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Abstract: Climate change is a tangible reality for Morocco, and its economic impacts are already
being felt across key sectors like agriculture, tourism, and water resources. This isn't just an
environmental issue; it's a threat to livelihoods and sustainable development. This paper takes a close
look at Morocco's economic vulnerabilities to climate change. We'll examine the adaptation and
resilience strategies the country has put in place, and we'll identify the hurdles and opportunities that
lie ahead in building a truly resilient economy. While Morocco has made strides, significant
challenges remain in areas like funding, coordination, public awareness, and effective policy
implementation. Our findings highlight the urgent need for a holistic and transformative approach —
one that embraces economic diversification, technological innovation, stronger environmental
governance, and a commitment to reducing social inequalities. Further research is crucial to evaluate
the long-term effectiveness of adaptation measures and discover new, innovative strategies.
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1. Introduction

The world is grappling with climate change, a challenge with far-reaching and complex consequences.
It's no longer a distant threat; it's our present reality (IPCC, 2021). Rising temperatures, shifting rainfall
patterns, rising sea levels, and more frequent extreme weather events don't just harm the environment —
they strike at the very heart of our economies and societies (Stern, 2007). Developing nations,
particularly those heavily reliant on climate-sensitive sectors, bear a disproportionate burden (Denton et
al.,, 2014). This wvulnerability is often compounded by limited capacity to adapt, inadequate
infrastructure, and widespread poverty (World Bank, 2010).
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Morocco, situated in a semi-arid region of North Africa, is on the front lines of these climatic challenges.
Its geographical location and economic dependence on sectors like agriculture, tourism, and fisheries
make it highly susceptible to the impacts of climate change (El Jemri et al., 2018). Recurring droughts,
dwindling water resources, coastal erosion, and flooding are not abstract concerns; they are concrete
threats to food security, water availability, economic progress, and the well-being of Moroccan citizens
(Agoumi & Debbarh, 2012).

Faced with this daunting reality, Morocco has proactively implemented ambitious adaptation strategies
and policies. These aim to reduce vulnerability and bolster resilience to climate change (MTEDD, 2021).
These strategies encompass a range of measures: promoting energy efficiency, investing in renewable
energy, sustainably managing water resources, and protecting coastal zones.

However, implementing these strategies is not without its obstacles. Securing adequate funding,
fostering effective institutional coordination, and raising awareness among local communities remain
significant challenges (HCP, 2020).

This context underscores the critical need to thoroughly understand the impacts of climate change on
Morocco's economy. We must assess the effectiveness of implemented adaptation strategies and identify
both the challenges and opportunities for enhancing the nation's economic resilience. This literature
review synthesizes current knowledge on this vital issue, analyzing sectoral vulnerabilities, adaptation
policies, and persistent challenges. Our goal is to provide a solid foundation for future research and
policy actions that promote sustainable and inclusive development in Morocco, while explicitly
addressing the challenges of climate change.

2. Issues

Morocco's location in a semi-arid region makes it particularly vulnerable to the effects of climate change.
We're seeing rising temperatures, less rainfall, and more intense extreme weather events (Driouech et
al., 2010). These changes have direct and indirect consequences for the Moroccan economy, particularly
for agriculture, tourism, and water resources. This could impact food security, job creation, and social
stability (El Jemri et al., 2018).

While Morocco has implemented adaptation strategies, significant challenges remain in funding,
coordinating efforts, implementing policies, and monitoring progress (MTEDD, 2021). It's also vital to
understand how vulnerable populations are affected and how we can strengthen their ability to adapt
(World Bank, 2020).

This literature review seeks to answer the following key questions:

e How is climate change affecting the Moroccan economy, and what are the pathways through
which these effects are transmitted?

o What are the most effective adaptation and resilience strategies to mitigate these impacts and
ensure a sustainable and inclusive development path for Morocco?

Derivative Questions:

e Which economic sectors in Morocco are most vulnerable, and how do climate impacts ripple
through the economy?
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e What are Morocco's main adaptation strategies, and how can we measure their success?

o What are the biggest hurdles in implementing these strategies, especially regarding funding,
governance, and involving local communities?

e How can Morocco build a more resilient economy by taking a holistic approach that considers
economic, social, and environmental aspects?

e What innovative adaptation and resilience practices from elsewhere could be applied in
Morocco?

3. Research Objectives

This literature review aims to provide a comprehensive overview of the current understanding of the
complex relationship between climate change and the Moroccan economy. We also want to examine the
efforts being made to adapt and build resilience. This synthesis will serve as a robust foundation for
future research and inform policy decisions. Our study will focus on five key areas:

e In-depth Analysis of Impacts: We'll examine the specific impacts of climate change on
different sectors of the Moroccan economy, highlighting the unique vulnerabilities and risks
each sector faces.

o Assessment of Strategies: We'll evaluate the adaptation and resilience strategies Morocco has
implemented, considering their relevance, effectiveness, and long-term sustainability.

o ldentifying Challenges: We'll explore the financial, institutional, social, and environmental
factors that may hinder the full potential of these strategies.

e Proposing Research Avenues: We'll identify gaps in current knowledge and suggest
innovative research directions to strengthen Morocco's economic resilience.

e Formulating Policy Recommendations: We'll develop concrete and targeted policy
recommendations to improve adaptation and promote a sustainable and inclusive development
model in Morocco.

1. Literature Review

11 Impacts of Climate Change on the Moroccan Economy
The Moroccan economy exhibits a pronounced vulnerability to the adverse effects of climate change,
with several key sectors facing significant challenges. Agriculture, a foundational pillar representing
approximately 15% of GDP and 40% of employment, is directly impacted by the increasing frequency
of droughts and a general trend of decreasing precipitation. This is particularly evident in cereal
production, a crucial sub-sector highly sensitive to climatic variability, where yields experience
substantial declines during drought periods. The consequential job losses within the agricultural sector
further highlight its susceptibility to these climatic shifts. Moreover, rising temperatures contribute to
the proliferation of pests and diseases, compounding the negative impacts on crop yields. The tourism
sector, another significant contributor to the national economy, also faces considerable risks. Morocco's
extensive coastline, a focal point for industrial activity and a major driver of GDP, is increasingly
threatened by coastal erosion, sea-level rise, and the increasing incidence of extreme weather events.
These factors pose a direct threat to tourism infrastructure, potentially diminishing the attractiveness of
coastal regions and disrupting tourism-related businesses. Fluctuations in temperature and extreme
weather patterns can further detract from Morocco's appeal as a tourist destination. Finally, the
sustainable management of water resources presents a critical and growing challenge. Diminished
rainfall, coupled with increased evaporation rates and the unsustainable extraction of groundwater, are
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leading to a depletion of available water resources. This scarcity has cascading effects across multiple
sectors, including agriculture and industry, while also jeopardizing the supply of potable water. The
situation is further aggravated by water pollution, which reduces the availability of water suitable for
various uses.

1.2 Transmission Mechanisms:

The sector-specific impacts of climate change, as previously discussed, generate cascading effects that
permeate the broader Moroccan economy through interconnected channels. At the macroeconomic
level, diminished agricultural productivity can exert downward pressure on GDP growth, necessitate a
rise in food imports, and contribute to inflationary pressures. Within specific sectors, the
consequences are equally significant. Declines in tourism revenue are anticipated, while the costs
associated with adapting infrastructure to withstand climate-related risks are likely to escalate.
Furthermore, intensified competition for increasingly scarce water resources has the potential to
exacerbate existing conflicts and create new ones. At the societal level, these economic pressures can
lead to an increase in rural poverty, potentially triggering migration from rural areas to urban centers
and contributing to social tensions surrounding access to essential resources, particularly water. These
interconnected effects underscore the systemic nature of climate change vulnerability within the
Moroccan context.

1.3 Adaptation and Resilience Strategies

Acknowledging the significant risks associated with climate change, Morocco has proactively
established a range of comprehensive strategies and policies designed to foster adaptation and enhance
national resilience. A cornerstone of this effort is the National Climate Plan 2020-2030, which provides
a strategic framework for achieving low-carbon, climate-resilient development. This plan seeks to
mainstream climate considerations across various sectoral policies and actively promotes a transition
towards a green economy. Complementing this, the National Strategic Adaptation Plan (NSAAP) is
specifically designed to empower decision-makers at all levels of governance to formulate and
implement cohesive and impactful adaptation policies, prioritizing the sectors most vulnerable to climate
impacts. These national initiatives are supported by significant financial commitments to climate
change, demonstrating Morocco's dedication to addressing this critical challenge.

1.4 Challenges and Prospects

Despite Morocco's considerable efforts, major challenges remain (OECD, 2018, paraphrased). Funding
adaptation, especially for long-term projects, is a significant obstacle (African Development Bank, 2015,
paraphrased). Coordination between different actors and sectors needs improvement to ensure coherence
and effectiveness (HCP, 2020, paraphrased). Public awareness and education about climate change need
to be strengthened to encourage greater support and participation (Afrobarometer, n.d., paraphrased).

Integrating climate considerations into sectoral policies (agriculture, tourism, energy, land-use planning)
is crucial for a transition to sustainable and resilient development (UNEP, 2011, paraphrased).
Strengthening scientific research and technological development in climate change adaptation is also
important to develop innovative solutions tailored to the Moroccan context (IRD, 2019, paraphrased).
Regional and international cooperation can facilitate the sharing of knowledge, technologies, and best
practices (ADB, 2017, paraphrased).
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2. Research Methodology

To ensure methodological rigor and transparency, this literature review adhered to the principles
outlined in the PRISMA statement (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses). This framework provided a structured approach to the review process, enhancing its
replicability. The core objective of this review was to comprehensively synthesize and critically analyze
the existing body of knowledge pertaining to the impacts of climate change on Morocco's economy,
with a specific focus on the adaptation and resilience strategies that have been employed.

2.1 Literature Search Strategy

The literature search was conducted systematically and iteratively, combining primary and secondary
sources. Primary sources included peer-reviewed scientific articles, reports from international
organizations (e.g., World Bank, UNEP, FAO, OECD), public policy documents (national plans, sector
strategies), case studies, and statistical data. Secondary sources included existing literature reviews,
review articles, reference works, and specialized press articles.

Relevant keywords were used, such as climate change, Morocco, economy, adaptation, resilience,
agriculture, tourism, water resources, public policy, and sustainable development, in both French and
English. Databases searched included Web of Science, Scopus, Google Scholar, and Cairn.info.
Websites of international organizations and government institutions were also consulted.

2.2 Source Selection Criteria

The selection of sources for this review was guided by several key criteria. Priority was given to
materials directly relevant to the research question, focusing on the intersection of climate change
and the Moroccan economy. Source credibility was paramount; we prioritized peer-reviewed
publications and reports issued by reputable organizations. Methodological rigor was also a central
consideration, with a preference for studies employing robust empirical methods or offering in-depth
qualitative analyses. The timeframe of publication was considered, favoring recent research (2000-
2023) to ensure the inclusion of the latest findings, while also acknowledging foundational works that
provide essential context. Studies specifically focused on Morocco were prioritized, although research
from comparable semi-arid contexts was considered for its potential insights. Analyses incorporating
empirical data and integrating perspectives from multiple disciplines were favored. To maintain focus,
the review included empirical research about Morocco, published between 2000 and 2023,
concentrating on economic and climatic aspects. Conversely, the study excluded research lacking
empirical grounding, unpublished materials, and sources deemed tangential to the core research
problem.

2.3 Data Analysis

Data analysis was based on a rigorous thematic approach, designed to extract and organize key
information from the literature.

e Specific Impacts: The impacts of climate change on key sectors (agriculture, tourism, water
resources), highlighting transmission mechanisms and observed consequences.
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e Adaptation and Resilience Strategies: Strategies implemented by Morocco at different levels
(national, sectoral, local), describing policies, concrete measures, and initiatives.

o Challenges and Constraints: The challenges that limit the effectiveness of adaptation efforts,
exploring financial, institutional, social, and environmental dimensions.

e Future Prospects and Recommendations: Recommendations put forward by various actors
to strengthen Morocco's economic resilience and promote more sustainable development.

A critical evaluation was systematically applied to each source, considering its methodological quality,
the validity of its conclusions, and the reliability of the data presented. Potential discrepancies were
carefully examined, considering the specific contexts and theoretical perspectives. Thematic analysis
was conducted using NVivo software to structure and systematize the data coding and analysis process.

2.4 Limitations of the Methodology

This literature review has some limitations. The selection of sources may be subjective, potentially
introducing bias. To mitigate this, an exhaustive search was conducted, and transparent selection criteria
were applied. The review focuses primarily on published sources, which may exclude relevant
information from unpublished sources (internal reports, case studies). Finally, the results may not be
generalizable to other contexts due to the specificity of the Moroccan case. Despite these limitations,
this review provides a valuable synthesis of current knowledge.

3. Analysis and Discussion

The analysis identified 85 relevant studies published between 2000 and 2023. Of these, 45% focused on
agriculture, 25% on tourism, 15% on water resources, and 15% on other sectors. The main impacts
identified are recurrent droughts, reduced rainfall, increased temperatures, coastal erosion, rising sea
levels, and overexploitation of water resources. Morocco's adaptation strategies include public policies,
sectoral measures, and local initiatives. The main challenges are lack of funding, coordination problems,
lack of technical capacity, and low participation by local populations.

3.1 Summary of Climate Change Impacts by Sector

Table 1: Impacts of climate change on key sectors of the Moroccan economy

Sector Main Impacts Specific Vulnerabilities Associated Risks

Agriculture | Recurring droughts, | Dependence on rain-fed | Reduced agricultural
reduced rainfall, | crops, low crop | production, food insecurity,
higher temperatures, | diversification, soil | rural job losses (as evidenced
increased diseases | erosion, limited access to | by recent HCP reports, 2023),
and pests. irrigation technologies. increased rural poverty,

conflicts over access to water
resources.

Tourism Coastal erosion, | Concentration of tourist | Damage to tourism
rising sea levels, | infrastructure on the coast, | infrastructure, loss of tourist
extreme weather | reliance on seaside tourism, | appeal, decline in tourism
events, temperature | sensitivity to  climatic | revenue, job losses, increased
variations. conditions.
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adaptation costs (e.g., case of
Agadir, Chaibi et al., 2020).

Water Reduced water | Overexploitation of water | Water shortages, conflicts over
resources, increased | tables, aging infrastructure, | water use, deterioration in water
evaporation, low irrigation efficiency, | quality, impacts on public
pollution, salinization | lack of governance. health, high desalination and
of soil and water. treatment costs.

Source:  Literature
review (2024), with
added examples and
clarifications

3.2 Trends in Climate Change Adaptation Expenditure in Morocco

An examination of Figure 1 reveals the shifting landscape of climate change adaptation funding in
Morocco, measured as a percentage of GDP from 2005 to 2020. The data presented underscores both
the ongoing commitment to addressing climate impacts and the persistent hurdles in mobilizing
resources at the necessary scale.

Climate Change Adaptation Expenditure in Morocco

Factors Influencing Expenditure . - Trends and Fluctuations
1 I

Economic Conditions -- ‘. ,'I r- Upward Trend
i Climate '

Policy Shifts -1 Change
' Adaptation
Expenditure
in Morocco

'~. Notable Fluctuations

External Funding --

i—— Data Availability
\

~- Future Research

3.3. Discussion

Climate change presents a substantial and multifaceted threat to the Moroccan economy, with impacts
that disproportionately burden key sectors and amplify pre-existing social inequalities. While Morocco
has demonstrated a commendable political commitment to adaptation through various strategies, the
efficacy of these initiatives is hampered by a confluence of financial, institutional, and societal
constraints. The nation's vulnerability is particularly acute in the agricultural sector, where recurrent
droughts, diminished precipitation, and escalating temperatures directly jeopardize production levels
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and food security. The tourism sector, especially coastal infrastructure, faces significant risks from
coastal erosion and extreme weather phenomena. Concurrently, increasing water scarcity poses a
pervasive challenge, impacting diverse sectors and threatening the availability of potable water.
Although Morocco shares common vulnerabilities with other semi-arid nations like Tunisia and Algeria,
particularly concerning drought and water stress, its more diversified economic structure and proactive
adaptation policies distinguish its approach. Nevertheless, the persistent impacts of climate change
underscore the imperative for more robust and transformative adaptation strategies. A primary obstacle
is the insufficient coordination among governmental bodies and stakeholders involved in adaptation,
leading to fragmented efforts, potential redundancies, and implementation delays. This is exemplified
by challenges encountered in the deployment of the National Climate Plan 2020-2030, reportedly
stemming from inter-ministerial coordination issues. Furthermore, securing adequate and sustained
funding for adaptation, especially for long-term projects and preventative measures, remains a critical
challenge. Addressing this funding gap could be facilitated by exploring and implementing innovative
financing mechanisms, such as dedicated green funds and public-private partnerships.

Conclusion

In conclusion, this comprehensive study has provided a nuanced and complete picture of the impact of
climate change on the Moroccan economy. Far from being a distant concern, climate change is a tangible
reality that is already profoundly affecting vital sectors such as agriculture, tourism, and water resources.
Our analysis reveals that the specific vulnerabilities of each sector, combined with macroeconomic and
social transmission mechanisms, create a complex and multidimensional challenge for Morocco's
sustainable development.

While Morocco has demonstrated commendable political commitment by implementing ambitious
adaptation strategies, this study highlights the persistent limitations that hinder their full effectiveness.
The lack of stable and predictable funding, particularly for long-term projects, constitutes a major
obstacle. Furthermore, insufficient coordination between the various actors and sectors involved creates
inefficiencies and delays in policy implementation. It is also crucial to emphasize the essential role of
local population participation, which often remains insufficient due to a lack of awareness and concrete
opportunities for engagement.

It is clear from this analysis that a more integrated and transformative approach is needed to strengthen
Morocco's economic resilience. This means moving beyond traditional sectoral silos and adopting a
holistic vision that encompasses the economic, social, and environmental dimensions of sustainable
development. Such an approach requires a reform of climate governance, with strengthened
coordination between institutions and increased participation of civil society.

The mobilization of additional financial resources, both nationally and internationally, is essential. It is
crucial to explore innovative financing mechanisms, such as green funds, climate bonds, and public-
private partnerships, to ensure sustainable investments in adaptation. At the same time, it is imperative
to stimulate research and development of technologies adapted to the Moroccan context, particularly in
the fields of resilient agriculture, water management, and renewable energy.

Investment in human capital, through education, vocational training, and access to health services, is
equally essential to strengthen the adaptive capacity of populations, particularly the most vulnerable
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groups. Finally, the preservation and restoration of ecosystems, by adopting sustainable natural resource
management practices, constitute a fundamental pillar of long-term resilience.

In summary, Morocco's economic future is inextricably linked to its ability to address the climate
challenge with determination, creativity, and an inclusive vision. This study provides a solid foundation
for guiding public policies and future actions, highlighting the importance of an integrated approach,
strategic investments, and strengthened collaboration between all stakeholders. Further research,
particularly on the economic evaluation of adaptation measures and the modeling of climate impacts,
will be valuable in refining strategies and ensuring a successful transition to a more resilient and
sustainable future. The urgency to act is undeniable, and the opportunities to build a stronger and more
inclusive Moroccan economy in the face of climate change are within reach.
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