for a responsible appro-
ach that avoids sensationalism while accurately representing the ur-
gency of the climate crisis. The literature highlights the importance of
transparency in sourcing information and the need to balance scien-
tific rigour with community perspectives. There is a call for journalists
to be mindful of how their narratives can influence public perceptions
and behaviours concerning climate action.

In summary, the literature on climate change reporting presents diver-
se perspectives that underscore the complexity of the issue. Critiques
of traditional practices, calls for intersectionality, and an emphasis on
ethical journalism highlight the evolving nature of climate communi-
cation. As | integrate these insights into my own reporting practices, |
remain committed to fostering a nuanced, inclusive, and solutions-o-
riented approach to climate journalism.

Relevant Data on Climate Change Reporting

1. Global Temperature Rise: According to the Intergovernmental
Panel on Climate Change (IPCC), global surface temperatures have
increased by approximately 1.1 degrees Celsius since 1850-1900.
This data underscores the urgency to address climate change and
its implications on various sectors, including agriculture, water supply,
and public health.

2. Climate Vulnerability in Africa: A report by the United Nations
Environment Programme (UNEP) highlighted that Africa is among
the most vulnerable regions to the impacts of climate change, with
projections showing that food production could decline by up to 50%
in some areas by 2025 due to climate-related factors. This reinforces
the critical need for targeted climate journalism that addresses these
specific vulnerabilities.

3. Public Perception and Awareness: A Pew Research Center sur-
vey indicates that nearly 70% of respondents in various global regions
consider climate change a major threat. However, awareness differs
significantly across demographics and regions, emphasizing the role
of journalists in shaping public understanding of climate issues.

4. Successes of Solutions Journalism: The Solutions Journalism
Network reported that articles focusing on solutions to climate change
do not diminish the seriousness of the issue; instead, they improve
reader engagement and inspire action. Stories that highlight success
stories and local adaptations can empower communities and motivate
policy changes.
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Interpretation of the Data

The data collectively illustrates the multifaceted nature of climate
change and highlights the pressing need for informed responsible
journalism. The rising global temperatures and the significant impact
on agriculture in Africa predominantly reflect the urgency for adaptive
strategies and informed discourse. The varying levels of public per-
ception call for enhanced efforts to improve climate literacy through
nuanced reporting that goes beyond mere fact-sharing.

This aligns with the theoretical framework introduced earlier in the es-
say, which emphasizes the role of journalism as a tool for advocacy
and education. The findings support the notion that climate journalism
must pivot towards not only reporting crises but also framing climate
discussions around opportunities for innovation and adaptation, parti-
cularly in vulnerable regions.

Synthesis of Data and Theories

The evidence gathered from various credible sources supports the
proposition that climate change reporting, especially in regions like
Africa, must evolve to address the intersectionality of climate issues
with social, economic, and political dynamics.

1. The Intersectionality of Stories: By recognising climate change
as a cross-cutting issue, the insights highlight how journalism can cap-
ture the interconnectedness of various crises and human experien-
ces. This bridges the theories of systems thinking in environmental
journalism, suggesting that effective reporting should interlink various
dimensions of climate impact, which can lead to more comprehensive
public discourse.

2. Credibility and Local Voices: The emphasis on sourcing diver-
se voices and credible data emphasises a theoretical underpinning of
participatory journalism. This approach not only enhances the authen-
ticity of climate narratives but also aligns with the ethics of inclusive
reporting—where marginalised voices in the climate conversation are
amplified.

3. Framing for Action: The concept of “framing climate as an op-
portunity” suggests a paradigm shift that aligns with the principles of
solutions journalism. This frame reframes the narrative from one of
despair to one of possibility, encouraging proactive engagement from
the public and stakeholders alike.

In summary, the synthesis of data and theoretical frameworks suppor-
ts a transformative approach to climate change journalism. It under-
scores the necessity for responsible storytelling that informs, engages,
and empowers, ultimately leading to a more sustainable future rooted
in collaboration and community action.



To effectively refute the major view on climate change journalism, whi-
ch often portrays a predominantly pessimistic narrative centred on
doom and despair, it's important to emphasize several critical reasons
why this perspective is less acceptable compared to the more balan-
ced and opportunity-focused view | am promoting.

Examples Of Successful Climate Journalism Case Studies from
Africa

1. The Guardian’s “Africa’s Climate” Series: This series highlights
the impact of climate change across various African countries, focu-
sing on communities that have successfully implemented sustainable
practices. For example, the article on farmers in Ethiopia showcases
how local agricultural adaptations, like drought-resistant crops and
water conservation techniques, have led to increased resilience and
food security despite climate challenges.

2. Ghana’s “The Fourth Estate” Initiative: This project emphasizes
solutions journalism by training journalists to report on local climate
initiatives. One highlighted case study features a community in Nor-
thern Ghana that has successfully adopted solar energy for cooking
and lighting, showcasing the benefits of renewable energy while en-
couraging broader adoption across the region.

3. Kenya's “Climate News Network”: This platform aims to produce
in-depth climate reporting while emphasizing local voices and solu-
tions. A notable article reported how coastal communities in Kenya
are implementing mangrove restoration as a natural defence against
rising sea levels. By providing insight into the tangible benefits of such
initiatives, journalism not only educates the public but also inspires
communities to engage in similar projects.

4. South African Environmental Journalism Projects: The “Media
in the Era of Climate Change” initiative trains South African journali-
sts to effectively cover climate issues. A successful case involved a
report on Cape Town’s water crisis, detailing the local government’s
innovative water catchment systems and community-led conservation
efforts. This reporting framed the water crisis not just as a challenge
but as an opportunity for advocacy and local action.

5. “Sustainable Development Goals” (SDGs) Reporting in Tanza-
nia: Journalists in Tanzania

have showcased practices that meet multiple SDGs while addressing
climate change. For instance, covering community-led reforestation
projects that improve biodiversity and provide livelihoods exemplifies
responsible reporting that highlights both challenges and solutions.
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Africa Climate Change Journalism Associations
Pan African Media Alliance for Climate Change (PAMACC)

An African association of environmental journalists. The alliance was
formed in 2013 as a PACJA and has been operational since. The main
objective of PAMACC is to provide support to journalists reporting on
climate change. It is run by regional coordinators who continue to en-
courage journalists to set up national bodies that can be responsi-
ble for running the initiative more closely and achieving the alliance’s
mandate. Creating and changing the climate change narrative using
the African lens will provide a lot of insight into achieving less emission
of natural gases and other mitigating aspects of climate change. It will
provide a voice to the indigenous people, women and most especially
the youth who are not only creative but also passionate and energetic.

Oxpeckers

The Oxpeckers Center for Investigative Environmental Journalism is
Africa’s first journalistic investigation unit focusing on environmental
issues. The Center combines traditional investigative reporting with
data analysis and geo-mapping tools to expose eco-offences and
track organised criminal syndicates.

The African Network of Environmental Journalists (ANEJ)

The African Network of Environmental Journalists (ANEJ) is an orga-
nisation that seeks to promote public understanding of environmental
issues in Africa by improving the quality, accuracy, and intensity of
environmental reporting. The organisation, whose motto is “the voice
of the African environment”, aims to increase the coverage of envi-
ronmental issues in the media in Africa and to enhance the capacity
of African journalists to report on environmental issues through work-
shops, networking, information sharing, and institutional development.

Power Shift Africa

Power Shift Africa (PSA) and partners hosted the second African jour-
nalists training on climate change just days before the Africa Climate
Summit, seeking to entrench African voices in the global climate di-
scourse.

Jamlab

Jamlab, short for the Journalism and Media Lab, is a project of the
Wits Centre for Journalism. Its work aims to support more and better
innovation in journalism and media in Africa.

Africa:; national associations

e Benin: Association des Journalistes et Communicateurs Scientifi-
gues du Benin

* Burkina Faso: Association des Journalistes et Communicateurs
scientifiques du Burkina Faso



e Cameroon: SciLife-Cameroon’s Association of Science Journali-
sts and Communicators

» Democratic Republic of Congo: Réseau National des Journali-
stes Congolais Pour 'Environnement

» Ethiopia: Ethiopian Environment Journalists Association

* Mozambique: Rede de Jornalistas Ambientais de Mozambique

» Niger: Association des Journalistes Scientifiques du Niger Nige-
ria: Nigeria Association of Science Journalists

 Rwanda: Rwanda Association of Science Journalists

» Sierra Leone: Federation of Environmental Journalists in Sierra
Leone

* Sierra Leone: The Sierra Leone Environmental Journalists Asso-
ciation

» Sierra Leone: Union of Environmental Journalists

e South Africa: South African Science Journalists Association

e Sudan: Sudanese Environmental Journalists Association

e Sudan: Sudanese Society for Scientists and Environmental Jour-
nalists

e Tanzania: Journalists Environmental Association of Tanzania

» Togo: Science Journalists and Communicators of Togo

» Tunisia: Tunisia Environment Reporting Network

* Uganda: Uganda Science Journalists Association

e Zambia: African Network of Environmental Journalists - Zambia
Chapter

e Zimbabwe: Zimbabwe Environmental Journalists Association

1. Narrowing the Narrative Limits Engagement

The dominant perspective often frames climate change as an insur-
mountable crisis, thereby fostering a sense of helplessness among
audiences. This approach can result in disengagement from the is-
sue, as people may feel overwhelmed and decide that their individual
actions will not result in meaningful change. In contrast, by adopting
a more positive and opportunity-focused narrative, | aim to inspire
action and innovation, highlighting efforts and solutions that commu-
nities are spearheading. This empowers the audience, encouraging
them to be part of the solution rather than passive observers of cata-
strophe.

2. Complexity of Climate Change Misrepresented

The typical narrative tends to oversimplify climate change into a binary
of impending doom versus business as usual. This fails to acknowle-
dge the diverse ways in which communities adapt, resist, and inno-
vate in the face of climate challenges. By emphasising the nuanced
realities and the adaptive strategies being employed—especially in
contexts like Africa—I argue for a more comprehensive portrayal that
reflects the complexities of climate issues. This approach invites a de-
eper conversation about resilience, sustainability, and the potential for
positive change, rather than merely highlighting negative outcomes.
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3. Lack of Inclusivity in Perspectives

The maijor view often prioritizes scientific data and global reports while
sidelining local voices and experiences. This tends to perpetuate a
top-down narrative that may not resonate with those most affected by
climate change. My proposed view seeks to incorporate a wider array
of perspectives, including those of local communities, indigenous pe-
oples, and grassroots activists. By amplifying these voices, we gain
valuable insights into on-the-ground realities and community-driven
solutions, thus enriching the overall discourse on climate change.

4. Influence on Policy and Action

Focusing on doom can also impede effective policy advocacy. Poli-
cymakers may be more inclined to ignore or dismiss climate reports
that evoke despair rather than hope. Conversely, highlighting oppor-
tunities and successful initiatives can motivate policymakers to enact
supportive legislation, incentivising sustainable practices and innova-
tion. This proactive approach is essential for engaging stakeholders
at all levels—from local governments to international agencies—and
promoting a collaborative effort toward climate action.

Identifying Weaknesses in My Data
While | advocate for a more balanced perspective, | acknowledge cer-
tain gaps and weaknesses in my current data:

- Incomplete Regional Coverage: My data may lack comprehensive
coverage of all regions, particularly under-represented communities
affected by climate change. This could lead to a skewed understanding
of how diverse cultures and environments respond to climate issues.

- Limited Longitudinal Studies: Much of the data | rely on may not
include long-term studies that capture the evolving impacts of climate
change and the effectiveness of various adaptation measures over
time.

- Potential Bias in Sources: There might be an over-reliance on se-
lect sources that emphasize success stories, which could detract from
a full understanding of ongoing challenges. This risk of bias undersco-
res the need for a more exhaustive collection of data that includes both
success and struggle.

How Journalists Can Effectively Engage With Local Contexts and
Cultures

Journalists can effectively engage with local contexts and cultures by
employing several strategies that ensure their reporting resonates with
the communities affected by climate change. Here are some key ap-
proaches:

1. Building Relationships with Local Communities: Establishing
trust is crucial. Journalists should immerse themselves in the commu-
nities they are reporting on by attending local events, engaging with
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community leaders, and understanding local customs and values.
This helps in cultivating relationships that foster open communication
and mutual respect.

2. Listening and Inclusivity: Active listening is essential to under-
stand the unique perspectives, experiences, and concerns of com-
munity members. Journalists should prioritise inclusivity by featuring
voices from diverse demographics—such as women, youth, and mar-
ginalised groups— ensuring a variety of viewpoints are represented
in their coverage.

3. Cultural Sensitivity: Understanding cultural norms and narratives
is vital in shaping how stories are told. Journalists should approach
local traditions, beliefs, and languages with sensitivity and respect.
They can incorporate local idioms, metaphors, or storytelling techni-
ques that resonate with audiences to enhance relatability.

4. Highlighting Local Knowledge and Solutions: Communities
often have valuable indigenous knowledge and practices that can in-
form climate adaptation strategies. Journalists should actively seek
out and showcase these local solutions, providing platforms for com-
munity-led initiatives, which can empower residents and inspire broa-
der engagement.

5. Collaborative Reporting: Partnering with local journalists or me-
dia organizations can enrich storytelling by incorporating local insi-
ghts and nuances. Collaboration allows for a deeper understanding
of regional issues and fosters a more authentic narrative that reflects
the community’s realities.

6. Contextualizing Climate Change: Journalists should relate clima-
te issues to local priorities, drawing connections to agriculture, health,
economy, and security. By framing climate change within the broader
context of daily life, reporters can make it more relevant and urgent
for the community.

7. Utilising Local Languages: When possible, reporting in local lan-
guages can significantly enhance accessibility and engagement. This
practice not only makes information more comprehensible but also
shows respect for cultural identity and heritage.

8. Feedback Mechanisms: Establishing channels for community fe-
edback on reporting can help journalists refine their approach and
ensure ongoing relevance. This can include community forums, social
media interactions, or surveys to gauge public response and engage-
ment with the stories being told.

9. Education and Capacity Building: Journalists can contribute to
the community’s understanding of climate change by organising wor-
kshops, seminars, or informational campaigns. Increasing local awa-
reness and capacity to engage with climate issues empowers com-
munities and ensures they are active participants in the narrative.
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10. Long-term Engagement: Rather than treating climate stories as
one-off pieces, journalists should cultivate long-term relationships with
the communities they cover. This entails following up on issues, revi-
siting communities, and continuing to tell their stories as they evolve
over time.

By embedding these strategies into their reporting practice, journalists
can create narratives that not only inform but also resonate deeply
with local communities, driving advocacy and fostering resilience in
the face of climate change challenges.

Solutions and Grassroots Initiatives

Successful climate journalism has effectively showcased innovative
solutions and grassroots initiatives in several ways. Here are some
specific examples:

1. Community-Based Adaptation Initiatives: Articles highlighting
local organizations in Africa that implement community-based adap-
tation projects, such as rainwater harvesting systems in rural villages
or drought-resistant farming techniques. For instance, the work of the
Green Belt Movement in Kenya, founded by Wangari Maathai, has
been reported to show how tree planting and community empower-
ment can combat deforestation and soil erosion, improving both local
ecosystems and livelihoods.

2. Renewable Energy Projects: Coverage of solar energy projects
in sub-Saharan Africa, such as the Solar Sister initiative, which em-
powers women entrepreneurs to distribute solar products. Journalists
have highlighted how these initiatives not only provide clean energy
but also promote social and economic development, showcasing a
sustainable path forward.

3. Sustainable Agriculture Practices: Reporting on organisations
like the Permaculture Research Institute, which demonstrates sustai-
nable farming techniques that enhance food security while rebuilding
local ecosystems. Journalists can spotlight success stories from far-
mers who adopt these methods, illustrating how they combat climate
impacts while improving yield.

4. Climate Resilience in Urban Planning: Stories on cities like Cape
Town that have implemented water conservation measures in respon-
se to severe droughts. Journalists can showcase how investments in
green infrastructure, such as permeable pavements and urban gar-
dens, not only address climate risks but also enhance urban livability.

5. Youth-Led Movements: Coverage of youth climate movements,
such as Fridays for Future or local equivalents in Africa, that advocate
for policy changes and raise awareness about sustainability. Highli-
ghting the voices of young activists who engage in tree planting, clea-
nup efforts, or awareness campaigns illustrates the power of grassro-
ots movements in driving change.
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6. Innovative Technologies: Reporting on startups and tech compa-
nies developing climate-friendly technologies, such as biodegradable
packaging or carbon capture systems. By showcasing these innova-
tions, journalists can illustrate pathways for industry and economy to
align with sustainability goals.

7. Policy Advocacy Success Stories: Articles documenting the passa-
ge of legislation in various African nations aimed at addressing climate
change, such as renewable energy targets or conservation efforts. Re-
porting on the public campaigns that led to these changes demonstrates
the efficacy of informed advocacy and civic engagement.

By focusing on these solutions, climate journalism can inspire hope and
motivate communities to engage with climate issues constructively, mo-
ving beyond a narrative of despair toward a future filled with possibilities
and innovation.

Education and Collaboration: Strategies for Implementation

To build a resilient framework for effective climate journalism in Africa,
the following strategies for education and collaboration can be imple-
mented:

A. Educational Programs

1. Journalism Training Workshops
- Target Audience: Aspiring and current journalists, media students, and
community leaders.
- Focus Areas:
- Understanding climate science and its socio-economic impacts.
- Skills in solutions journalism and narrative construction.
- Ethical considerations in climate reporting.
- Implementation: Partner with universities and NGOs to develop and
deliver workshops.

2. Online Courses and Resources
- Platforms: Utilise existing e-learning platforms to reach a wider audien-
ce.
- Content:
- Modules on climate science basics, effective storytelling, and ad-
vocacy strategies.
- Case studies showcasing successful climate journalism initiatives.
- Outcome: Create a repository of knowledge accessible to journalists
across Africa.

3. Mentorship Programs
- Structure: Pair experienced journalists with newcomers in the field.
- Activities:

- Hands-on reporting assignments focused on climate issues.

- Regular feedback sessions and collaborative project development.
- Goal: Foster a culture of learning and shared knowledge in climate
reporting.
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B. Collaborative Frameworks

1. Partnerships with Environmental Organizations
-Objective: Cohesively bring together the voices of scientists, activists,
and journalists.
- Activities:
- Joint reporting projects that highlight community-led climate ini-
tiatives.
- Funded research projects to generate data for robust storytelling.
- Benefit: Ensure that journalism is informed by evidence and enriched
by diverse perspectives.

2. Network of Climate Journalists
- Formation: Establish regional networks that facilitate communication
and resource sharing among climate journalists.
- Functions:
- Regular meetups, both virtual and in-person, to discuss challen-
ges, share reports, and brainstorm solutions.
- Collaborative campaigns or special features to cover climate sto-
ries from various angles.
-Result: Creates a united front for climate reporting and encourages
cross-border journalism efforts.

3. Engagement with Local Communities
- Methodology:
- Host community forums and listening sessions to gather stories
directly from those affected by climate change.
- Train community members in basic reporting skills to empower
local narratives.
- Outcome: Builds trust and provides journalists with authentic content
that resonates with audiences.

4. Involvement of Policymakers
- Strategy:
- Create platforms for dialogue between journalists and policyma-
kers to ensure that media coverage is aligned with policy needs.
- Facilitate workshops where journalists can get firsthand updates
on climate policies and decisions.
- Impact: Strengthens the relevance of journalism in influencing clima-
te-related policies and decisions.

By implementing these educational programs and collaborative fra-
meworks, we can cultivate a new generation of climate journalists in
Africa who are not only informed but also empowered to drive conver-
sations and actions surrounding climate change. Together, these stra-
tegies will enhance the coherence, relevance, and impact of climate
journalism across the continent.

Conclusion

In summary, while the prevailing view on climate change journali-
sm presents several valid concerns, its limitations in creating enga-
gement, misrepresenting complexity, excluding diverse perspecti-



ves, and potentially hindering policy action make it less acceptable.
By advocating for a narrative that highlights opportunities, grass-roots
innovations, and inclusive perspectives, | aim to contribute to a more
effective and empowering discourse on climate change, driving mea-
ningful action in communities and beyond. Recognising the weaknes-
ses in my own data allows me to strive for a more comprehensive and
balanced approach in future reporting.

My work in reporting climate change fits into the broader landscape
of scientific inquiry and activism aimed at addressing one of the most
pressing issues of our time. By integrating insights from scientific re-
search and grass-roots perspectives, my reporting endeavours con-
tribute to a continuum of knowledge dissemination that informs not
only public discourse but also policy- making. | see my role as that of
a facilitator who bridges the gap between complex scientific informa-
tion and community understanding, ensuring that the voices of those
most affected by climate change are amplified. This aligns with the
ongoing efforts of scientists and researchers dedicated to translating
their findings into accessible content that inspires action and fosters
resilience.

To extend and improve my work, | recognise the importance of col-
laboration with various stakeholders, including scientists, policyma-
kers, and local communities. By fostering deeper partnerships, | can
enhance the rigour of my reports by incorporating more empirical data
and expert analysis. Additionally, | aim to refine my storytelling te-
chniques to present climate narratives that are not only informative
but also emotionally resonant, thereby mobilising a wider audience
towards advocacy and action. Lastly, continuous engagement with
emerging technologies and platforms for journalism will allow me to
reach diverse audiences more effectively, promoting a shared under-
standing of climate issues that transcends geographical and cultural
boundaries. By committing to these improvements, | hope to contri-
bute meaningfully to the global conversation on climate change and
empower communities to engage in the necessary transformations
for a sustainable future.
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The country’s water resources are stretched thin, impacting both agricultural

production and daily human consumption. Morocco’s National Water Plan
aims to combat these issues through infrastructural and policy reforms, yet
challenges persist.
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1. Introduction
1.1 Water Scarcity and Sanitation Challenges in Morocco

Morocco is one of the countries most vulnerable to water scarcity due to its
arid climate, inconsistent rainfall, and increasing demand on water resources.
Water scarcity, compounded by rapid population growth, climate change, and
socio-economic challenges, has strained Morocco’s water supply and sanita-
tion systems. Annual water availability has dropped below 620 cubic meters
per person, pushing Morocco into a category of water stress that requires
immediate and sustained attention.

1.2 Morocco’s Water Management Efforts

Water scarcity in Morocco is not a new issue; however, in recent years, it has
intensified, pushing the country to implement comprehensive strategies for
water management. Morocco’s National Water Strategy (PNE) and the Gre-
en Morocco Plan are significant efforts to increase water security, enhance
agricultural productivity, and ensure equitable access to water. The govern-
ment has outlined the National Strategy for Sustainable Water Management,
which focuses on climate adaptation, water conservation, and infrastructure
investment. International organizations, including the European Investment
Bank (EIB), have supported these initiatives through funding and technical
assistance. For example, the Chtouka desalination plant project is a result of
these partnerships and aims to provide sustainable water supplies in drou-
ght-affected areas of Morocco. This plant produces water for both agricultural
and urban needs, helping reduce the region’s reliance on groundwater.

1.3 Research in Sustainable Development

This research draws on the sustainable development framework, which em-
phasizes environmental stewardship, economic efficiency, and social equity.
By examining Morocco’s approaches and challenges in water and sanitation,
this study contributes to the understanding of sustainable water management
practices in water-scarce and arid regions.

1.4 Argument

While Morocco has made progress in sustainable water supply and sanita-
tion, it faces ongoing challenges due to climate variability, fragmented go-
vernance, and regional disparities. This essay argues that a more integrated
approach, involving technological solutions, stronger policy enforcement, and
community engagement, is essential to achieving water sustainability in Mo-
rocco.

2. Literature Review
2.1 Perspectives on Water Scarcity in Morocco

Multiple studies have explored the water scarcity issue in Morocco from
varying perspectives. Researchers have highlighted the significant impact of
climate change, arguing that Morocco’s climate-sensitive water resources re-
quire adaptive and resilient management strategies.

2.2Critiques of Current Water Management Approaches
Although Morocco’s National Water Strategy is ambitious, it faces several cri-

ticisms. Scholars argue that current strategies are often too infrastructure-fo-
cused, with insufficient attention to regulatory frameworks and community
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involvement.

3. Data on Morocco’s Water and Sanitation Infrastructure
3.1 Current State of Water Infrastructure in Morocco

Morocco’s water infrastructure includes over 140 dams, desalination plan-
ts, and wastewater treatment facilities. According to the Office National de
I'Electricité et de I'Eau Potable (ONEE) , the country’s water availability has
decreased significantly, from around 2,600 cubic meters per capita in the
1960s to less than 620 cubic meters today. This decline, driven by increased
demand, inefficient agricultural practices, and climate impacts, poses a cri-
tical challenge to water sustainability. Furthermore, over 25% of Morocco’s
rural communities still lack adequate sanitation facilities.

4. Linking Data to the Sustainable Development Framework

The data supports the argument that Morocco’s reliance on conventional wa-
ter sources, such as rain-fed reservoirs, is insufficient in the face of climate
change. Theoretical frameworks on sustainable development emphasize the
importance of diversification and efficiency in resource management. Mo-
rocco’s increased investment in desalination aligns with these frameworks,
providing an alternative water source less dependent on rainfall variability.

5. Evidence Supporting Sustainable Practices in Water Ma-
nagement

The National Water Strategy (PNE) incorporates multiple elements of su-
stainable development, such as conservation, desalination, and wastewater
recycling. The Chtouka desalination plant represents a practical application
of sustainable development theories by offering a climate-resilient water
source (Dahan & Bouchaou, 2017). Additionally, international funding, such
as support from the EIB, demonstrates the importance of collaborative effor-
ts in addressing Morocco’s water scarcity.

6. Criticism of Predominant Water Management Approa-
ches

While Morocco’s National Water Strategy has prioritized infrastructure and
desalination, there is criticism that it lacks adequate attention to regulatory
reform and local governance. Critics believe that the current infrastructu-
re-focused approach may lead to short-term gains but fails to address the
root causes of water inefficiency and inequitable access.

7. Areas Needing Further Research

The analysis primarily draws on government reports and international pu-
blications, which may not fully represent on-the-ground realities, particularly
in rural Morocco. Limited availability of region-specific data restricts a more
detailed examination of the challenges faced by local communities.

8. Technological Innovations in Water Management

Technological advancements are pivotal in addressing Morocco’s water
scarcity. One such innovation is the use of artificial intelligence (Al) to mo-
nitor and optimize water distribution. Al-driven systems help predict rainfall,
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manage reservoir levels, and reduce inefficiencies, particularly in agriculture.
Solar desalination also plays a vital role. The Noor Ouarzazate Solar Com-
plex is exploring integration with desalination systems to ensure a renewable
water supply for drought-prone regions15.

Conclusion

This research contributes to the broader discussion on sustainable water ma-
nagement by providing insights into Morocco’s adaptive strategies in respon-
se to water scarcity. Morocco has demonstrated progress in implementing
solutions such as desalination plants, renewable energy integration, and im-
proved water infrastructure. However, challenges remain, particularly in ad-
dressing governance gaps and ensuring equitable access to water resources
for rural and underserved communities.

Future studies should incorporate field research to provide a more granu-
lar view of the specific challenges and responses within Morocco’s diverse
regions. This approach could help uncover the socio-economic impacts of
water and sanitation policies, particularly for vulnerable populations. Further
integration of community-based water management initiatives and innovative
technologies like artificial intelligence (Al) and smart water grids is crucial to
achieving long-term sustainability.

By embracing a holistic approach that includes policy reform, technological
innovation, and community engagement, Morocco can better navigate the
challenges of water scarcity while aligning with global sustainable develop-
ment goal.
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Introduction

Climate change is increasingly recognized as a driver of human migration
and conflict. Rising temperatures, sea-level rise, and extreme weather events
are displacing communities, straining resources, and exacerbating social ten-
sions. The international community must address this growing crisis.

Argument

The international community must adopt a comprehensive approach to ad-
dress climate refugees and conflict, recognizing the intricate relationships
between climate change, human migration, and conflict.

Climate Change and Human Migration

Scientific evidence overwhelmingly links climate change to human migration.
The Intergovernmental Panel on Climate Change (IPCC) Reports and climate
models demonstrate the correlation.

Consequently, Climate change is projected to increase displacement and mi-
gration in various regions, particularly in areas with low-lying coastal zones,
deltas, and island nations. The IPCC report highlights the potential impacts of
climate change on human migration and displacement, emphasizing the vul-
nerability of certain regions and populations. The key findings from this report
suggests that climate change will increase displacement and migration due
to the increase in Sea level rise and costal erosion, increased frequency and
severity of extreme weather events, changes in precipitation patterns and
water scarcity, and loss of livelihoods and decreased food security.

The most vulnerable regions projected to be affected are low lying coastal
areas for example, Bangladesh and Vietham. The small island nations, the
Mekong and Nile delta regions as well as Sub-Saharan Africa.

Migration patterns are projected to be mostly internal and within country. Me-
aning that there will be an increase of people leaving rural communities into
urban areas as well as crossing borders into neighboring countries where
facilities are favorable or available.

This upsurge of migration will however, likely to produce shocks that will in-
stigate impacts on social and economic activities, and evoke human rights
concerns. The strains on local infrastructure and resources has potential to
unbridle conflict and social unrest.

The IPCC's Fifth Assessment Reportl observes and emphasizes the urgent
need for climate action to mitigate the impacts of climate change on human
migration and displacement, while recommending adaptation and resilience
strategies, the development of climate — resilient infrastructure, at the same
time, agitating for social protection programs and international cooperation
and climate governance.

With various models showing an increase in migration due to climate change.
Models CMIP5 (Coupled Model Intercomparison Project Phase 5). A broader
awareness of climate change and its interconnected factors should simulate
various climate change scenarios and their impacts on migration and climate
refugees “Climate change and human migration” (Climatic Change, 2018)2
- to counter a growing population of climate induced migration and conflicts.



Breakdown of displacement

Data derived from UNHCR shows that displacement is rising at alarming ra-
tes. At the end of 2023, an estimated 117.3 million3 people worldwide were
forcibly displaced due to persecution, conflict, violence, human rights vio-
lations, and events seriously disturbing the public order. This number has
been increasing for 12 consecutive years, with 8.8 million people displaced
in 2023 alone.
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Fig 1. Showing IDPs from 2014-2023

The global refugee population in the year 2023 is said to have increased by
7% to reach 43.4 million. This figure includes 31.6 million refugees and peo-
ple in a refugee-like situation, 5.8 million other people in need of international
protection under UNHCR’s mandate, and 6 million Palestinian refugees un-
der UNRWA's mandate.

A further 68.3 million remained Internally Displaced People (IDPs) due to
conflict and violence. The largest IDP populations are in Sudan (9.1 million),
Syria (7.2 million), and the Democratic Republic of the Congo (6.7 million).

Regional Displacement

Since 1985, Sudan has barely recovered from the drought and desertifica-
tion crisis of which caused massive famine in western Sudan and forced
thousands to relocate to urban centers. With another shock in 2023, one
of the largest humanitarian and displacement crises in the world ensued?.
Over 5 million children were displaced children. Many live in overcrowded
and makeshift camps and settlement, facing inadequate shelter, sanitation,
and health care services. Now they face an additional threat of dangerously
high temperature, further endangering their lives. With frequent drought, high
rainfall variability, and an economy heavily dependent on natural resources.
Sudan is one of the most vulnerable countries to climate variability and cli-
mate change.
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In Myanmar, escalating violence displaced over 1.3 million people within the
country in 2023. The conflict in the State of Palestine also led to significant
displacement, with up to 1.7 million people (or over 75% of the population)
displaced in the Gaza Strip.

Climate Change and Conflict

Climate change exacerbates social, economic and political tensions, increa-
sing the risk of conflict as illustrated by these case studies: Syria is fighting
with a host of environmental challenges that range from water scarcity and soll
degradation to air pollution and insufficient waste management. The substan-
tial water deficit paints an unembellished picture of resource strain, Scientists
says the two factors that affect the occurrence of drought are low rainfall and
elevated evaporation levels (https//camegieendowementorg>sada). In Su-
dan, Darfur region, the mutual relationship of traditional agricultural patterns
and nomadic activity was unraveled by climate change. The expansion of
the desert southwards every year, and decline in median annual rainfall by
15-30 percent was not seen by the Arab herders and settled farmers’6 before
creeping desertification and drought took hold in the region decades before
the outbreak of the 2003 war that forced farmers to change their practices.

The impact of climate change was not immediately recognized. As time pro-
ceeded, this shift in land use barred herders from traditional grazing areas
and eroded the longstanding interdependent relationship between the two
groups, gradually leading to bloodshed. Today, Darfur suffers from a heighte-
ning climate crisis. The dry seasons are longer and hotter, and the rainy sea-
sons less predictable, jeopardizing life sustaining crop yields and worsening
existing food insecurity. In this context, impacts of drought, crop failure, water
scarcity, social, and political activities can disrupt lifestyles and livelihoods,
and make some places uninhabitable or undesirable- sparking climate mi-
gration.

Considering climate migration and conflict is a growing phenomenon and that
there are unique vulnerabilities that can be explored, the call to respect hu-
man dignity, observance of good governance, respect of rights of individuals,
needs to be embraced. Research and studies points out that such attributes
have capabilities to induce successful models that can push and reverse the
adverse effects of climate induced changes. Researches and Studies by the
UN Peace Building Commission has also proffered initiatives to address cli-
mate emergencies that are aimed at addressing the complex relationships
between climate change, conflict, and peace building. The studies focus on
the intersection of climate change, security, and peace, highlighting the need
for integrated approaches.

International Response

The international response to climate refugees has been somewhat fragmen-
ted, with existing frameworks like UNFCCC, Paris Agreement?7, and Refugee
Convention having gaps and challenges in addressing this critical issue. Whi-
le political decisions and climate agreements have made progress to avert
conflicts, more is needed to effectively address climate migration and refu-
gees.

Gaps in the current frameworks.

The Refugee Convention established in 19518 doesn’t provide protection for
climate induced migrants since they don’t meet the conventions’ criteria. Si-
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milarly, the Guiding Principles on internal Displacement aren’t legally binding
and primarily focus on those displaced within their own country due to natural
and human made disasters.

Another challenge has been having to define who qualifies to be climate
refugees. The lack of clear definition has hindered the development of ef-
fective policies to protect these individuals. while the Paris Agreement sets
parameters for a climate neutral world, that focus on mitigation and adaption
measures, it does not specifically address the human morality issues.

Again, the lack of binding agreements on climate migration, insufficient fun-
ding for climate adaptation and mitigation, limited data and research on cli-
mate migration, inadequate protection for climate migrants and refugees and
climate change disproportionate impact on vulnerable communities, has cre-
ated huge gaps and challenges for climate refugees.

Effective Strategies

Research on climate change induced migration in Africa, Asia, and Latin
America reveals some alarming trends in these regions. Over 140 million
people will be forced to migrate within their countries by 2050 UN9, creating
a human crisis that will threaten developmental processes. This is because
climate change impacts resources, such as water, crops, fisheries, at the
same time the rise of sea levels and storm surges, are making certain areas
increasingly inhabitable.
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Keys findings indicate that in Africa climate change is expected to dispropor-
tionately affect Sub-Saharan region with potential migration hotspots iden-
tified in countries such as Nigeria, Ghana and Ethiopia. In Asia, the south
parts are going to be highly vulnerable, with climate migration is projected to
increase in countries like Bangladesh, India and Pakistan.

It means that climate resilient transport infrastructure that includes the design
of transport systems that prioritize inclusivity, sustainability and resilient has
to be in place. For instance, roads have to be built with climate resilient ma-
terial and transport planning can incorporate the needs of the disadvantaged
groups. Hydro power plants and interconnections can reduce dependence
on fossil fuels and mitigate climate change impacts. In agriculture irrigation
systems and dams can incorporate climate resilient agriculture and help com-
munities adapt to changing weather patterns.

The world has the capacity to build climate resilient infrastructure, cooperate
in disaster risk reduction and raise much needed awareness on climate edu-
cation.

Conclusion
The international community must prioritize a coordinated response to cli-

mate refugees and conflict, addressing root causes, protecting vulnerable
populations, and promoting sustainable development.
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