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Executive Summary

Morocco is at a critical juncture in its development process. The structural reforms launched two decades ago have
given way to a sustained period of economic growth and poverty reduction that is unparalleled in the country’s recent
history. However, this model began to exhibit increasing signs of exhaustion even before the COVID-19 pandemic hit,
prompting an inclusive national reflection on how Morocco’s path towards more rapid economic growth and social
development can be reinvigorated. This resulted in the New Development Model (NDM), which has set ambitious
development targets with a 2035 horizon. The country now faces intertwined and compounded challenges in order
to implement this vision: (i) heightened vulnerability to a changing climate, as evidenced by the recent string of
severe droughts (three in the last four years); (ii) the urgent need to accelerate structural reforms to put the country’s
development on a more solid, equitable, and sustainable path; and (iii) achieving all of this within a constrained fiscal
space.

This Country Climate and Development Report (CCDR) explores the relationship between Morocco’s development
goals and climate change, in terms of both risks and opportunities. Building on an extensive body of quantitative
and qualitative studies as well as on novel modeling exercises,* this CCDR analyzes the interplay between the
country’s development goals and climate change, and examines the risks that climate change poses to the country’s
development path, but also the opportunities that can come from the global trend toward decarbonization. And it
explores policy and investment options that could achieve both climate and development objectives in a synergistic
manner.

Building on a rich body of analytical work, three priority areas were identified for this CCDR. These were considered

to capture the most salient nexuses between Morocco’s development prospects and its climate commitments, and
to hold the greatest potential for putting Morocco on a climate-resilient and low-carbon (RLC) pathway. These areas
are: (i) tackling water scarcity and droughts, notably through the lens of the water-agriculture nexus; (ii) enhancing
resilience to floods in order to preserve urban and coastal economies and livelihoods; and (iii) decarbonizing the
economy, looking at a zero-net emission pathway by the 2050s. In addition, three cross-cutting areas are seen as
critical enablers in order for these priority areas to materialize: (i) financing (from both private and public sources);
(ii) institutions and governance; and (iii) equitable transition to ensure that no one is left behind.

Figure - Morocco’s CCDR Framework for a Resilient and Low Carbon (RLC) Pathway
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EQUITABLE TRANSITION

1 Itshould be recognized, however, that the economic and social effects associated with climate change are still uncertain in Morocco, as elsewhere. As such, the quantitative
tools presented in this report are not intended to generate predictions of such impacts, but to provide a unified analytical framework with which to identify the tradeoffs
between various policy choices.
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A key message that emerges from this CCDR is that Morocco can pursue a path that contributes to achieving both
climate and development objectives in a synergistic manner. The modeling exercises presented in this report show
that embarking on a RLC pathway would not compromise Morocco s macroeconomic stability. They indicate instead
that GDP and growth could be higher than in a scenario of inaction. Fiscal and external balances could also improve
with the introduction of the right policies. In other words, climate action can have a positive impact on GDP, and
can contribute to accelerating progress towards Morocco’s development goals. Such a pathway would, however, be
contingent on the private sector playing a central role, with the expectation that it would shoulder a large share of the
investments under the mitigation agenda, and potentially on the adaptation front as well, though to a lesser extent.
The policies that are needed for these private investments to materialize coincide in many respects with those that
would be required to address the structural bottlenecks that have constrained Morocco’s economic growth in recent
years. The following section summarizes the sectoral and structural reforms that would back a resilient and low
carbon pathway.

Sectoral Policies for a Resilient and Low Carbon Transition

Water scarcity could impact almost every aspect of Morocco’s future socioeconomic development. Morocco is one
of the most water-scarce countries in the world: it is quickly approaching the absolute water scarcity threshold of 500
cubic meters (m3) per person per year. The increasing incidence and severity of droughts is already a major source
of macroeconomic volatility, and a threat to food security at the national level. With a longer-term perspective, the
reduction in water availability and the drop in crop yields due to climate change could reduce GDP by up to 6.5 percent.
Rainfed agriculture (bour) is particularly vulnerable to both droughts and water scarcity. Since rainfed agriculture
still represents 80 percent of the country’s cultivated area and employs most of the agricultural workforce, climate-
induced changes (water availability and crop yield) on rainfed agriculture could result in out-migration to urban areas
of up to 1.9 million Moroccans (about 5.4 percent of the total population) by 2050.

The deployment of water infrastructure at a massive scale has been a critical contributor to Morocco’s recent
development. Since the late 1960s, the kingdom has built more than 120 large dams, leading to a tenfold increase
in the total capacity for water mobilization-from 2 to almost 20 billion cubic meters. It also expanded drip irrigation,
which resulted in an increase of water productivity in agriculture, by far the most important water-consuming sector
in Morocco. This enabled Morocco to shift to more productive crops and to almost double real agricultural value
added over the past two decades. However, these large investments have not avoided the increased pressure on
water resources and the overexploitation of underground resources. Moreover, the effectiveness of infrastructure as
a buffer against the macroeconomic volatility induced by rainfall shocks may be decreasing in the context of climate
change and declining trend in water inflows.

Investment in infrastructure is a necessary but not sufficient condition for coping with the challenge of water
scarcity; and a change of paradigm is needed. Morocco has put forward an ambitious water investment plan for
2020-2050, the Plan National de I'Eau (PNE) (National Water Plan), which aims to close the water demand-supply
gap. This CCDR emphasizes that given the high level of vulnerability of Morocco to both droughts and water scarcity,
investing in water infrastructure yields positive returns for the economy and should remain a priority. However, based
on international experience and an extensive body of academic research, we also argue that these returns will not
fully materialize unless infrastructure development is paired with additional “soft” measures, such as water demand
management, water governance, and other actions designed to bring about behavioral changes. This is aligned with
the NDM, which recommends “reflecting the true value of the water resource and incentivizing a more efficient and
rationale use and management of the resource.”

Floods also represent a threat to development. Floods are the most frequent climate-related natural hazards in
Morocco, causing average direct losses estimated at $450 million per year, with a disproportionate impact on
vulnerable households. In addition, given that more than 65 percent of the population and 90 percent of industry is
concentrated on the country s coastline, sea-level rise constitutes another long-term stressor, especially for low-lying
areas that will contribute to exacerbating the risk of floods.

Morocco has developed a sophisticated architecture for disaster risk management (DRM) and disaster risk
financing (DRF), but the scale of investment in risk reduction and insurance coverage remains insufficient. The

ix
Country Climate and Development Report : Morocco



country has developed a DRM system building on innovative schemes, including the Natural Disasters Resilience
Fund (FLCN), initially created to finance post-disaster reconstruction, and then turned into a mechanism that co-
finances disaster risk reduction and preparedness investments at the local level. It has also strengthened its
financial resilience to natural disasters through the establishment of a dual catastrophic risk insurance regime that
involves private insurers, and a public Solidarity Fund Against Catastrophic Events (FSEC). The scale of the protection
offered by these mechanisms, however, remains insufficient. The quantitative simulations included in this CCDR
conclude that an optimal level of DRM investments would cover the equivalent of 15-20 percent of annual average
losses (AAL), corresponding to an average annual investment between $67 and $90 million. The simulations also
emphasize that scaling up the DRF scheme is critical in order to adequately cope with extreme events. In addition,
given their high returns, nonstructural investments such as early warning systems, nature-based solutions, risk and
climate knowledge, and awareness raising should be more systematically integrated into the DRM approach. On the
institutional front, Morocco should continue strengthening cross-sectoral and territorial coordination to increase the
effectiveness of the DRM system.

Morocco can decarbonize its economy gradually. The CCDR estimates that Morocco could reach a net-zero emissions
by the 2050s by taking advantage of its abundant competitive renewable energy resources and implementing
its ambitious Reforestation Program. Decarbonizing its economy would also contribute to increase its energy
independence and reduce the average cost of electricity generation. The power sector would be the cornerstone
of the decarbonization strategy: first of all because it is the major contributor to greenhouse gas (GHG) emissions,
but also because it would support the decarbonization of end-use sectors such as road transport and industry,
which are also major emitters. While Morocco represents only 0.2 percent of global GHG emissions, it has a carbon
intensive power sector. Decarbonizing the power sector would require a gradual phase-out of coal-fired generation
through the deployment of renewable energy and energy storage technologies, with natural gas as a transition fuel.
To switch from reliance on large thermal power plants towards more dispersed solar and wind power plants and
to ensure network stability, large investments in the transmission grid would be required. In the medium to long
term, Morocco could develop large-scale production of green hydrogen and its derivatives--which could be used
for domestic purposes such as the production of green fertilizer, transport, and as a substitute for natural gas in
power generation—but also for export (to the European Union (EU), for example). As the fifth largest exporter of
fertilizers, Morocco has already taken decisive steps to reduce the footprint of its highly energy- and water-intensive
phosphate industry. In addition, efforts to improve energy efficiency across all sectors should be pursued. Investing
in renewables and energy efficiency in line with government targets by 2030 could result in around 28,000 net jobs
per year, or about 9 percent of the estimated 300,000 annual jobs shortfall facing the economy. In order to achieve
those targets, appropriate higher education and vocational training would need to be in place in order to prepare the
workforce for these new jobs.

Decarbonizing the economy would require massive investment but would also equire profound reforms. Reaching
a net-zero emission target by the 2050s would have an estimated cost of $52.8 billion? . In this CCDR, we estimate
that more than 85 percent of the investment needed to decarbonize the economy would be covered by the private
sector. However, in order for this to materialize, profound reforms would have to occur, most notably in the power
sector. This would include sector unbundling; the creation of wholesale and balancing markets; fully cost-reflective
network access and end-user tariffs; and increased market integration with the European Union (EU). Policies and
market incentives would also need to be put into place in order to develop e-mobility and green hydrogen.

Decarbonization could bring significant benefits to the Moroccan economy. Morocco is particularly well placed to
reap the economic benefits that could emanate from the global decarbonization agenda. Its economy is closely
integrated with the EU, which is among the regional blocks that have embraced ambitious climate action targets.
In this regard, decarbonization represents an opportunity for the Moroccan industry to not only maintain but even
expand its market share in Europe. It would also increase the country’s attractiveness for foreign direct investment
(FDI), and position Morocco as a hub for green investment and export, with positive spillovers in terms of economic
growth and jobs.

2 This amount is in net present value applying a 6 percent discount rate. It also comprises all costs related to green hydrogen, including exports.

X
Country Climate and Development Report : Morocco



Structural and Macroeconomic Policies for a Resilient and Low Carbon Transition

This CCDR estimates the total investment needed for a resilient and net zero Morocco by 2050s at about $78 billion
in net present value (NPV) terms* . Ultimately the impact of the transition will depend on how these investments
are financed, and more broadly on the macroeconomic policy choices that will be made in the years and decades to
come. Therefore, beyond the sectoral interventions discussed above, the CCDR also focuses on various structural
and macroeconomic policies that could synergistically pursue both the Kingdom’s development objectives and its
climate adaptation and mitigation ambitions.

The private sector will be central both in the RLC transition and in rebalancing Morocco’s growth model. As
mentioned above, it is expected that the investments in decarbonization would, by and large, be shouldered by the
private sector. On the adaptation front, while most of the investment needs identified in this report are expected to
be covered by public financing, there is room for attracting private operators on specific interventions—for example
sea-water desalination, but also climate-smart agriculture and insurance. Maximizing private climate investment
would help release pressure on public finances and would also have broader positive impacts on the economy. But in
order to achieve this, Morocco would need to relieve the structural constraints that have prevented private firms from
entering new markets and growing, which is also critical in order to accelerate productivity growth and job creation
going forward.

Greening the financial system could also help channel resources toward climate-friendly activities. As a first step,
Morocco should consider adopting a green national taxonomy (i.e., a classification scheme). Moreover, a public
guarantee or investment vehicle could be put in place to de-risk and crowd in green commercial investments, a role
that could be partly played by the newly created Mohammed VI Strategic Investment Fund. This CCDR also considers
the financial stability dimension of climate change. It uses a stress- testing methodology developed together with
the central bank that shows that the impacts could be significant; this calls for reinforcing of the coverage of climate
risks in financial regulation and supervision.

The fiscal dimension will be central for the RLC transition in Morocco, since a significant part of the investments
will inevitably have to be led by the public sector. The COVID-19 shock led to a large increase in public debt and
may eventually force the authorities to embark on a fiscal consolidation process that could increase competition
for scarce public resources. In this context, this CCDR explores various options that could increase fiscal revenues
through environmental tax reforms and water valuation policies, while synergistically pursuing climate objectives.

Environmental tax reform and water valuation policies could generate an important flow of public revenues, and
could be less harmful to the economy than conventional tax reform. A few options could be considered, including
the elimination of “brown” tax expenditures; the removal of explicit butane gas subsidies; and the introduction of
a carbon tax. Overall, these reforms could mobilize more than 2 percent of GDP in the short term. They would also
trigger behavioral and economic adjustments that would generate climate co-benefits; as a result, the revenues of
such environmental taxes would tend to decline over time. In the longer term, the CCDR modeling analysis show that
their macroeconomic impacts would be better than those of an equivalent tax reform®. Similarly, increasing water
tariffs, which have been maintained at low levels despite the growing scarcity of resources, could also have positive
fiscal impacts while also encouraging a more rational use of water.

However, such reforms could have disproportionate impacts on the poor and vulnerable; therefore, compensatory
measures should be carefully crafted to ensure an equitable transition. Both the environmental tax and the water
valuation reforms could reduce private consumption, channeled through the price increases that these policies
would cause. A well-targeted cash transfer program could be the best compensation option to offset the negative
impacts on the most disadvantaged households. For that purpose, the government could leverage the Unified Social
Registry that is currently being deployed. It should be noted that environmental tax reforms are more likely to succeed
when implemented in a context of price stability: as such, the timing of the reform, along with its sequencing with the
compensatory measure roll out, need to be carefully handled.

4 With a discount rate of 6 percent, i.e. representing a total undiscounted amount of $219 billion for the 2022-2050 period.
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Principles for Pursuing a Transition to a Resilient and Low Carbon Economy

This CCDR presents a series of principles that could be used to guide the process as Morocco embarks on an
ambitious set of policy reforms to synergistically pursue its development objectives and its climate adaptation and
mitigation ambitions.

Principle #1: Adopt a “Whole-of-Government” Approach. The level of complexity this challenge represents cannot be
tackledthrough sectoral lenses and under currentinstitutional boundaries. Instead, it requires a “whole of government”
approach that will ensure that climate change is recognized as an intrinsic constituent of the development model,
at both the macro and sectoral levels, with enhanced articulation between the various levels of jurisdictions. In
this context, Morocco needs to strengthen its coordination mechanisms both horizontally and vertically, since local
governments will be expected to play an important role in climate actions. In addition, public finance management
(PFM) tools, such as a climate-sensitive budget, green procurement, and environmental fiscality have the potential
for systematically mainstreaming climate consideration in all public actions and ensuring a full alignment with the
Nationally-Determined Contribution (NDC).

Principle #2: Protect the Most Vulnerable. Poor households tend to be systematically more vulnerable to climate
events, but also to the impact of climate policies. As Morocco embarks on an overhaul of its social protection system,
it has an opportunity to embed climate-responsive features that would allow the system to respond swiftly to protect
those who are affected by climate-related events, and to offset their losses in income or assets. In addition, the
country could expand its already sophisticated DRF mechanism for flood protection, including the coverage of the
risk of floods. Since climate policies could also be harmful to vulnerable households and firms that don’t have the
adaptative capacity to quickly adjust, compensatory measures need to be carefully crafted to avoid exacerbating
social disparities, and to contribute to an equitable and inclusive transition. While the RLC transition holds prospects
for the creation of green jobs, there will be a need to prepare workers for these opportunities by putting into place
incentives in the educational and vocational training systems to reorient programs toward the shift in skill that is
needed. Public policies should also anticipate the migratory flows that could be triggered by climate change, most
notably in the areas of urban planning and development.

Principle #3: Strengthen the System of Climate Information and Analysis. A robust information system is the
foundation for effective climate action, when it comes to both preparedness and response to shocks and long-term
stressors. Generating, compiling, sharing, and analyzing reliable information on climate indicators is a public good
that can inform decision-making processes, both public and private, and can foster climate action by reducing the
level of uncertainty.

Principle #4: Unleash Innovation. Innovation and clean technologies are core to addressing the challenges of climate
change and can also spur gains in productivity and competitiveness. Morocco has demonstrated its capacity to adopt
innovative solutions in renewable energy; however, regulatory barriers have constrained their full deployment. On the
adaptation side, recurring droughts and water scarcity challenges call for a transformation of the agriculture sector
(most notably its rainfed segment); public/private partnerships (PPPs) could be established to foster agricultural
R&D and innovative systems to promote the development of climate-smart technologies and practices. The public
and private sectors could also join forces to disseminate such innovations to farmers through extension services in
order to sustain productivity growth in the face of climate change.

Principle #5: Stakeholder Engagement. Climate action will necessitate the contribution of all actors of the society
(public entities, the private sector, and civil society). Creating space for exchanges and coordination can foster
dialogue among actors that can help accelerate the deployment of climate action at both the national and local
levels.® Partnerships between the public sector, private operators, and academia have already shown results in
terms of innovation in Morocco.® Engaging with all stakeholders and making information on climate change available
through a targeted communication campaign will prove essential in order to trigger the behavioral changes that will
support the climate transition to a resilient and low carbon Morocco.

5 Forinstance, the 4C Maroc is a platform for dialogue and capacity building on climate change, bringing together public administration, the private sector, civil society, and
academia.

6 The Euromed University of Fez, the Fez-Meknes Region, the CGEM Fez-Taza, the Alten Maroc Company, the Digital Development Agency, and the Ministry of Industry and
Trade have launched the Fez Smart Factory project, which aims to develop an innovation ecosystem for Industry 4.0.
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Résumé

Le Maroc se trouve a un moment critique de son processus de développement. Les réformes structurelles lancées
il y a deux décennies ont ouvert la voie a une période prolongée de croissance économique et de réduction de la
pauvreté, sans équivalent dans I’histoire récente du pays. Cependant, ce modéle a commencé a montrer des signes
croissants d’épuisement avant méme la pandémie de COVID-19, suscitant une réflexion nationale sur la maniére
de redynamiser la croissance économique et le développement social au Maroc. Cette réflexion a débouché sur
I’élaboration du Nouveau Modéle de Développement (NMD), qui fixe des objectifs ambitieux a I’'horizon 2035. Le
pays doit aujourd’hui relever des défis inextricablement liés pour mettre en ceuvre cette vision : i) une vulnérabilité
accrue au changement climatique (comme I'atteste la récente série de graves sécheresses, trois au cours des
guatre derniéres années) ; i) un besoin urgent d’accélérer les réformes structurelles pour placer son développement
sur une trajectoire plus solide, équitable et durable ; et iii) une marge de manceuvre budgétaire réduite.

Le présent Rapport sur le climat et le développement (Country Climate and Development Report ou CCDR) examine
la relation entre les objectifs de développement du Maroc et le changement climatique, tant en termes de risques
que d’opportunités. S’appuyant sur un vaste ensemble d’études quantitatives et qualitatives et sur des exercices de
modélisation inédits?, ce rapport analyse les effets synergiques entre les objectifs de développement du pays et le
changement climatique, en examinant les risques que celui-ci fait peser sur sa trajectoire de développement, mais
aussi les opportunités susceptibles de découler de la tendance mondiale a la décarbonation. Il examine également
les options de politique et d’investissement qui pourraient permettre d’atteindre les objectifs climatiques et de
développement de maniére synergique.

Figure 1 : Cadre du CCDR pour une trajectoire résiliente et bas-carbone (RBC) au Maroc
TROIS AXES PRIORITAIRES

® T

Lutter contre Renforcer
la pénurie d’eau et la résilience aux Décarboner
les sécheresses inondations I'économie

INSTITUTIONS ET GOUVERNANCE

3 domaines
transversaux

TRANSITION EQUITABLE

1 |l faut cependant reconnaitre que les effets économiques et sociaux associés au changement climatique sont encore incertains au Maroc comme ailleurs. Ainsi, les outils
quantitatifs présentés dans ce rapport n’ont pas pour objet de prédire ces effets, mais plutdt de fournir un cadre analytique unifié permettant d'identifier les avantages et
les inconvénients de différents moyens d’action.
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S’appuyant sur un riche corpus de travaux analytiques, trois axes prioritaires ont été identifiés pour ce CCDR. lIs
refletent les enjeux les plus critiques entre les objectifs de développement du Maroc et ses engagements climatiques
et qui ont le plus de chance de placer le Maroc sur une trajectoire résiliente et bas-carbone. Ces enjeux prioritaires
sont les suivants : i) lutter contre la pénurie d’eau et les sécheresses, notamment dans le contexte du nexus eau-
agriculture ; ii) améliorer la résilience aux inondations, afin de préserver les économies et les moyens de subsistance
urbains et cotiers ; et iii) décarboner I’économie en envisageant une trajectoire visant une neutralité carbone d’ici
aux années 2050. En outre, trois domaines transversaux ont été considérés comme des catalyseurs essentiels a la
mise en ceuvre de ces axes prioritaires : i) le financement (privé et public) ; ii) les institutions et la gouvernance ; et
iii) la transition équitable, pour que personne ne soit laissé pour compte.

Lundes messages clés du CCDR est que le Maroc peut suivre une trajectoire qui contribue a la réalisation des objectifs
en matiére de climat et de développement de maniére synergétique. Les exercices de modélisation présentés
dans ce rapport montrent que le choix d’une trajectoire RBC ne compromettrait pas la stabilité macroéconomique
du Maroc. lIs indiquent, au contraire, que le PIB et la croissance seraient plus élevés qu’en cas d’inaction, tandis
que les finances publiques et les soldes extérieurs pourraient également s’améliorer si des politiques appropriées
sont mises en place. En d’autres termes, I'action climatique peut avoir un effet positif sur le PIB et contribuer a
accélérer les progrés vers les objectifs de développement du Maroc. Le succés dans cette trajectoire dépendra
toutefois largement du rdle joué par le secteur privé, qui devra financer une grande partie des investissements dans
le domaine de I'atténuation et, potentiellement, de I'adaptation, bien que dans une moindre mesure. Les politiques
nécessaires a la concrétisation de ces investissements privés coincident a bien des égards avec celles qui devraient
étre mises en place pour s’attaquer aux obstacles structurels qui entravent la croissance économique du Maroc
depuis quelques années. La section ci-dessous résume les réformes sectorielles et structurelles a méme de soutenir
cette trajectoire résiliente et bas-carbone.

Politiques sectorielles pour une transition résiliente et bas-carbone

La pénurie d’eau pourrait influer sur presque tous les aspects du développement socioéconomique futur du Maroc.
Le Maroc est I'un des pays les plus pauvres en eau au monde et se rapproche rapidement du seuil de pénurie absolue
en eau fixé a 500 m3 par personne et par an. Lincidence et la gravité croissantes des sécheresses constituent déja
une source majeure de volatilité macroéconomique et une menace pour la sécurité alimentaire nationale. Dans une
perspective a plus long terme, la réduction de la disponibilité en eau et la baisse des rendements agricoles due au
changement climatique pourraient réduire le PIB a hauteur de 6,5 %. Lagriculture pluviale (bour) est particulierement
vulnérable aux sécheresses et a la pénurie d’eau : alors qu’elle représente encore 80 % de la superficie cultivée du
pays et emploie la majorité des travailleurs agricoles, les changements induits par le climat (disponibilité en eau et
rendement des cultures) sur I'agriculture pluviale pourraient entrainer I'exode rural de 1,9 million de Marocains (soit
5,4 % de la population totale) d’ici a 2050.

Le déploiement d’infrastructures hydrauliques a grande échelle a été un facteur essentiel du développement récent
du Maroc. Depuis la fin des années 1960, le Royaume a construit plus de 140 grands barrages, ce qui a permis de
décupler la capacité totale de mobilisation de I'eau (de 2 a prés de 19.1 milliards de m3). Il a également développé
Iirrigation au goutte-a-goutte, ce qui a entrainé une augmentation de la productivité de I'eau dans I'agriculture, de
loin le secteur le plus gourmand en eau du Maroc. Ces infrastructures ont permis au pays de s’orienter vers des
cultures plus productives et de quasiment doubler la valeur ajoutée agricole réelle au cours des deux derniéres
décennies. Cependant, ces investissements importants n'ont pas permis de réduire la pression sur les ressources
en eau, entrainant méme une surexploitation des ressources souterraines. En outre, | “efficacité des infrastructures
comme mécanisme d “atténuation de la volatilité macroéconomique induite par les chocs pluviométriques pourrait
étre en train de diminuer dans le contexte du changement climatique et de baisse tendancielle des apports en eau.

Linvestissement dans les infrastructures est une condition nécessaire mais non suffisante pour relever le défi
de la pénurie d’eau, et un changement de paradigme est nécessaire. Le Maroc a présenté un ambitieux plan
d’investissement dans I'eau pour la période 2020-2050 (Plan national de I'eau ou PNE), qui vise a combler I'écart
entre |'offre et la demande. Le présent rapport souligne que, compte tenu de la grande vulnérabilité du Royaume
aux sécheresses et a la pénurie d’eau, I'investissement dans les infrastructures hydrauliques apporte des bienfaits

Xiv
Country Climate and Development Report : Morocco



économiques et doit rester une priorité. Mais, sur la base de I'expérience internationale et de nombreuses études,
il fait également valoir que ces bienfaits ne se manifesteront pleinement que si le développement des infrastructures
est associé a des interventions « soft », telles que la gestion de la demande en eau, la gouvernance de I'eau et
des actions visant a modifier les comportements. Cette approche est conforme au NMD, qui recommande de
« mettre en place une tarification qui refléte la valeur réelle de la ressource et incite a la rationalisation des usages
et a la gestion de sa rareté ».

Les inondations représentent également une menace pour le développement. Les inondations sont les catastrophes
naturelles liées au climat les plus fréquentes au Maroc. Elles causent en moyenne des pertes directes estimées a
450 millions de dollars par an et frappent de maniére disproportionnée les ménages vulnérables. En outre, étant
donné que le littoral du pays concentre plus de 65 % de la population et 90 % de I'industrie, I'élévation du niveau
de la mer constitue un autre facteur de stress a long terme, en particulier pour les zones de faible altitude, ou ce
phénomeéne contribue a exacerber les risques d’inondation.

Le Maroc s’est doté d’une architecture sophistiquée de gestion et de financement des risques de catastrophes
mais I'ampleur des investissements en matiére de réduction des risques et la couverture d’assurance restent
insuffisante. Le pays a développé un systéme de gestion des risques de catastrophe (GRC), s’appuyant sur des
dispositifs innovants, notamment le Fonds de lutte contre les effets des catastrophes naturelles (FLCN), initialement
créé pour financer la reconstruction post-catastrophe, puis transformé en un mécanisme qui cofinance les
investissements de réduction des risques de catastrophe et de préparation au niveau local. Il a également renforcé
la résilience financiére du pays face a ces risques (ou financement des risques de catastrophe FRC) en mettant en
place un régime mixte d’assurance contre les risques catastrophiques qui fait intervenir des assureurs privés et
un Fonds de solidarité contre les événements catastrophiques (FSEC). La protection offerte actuellement par ces
mécanismes reste toutefois insuffisante. Les simulations quantitatives présentées dans le présent CCDR concluent
gu’un niveau optimal d’investissements dans la GRC permettrait de couvrir I'équivalent de 15 a 20 % des pertes
moyennes annuelles (PMA), soit un montant annuel d’'investissement moyen entre 67 et 90 millions de dollars. Ces
simulations soulignent également qu’il est essentiel de renforcer le systéeme de FRC pour faire face aux événements
climatiques extrémes. En outre, étant donnés leurs rendements élevés, les investissements non structurels, comme
les systémes d’alerte précoce, les solutions basées sur la nature, la connaissance des risques et du climat et
la sensibilisation, devraient étre plus systématiquement intégrés dans I'approche GRC. Sur le plan institutionnel,
le Maroc devrait continuer a renforcer la coordination intersectorielle et territoriale pour accroitre I'efficacité du
systéme de GRC.

Le Maroc peut progressivement décarboner son économie. Le présent rapport estime que le Maroc pourrait viser la
neutralité carbone d’ici les années 2050 en tirant pleinement parti de ses ressources abondantes et compétitives
en énergies renouvelables et en mettant en ceuvre son ambitieux programme de reboisement. Décarboner
| “économie marocaine pourrait aussi contribuer a renforcer son indépendance énergétique et réduire le colt moyen
de production de I'électricité. Le secteur de I'électricité est la pierre angulaire de la stratégie de décarbonation :
d’abord parce qu’il est le principal émetteur de gaz a effet de serre (GES), mais aussi parce qu’il permet de soutenir
la décarbonation de secteurs qui sont également de gros émetteurs (tels que le transport routier et I'industrie).
Bien que le Maroc ne représente que 0.2 % des émissions mondiales de GES, I'intensité carbone de son secteur de
| “électricité reste élevé. La décarbonation du secteur électrique nécessiterait la fermeture progressive des centrales
au charbon grace au déploiement des énergies renouvelables et des technologies de stockage de I’énergie, tout en
recourant au gaz naturel comme combustible de transition. Pour passer de la dépendance a I'égard des grandes
centrales thermiques a des centrales solaires et éoliennes plus dispersées et pour assurer la stabilité du réseau,
d’importants investissements dans le réseau de transport et transmission électriques seront nécessaires. A moyen
et a long terme, le Maroc pourrait développer la production a grande échelle d’hydrogéne vert et de ses dérivés, qui
pourraient étre utilisés sur le territoire national (pour la production d’engrais verts, les transports et la production
d’électricité, pour remplacer le gaz naturel), mais aussi exportés (vers I'UE par exemple). En tant que cinquiéme
exportateur d “engrais, le Maroc a déja pris des mesures décisives pour réduire | "empreinte de son industrie du
phosphate, qui consomme beaucoup d “énergie et d “eau. En outre, les efforts doivent étre poursuivis pour améliorer
I'efficacité énergétique dans tous les secteurs. Linvestissement dans les énergies renouvelables et I'efficacité
énergétique conformément aux objectifs fixés par le gouvernement pour 2030 pourrait permettre de créer environ
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28 000 emplois nets par an, soit 9 % du déficit annuel d’emplois (estimé a 300 000). Pour atteindre ces objectifs,
des aménagements dans I'enseignement supérieur et la formation professionnelle devront étre mis en place pour
préparer la main-d’ceuvre a ces nouveaux emplois.

Des investissements massifs seront nécessaires pour décarboner I’économie, ainsi que des réformes profondes.
Le colt associé a la décarbonation de I'’économie d”ici les années 2050 est estimé a 52.8 milliards en valeur
actualisée nette (VAN)2. Le présent rapport estime que plus de 85 % des investissements nécessaires pour
décarboner I'économie devraient étre couverts par le secteur privé. Toutefois, ces investissements privés ne se
concrétiseront que si de profondes réformes sont menées, notamment dans le secteur de I'électricité. Ces réformes
devraient notamment porter sur la séparation des activités de production, transport et distribution d’électricité,
la création de marchés de gros et d’équilibrage, la mise en place d’une tarification pour I'accés au réseau et la
consommation qui reflete pleinement les codts, et une intégration accrue du marché avec I'Union européenne (UE).
Des politiques et des incitations devraient également étre mises en place pour développer la mobilité électrique
(e-mobilité) et I'hydrogene vert.

La décarbonation pourrait avoir d’'importantes retombées positives sur I'économie marocaine. Le Maroc est
particulierement bien placé pour profiter des avantages économiques qui pourraient découler de la tendance globale
a la décarbonation. Son économie est étroitement intégrée a I’'Union européenne, I'un des blocs régionaux ayant
adopté des objectifs ambitieux en termes d’action climatique. De fait, la décarbonation représente pour I'industrie
marocaine une opportunité de maintenir, voire d’accroitre sa part de marché en Europe. Elle augmenterait également
I'attractivité du Royaume pour les investissements directs étrangers (IDE) et pourrait faire du Maroc un pole « hub
» pour les investissements et les exportations vertes, avec des retombées positives pour la croissance économique
et la création d’emplois.

Politiques structurelles et macroéconomiques pour une transition résiliente et bas-carbone

Les investissements totaux nécessaires pour une transition RBC a I’horizon 2050 sont estimés a un montant total
d’environ 78 milliards en valeur actualisée nette (VAN)3. A terme, I'impact de cette transition dépendra du mode
de financement de ces investissements et, plus généralement, des politiques macroéconomiques adoptées au
cours des années et décennies a venir. Par conséquent, au-dela des interventions sectorielles évoquées ci-dessus,
ce CCDR s’est également concentré sur diverses politiques structurelles et macroéconomiques susceptibles de
servir de maniére synergique les objectifs de développement du pays et ses ambitions en matiére d’adaptation et
d’atténuation face au climat.

Le secteur privé est appelé a jouer un réle clé dans la transition RBC ainsi que dans le nouveau modéle de croissance
marocain. Comme mentionné ci-dessus, il est attendu que les investissements dans la décarbonation soient en
grande partie pris en charge par le secteur privé. Dans le domaine de I'adaptation, si le rapport estime qu’une
large part des besoins d’investissement identifiés seraient couverts par des financements publics, il est également
possible d’attirer des opérateurs privés pour des interventions spécifiques : par exemple, dessalement de I’'eau de
mer, mais aussi agriculture intelligente face au climat (climate-smart agriculture) et I'assurance. Loptimisation des
investissements privés dans le domaine climatique permettrait de soulager la pression sur les finances publiques
tout en ayant des effets positifs plus larges sur I'’économie. Mais le Maroc devrait pour cela alléger les contraintes
structurelles qui ont empéché les entreprises privées de pénétrer de nouveaux marchés et de se développer, ce qui
est aussi essentiel pour accélérer la croissance de la productivité et la création d’emplois a I'avenir.

Le verdissement du systéme financier pourrait également contribuer a canaliser les ressources vers des activités
respectueuses du climat. Dans un premier temps, le Maroc pourrait envisager d’adopter une taxonomie nationale
verte (c’est-a-dire un systéme de classification). En outre, une garantie publique ou une structure d’investissement
pourrait étre mise en place pour réduire les risques et attirer les investissements privés verts. Ce rble pourrait étre en

2 Ce montant représente les colts totaux actualisés sur la période 2022-2050, avec un taux d’actualisation de 6%. Il comprend tous les codts d’investissement, y compris
ceux pour I'exportation d’hydrogéne vert..
3 Avec un taux d’actualisation de 6%, soit un montant total non actualisé de 219 milliards de dollars sur la période 2022-2050.
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partie joué par le Fonds Mohammed VI récemment créé. Le présent CCDR analyse également I'impact du changement
climatique sur la stabilité financiére. |l utilise une méthodologie fondée sur des tests de résistance (« stress-test »)
et élaborée en collaboration avec la banque centrale, qui montre que les effets pourraient étre significatifs, ce qui
appelle a un renforcement du suivi des risques climatiques dans la réglementation et la surveillance financiéres.

Laspect budgétaire jouera un role crucial dans la transition RBC au Maroc, car une part significative des
investissements devra inévitablement provenir du secteur public. Le choc de la COVID-19 a entrainé une forte
augmentation de la dette publique et pourrait contraindre les autorités a s’engager dans un processus de
consolidation budgétaire qui pourrait accroitre la concurrence pour les ressources publiques. Dans ce contexte, le
présent rapport analyse diverses options susceptibles d’accroitre les recettes publiques par le biais de réformes de
la fiscalité environnementale et de politique de valorisation de I'’eau, tout en poursuivant de maniére synergique les
objectifs climatiques.

La réforme de la fiscalité environnementale et des politiques de valorisation de I’eau pourraient générer un
important flux de recettes publiques, et étre moins préjudiciables a I'économie qu’une réforme fiscale classique.
Plusieurs options pourraient étre envisagées, notamment I’élimination des dépenses fiscales « brunes », la
suppression des subventions explicites au butane et I'instauration d’une taxe carbone. Globalement, ces réformes
pourraient mobiliser des ressources équivalentes a plus de 2 % du PIB a court terme. Elles pourraient également
entrainer des ajustements comportementaux et économiques qui auraient des bénéfices climatiques associés ;
par conséquent, les recettes de ces taxes environnementales diminueraient généralement avec le temps. A plus
long terme, les modélisations menées dans ce CCDR indiquent que leurs retombées macroéconomiques pourraient
étre plus positives que celles d’une réforme fiscale classique équivalente. Parallélement, I'augmentation des tarifs
de I'eau, qui sont restés bas malgré la raréfaction de la ressource, pourrait également avoir des répercussions
budgétaires positives tout en encourageant une utilisation plus rationnelle de I'eau.

Cependant, ces réformes pourraient avoir des effets disproportionnés sur les populations pauvres et vulnérables;
ainsi des mesures compensatoires devraient étre élaborées avec soin pour assurer une transition équitable.
Les réformes de la fiscalité environnementale et de la valorisation de I’eau pourraient avoir un impact négatif sur
consommation privée, sous |'effet des augmentations de prix associées a ces politiques. Un programme de transferts
monétaires bien ciblé pourrait étre la meilleure option pour compenser ces impacts négatifs sur les ménages les
plus défavorisés. A cette fin, le gouvernement pourrait s’appuyer sur le Registre Social Unifié (RSU), en cours de
déploiement. Il convient de noter que les réformes de la fiscalité environnementale ont plus de chance d’aboutir
lorsqu’elles sont mises en ceuvre dans un contexte de stabilité des prix ; il est donc critique d’établir avec soin le
calendrier des réformes, ainsi que leur séquencgage avec le déploiement des mesures compensatoires.

Principes régissant la transition résiliente et bas-carbone

Le présent rapport formule une série de principes susceptibles d’étre utilisés pour orienter le processus de mise en
ceuvre des réformes qui accompagnerait le Royaume dans une transition lui permettant d’atteindre ses objectifs de
développement tout en remplissant ses ambitions en matiére d’adaptation et d’atténuation face au climat.

Principe n° 1: Adopter une approche pangouvernementale. Le défi climatique, du fait de sa complexité, ne peut pas
étre uniqguement abordé dans une perspective sectorielle ni dans le cadre des limites institutionnelles actuelles. |
nécessite I'adoption d’une approche pangouvernementale qui garantira la prise en compte du changement climatique
comme une composante intrinséque du modéle de développement, tant au niveau macroéconomique que sectoriel,
avec une meilleure articulation entre les différents niveaux de compétence. Dans ce contexte, le Maroc doit renforcer
ses mécanismes de coordination a la fois horizontalement et verticalement, car les collectivités territoriales seront
amenées a jouer un role important en matiére climatique. En outre, les outils de gestion des finances publiques
(GFP), tels que le budget sensible au climat, les marchés publics verts et la fiscalité environnementale, peuvent
permettre I'intégration systématique de la dimension climatique dans toutes les actions publiques ainsi qu’un
alignement complet sur la Contribution Déterminée Nationale (CDN).

Principe n° 2 : Protéger les populations les plus vulnérables. Les ménages pauvres sont généralement plus
vulnérables aux événements climatiques, mais aussi aux effets des politiques sur le climat. La refonte en cours
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du systéme de protection sociale au Maroc offre la possibilité d’intégrer des éléments de réponse adaptés qui lui
permettraient de réagir rapidement pour protéger les populations touchées par des événements climatiques et
compenser leurs pertes de revenus ou d’actifs. En outre, le pays pourrait étendre son mécanisme déja sophistiqué
de FRC en matiére d’inondations, notamment pour couvrir les risques de sécheresse. Certaines politiques
climatiques pourraient également nuire aux ménages et aux entreprises vulnérables qui n’ont pas la capacité de
s'adapter rapidement ; ainsi des mesures compensatoires devront étre élaborées avec soin pour éviter d’exacerber
les disparités sociales et ainsi contribuer a une transition équitable et inclusive. Si la transition résiliente et a bas-
carbone offre des perspectives de création d’emplois verts, il sera nécessaire de préparer les travailleurs a ces
opportunités en mettant en place des incitations dans les systémes d’éducation et de formation professionnelle
afin de réorienter les programmes en fonction de I’évolution des besoins en compétences. Les politiques publiques
devraient également se préparer aux flux migratoires susceptibles d’étre déclenchés par le changement climatique,
en particulier dans les domaines de 'aménagement et du développement urbains.

Principe n°® 3 : Consolider le systeme d’information et d’analyse climatiques. Un systéme robuste d’information
constitue le socle d’une action climatique efficace, tant pour la préparation que pour la réponse aux chocs et aux
facteurs de stress a long terme. La production, la collecte, le partage et I'analyse d’informations fiables sur les
indicateurs climatiques constituent un bien public qui peut éclairer les processus décisionnels, tant publics que
privés, et favoriser I'action climatique en réduisant le niveau d’incertitude.

Principe n° 4 : Promouvoir I'innovation. Linnovation et les technologies propres sont essentielles pour relever les
défis du changement climatique, et peuvent de surcroit entrainer des gains de productivité et de compétitivité. Le
Maroc a démontré sa capacité a adopter des solutions innovantes dans le domaine des énergies renouvelables ;
toutefois, des obstacles réglementaires ont entravé leur plein déploiement. En ce qui concerne I'adaptation, les
sécheresses récurrentes et les problémes de pénurie d’eau appellent une transformation du secteur agricole (en
particulier de I'agriculture pluviale) ; des partenariats public-privé (PPP) pourraient étre établis pour favoriser la R&D
agricole et les systémes innovants afin de promouvoir le développement de technologies et de pratiques intelligentes
sur le plan climatique. Les secteurs public et privé pourraient également conjuguer leurs efforts pour diffuser ces
innovations auprés des agriculteurs par le biais des services de vulgarisation, afin de soutenir la croissance de la
productivité face au changement climatique.

Principe n° 5 : Mobilisation de toutes les parties prenantes. L'action climatique nécessitera la contribution de
tous les acteurs de la société (entités publiques, secteur privé et société civile). La création d’un espace d’échange
et de coordination peut favoriser le dialogue entre les acteurs, et ainsi contribuer a accélérer le déploiement de
I'action climatique aux échelons national et local*. Les partenariats entre le secteur public, les opérateurs privés et
le monde universitaire ont déja contribué a I'innovation au Maroc®. La mobilisation de toutes les parties prenantes
et la diffusion d’informations sur le changement climatique dans le cadre d’'une campagne de communication ciblée
seront essentielles pour entrainer les changements de comportement qui favoriseront la transition climatique.

4 Par exemple, le 4C Maroc est une plateforme de dialogue et de renforcement des capacités sur le changement climatique, qui rassemble I'administration publique, le
secteur privé, la société civile et le monde universitaire.

5 LUniversité Euromed de Fés, la Région Fés-Meknés, la CGEM Fés-Taza, la société Alten Maroc, I'’Agence de développement numérique et le ministére de I'Industrie et du
Commerce ont lancé le projet Fez Smart Factory, qui vise a développer un écosystéme d’innovation pour I'industrie 4.0.

xviii
Country Climate and Development Report : Morocco



ogSall Sy all gy Uiloys S il assiumall pau il e duluadl T e geild s Judsl (usniunall Il oo )
ol anpell o il dpall cilsaball of 1 8Ll jxai Lls aosesi Sy (il sagall cloinl Jaull (o 83laiull
jubsill i g o aylii caily (I aaboll cuidgi slelyo g pmall o « iy leswdll jlydiwl Gl 6 Lniudii sdc anii

oli liny dpaygeill

sgouall Jle jslag drignsll calilesiall yadiio sbaial I Joaill tgsluo

14l 6 wipsell aus gy 3l cudgll b dylasllodm auagil lgobsaiuwl Say Sill gssluall (o @ il B Ay ey
sliall i g0 causill Jlao 6 ailsgalg duilaiyl aslanl §uaail iluwlul sgiwe e cilsibial o dsgab dcgano
g2l yalidig ugleill iy gai e o)l o cayanilly

cilelhall jghio o aaill i alioy il sadeill sgiwal (ssuaill gSasll jié oo Lglash dogSall, agi slaicl :1 ixsall
LigS.o oyluicl aliall e calyical ¢y audy "Lglash dogSall, Lagi culind) yoill (st ayllall dpuungall sgaall Jb bg dricall
uabiaiadll uLga ng,x_w.,o e Cl_CLua_” Jujel &> (oclhdll soiluallg ki,_1S_|| sbiaiall sgilwo e« Sgoiill p3g0ill Lipmga
osall 8ol ciali ol pagh cun Lnwlig Liaal au aalall Gawiill U eoesi cipsoll e e (Slowdl o g el
aliall dyelyoll &ijlgall Jio (@ olell dglloll 8)ls] cilgsdl oy Sy «lls Ml daballg . aliell Josell o Logo ligs aell
olell ilelpall g ron b duslioll culjlicdll oagio JSuin aesi ol auiull duclyoll dolell allol yulsig (clpanll cilyiiallg
aliall pei analsel ayibgll donluoll go eLill Gluwidl e WA

ailagll phlaal 1l st suaall adneoll yauill 0g i 8slall ciyn Lalgial yisilly sLileoll &sdjeall aflydll dyloa 12 ixsall
Qi cducloinall aloall pUai adbial o cipsell cgpir g0g .dungio jguayr clld Cisaug (bl anliodl cibwbuudlg aslioll
ailaglly Cilsnll (o ¢y piall dlond deypull dlaiwlly pLAill aoowi sliell duclio jafbadg il oAl dunjall al
J=all 8jghiall Lgiull dsloodl gugi vl ySoy (s Sl dsliadlg . Jguadll ol Jasll o payilud gaggeiy « liell daigell
walaall cilage dudnai Glai grwgi JUa oo LS 4 Loy «ylg Sl palaal (ssuaill Jugei jUal o clibasall oo dloall
canSill e paall cllag ol il calsyidlg Labial sl éduesd! bl Layl 8)La 0t ol opSieu dusliodl calwbuud! o dl [ aig
Canaio Jgai Gadn -6 plgully «édclaisl ciliglaill palai cinil dlies & nasgaill yulsill &éluo oAl (o ey
Jaay duigysil calilesiall yaadiog Cilomall aag a sgouall e j3la jlue gai Joaill ol (o eyl eg granll Joliig
(0951 cpaillg eealotll Lol 5 jélgs gadig Ja (o yarall oigl JLoall el (§gmall (o eludd Jac Goys G1) Lald]
il 8pagll calaast g dgii ol Ll dolell cululiwll 44iig .ciljLgodl (o calslinll é Jgaill gai aolpll asngi ssled igall
goiilly syl b ganill s Goliall 8 Lopas 4 Sliol 147 Lgsé camatly 0l oySoy

Losic «JLeall aliall Joell julwil so8 Ciloglao olkai sg2g Jioy dsdliall cralylaillg vilogleall pUbi jjei :3 isyall
u-¢ dagigoe Cilegleo Julaig Jsliig granig sulgi sy . Jodll dligh bhgaally cilosiall dilaiwallg slseiwlly joill gloiy
Soug clgaull e @alallg dolell clylyall sLail cilikac é Ly sl oy Sou il dolell gaill gl oo Aliall il iisgo
ol pe sgime o aall Jula o aliall Jasll jiei ol

Lyl Lagisayg aliall pei calpail (ssaaill a oluwlul ulaic dagdaill cilnglgisilly )il sl cilalh Gl :4 Lall
b3aaiall dalall Jlas 6 6ySiee Jodo slaicl e aijsé ipeall pghly dumalioll e s allg dyalinl 6 cowlSall sy o
olrall aiig Lalaall daleiiall 8)pSiall cabisaill gesi wausill il deg oli gai e Lgoarasi cralel drayaiill jslgall of
ualallg elell aclhall o alslyds dold] ¢ Soug (@l dclyill Loy (aalall clnall) Lelill glndll 4 Joai cilsal Ll
oSe1g - aliedl ducloll ciluwyloolly cilinglgiSill jighi gin il &) Sivell & olaiily dclijll dualall jighill Cigaull gu sl
Gdni Jal o Geelyll syl cilosa Jaa oo caegliadl e st o3 pvaeil Liglety of Liad yalallg plall acliagll
Slioll jysi dgalgo o dnliisll goi dolsiul

@olell iluwuugoll) goinell o dlclall calyhill g pon donlis Laliell Joell clhipw dabaall calaal &)Lt 15 issall
Ot ol jjed ] Gaanitllg ilogleallg cojleall ol Jlao G5 (538 ol r-Soug (ixall gainally (palall gl
cipghl s g . aally gl ussmiall e lioll ol oresi 854 gap e sclui o o Soy il dlelall caly hdll
009 aappall o Sl Yoo d ailii Jeally &Sl blwgllg galall clnall cils; g elell glnall opu culslydull
JLaiull dasgiue dlon Jila oo dliell jusi ¢y c cilogleall dlilg dabaall ilual g pon go &SjLitell dylell (sjgpall
walileyiall A a3iog sgeuall e s jluwo ol bl Jonill e Lpiliis (o @uSglu ol nsi Gilssd ducgilly Jualgillg

Xix
Country Climate and Development Report : Morocco



duigysll cililesidl ya a3io sLaial (I Jgaill ,Jal U0 Sl sbaisll Glwbuag dulsagdl il
dlosall ang -6 sg-cuall e jslig

i Ciliiued o6 jaun Cililesl o aba Gadnig sgouall e iypsoll 833 clid dojalll calyladiawl (ol pipaill i jadig
uésiog sgeuall e 38 o LI Joill 4l Cadgiyum wallnall dlgi bg *ayllall daydll alay julgs lulo 78 gais yal
i Al S sLais ! bl el e gawgl @i o leg wilylodiwl o3 Jgad &aas e digystl calileyial
Si codlel Ciniidgi il dclnall adasill daiidll il ] dabiadlg weldilg doslall sg aellg Culgiudl o Lgeuag
sggall yaliaig gleill (o jUal L a Jaei ol Sy il ASI sbaiadl cilulung dusigl ciluwlbul calize e Layl aill

o)l (o caaaillg Aliall jsi go causill Jlao 0 Lgibbgalag dslaod) dufloiyl calsm il Gadni

Giaig dyigySil Cililesidll ya diing Cilosall ang 4 sgauall e j3ld jLus gai Joaill ($)9-20 195 yalall glhill 9gSiug
0 aljledinwdl adile e alAll sl Joniy ul gdgiedl (o (Jud (o LijS3 LaSg .yl oo g-o0ill a3gail yjlgill 6sle]
Calaldnall roJosw roLs:.JI Jgodll UJosu ul 8_09_L0J| o il yo ro_C}_” eg cea Sl saen leg duigysdl caliledidl o sl
adasd calelpalg dauiil gleiy Lo Galall el o o el iodl clddad dlae cllia gla gupaill o 0 633a0ll Lol
glnall Calylediowl eaei Ul (jog duivolill auheillg Slioll auclpoll aysill (@aalall) aclyflg « jaull oluo adai Jio - 63320
e Lallai 8_JJJ9| dalay] Ul Liayl ad woSuwg dolell ddladl e g oiall cagani 0 el gl ausliedl aa il o0 ualall
83232 Glguul (| dunldll culsyadl Jgas ggs cdla ol adsagll sguall casani cypdall e gueiiw w3 §udailg sbaiadll
Jdiuall La Joell gaps §lag dunliill gai by gawi Jal (o Liayl dpandll @14 ol gmg sguitiall gaill §4énig
uyeoll T ingl 69-hasg .aliell ddssall dl iill gai sylgodl aungi oo Lm.|| ,_,Jla.ll el juasT scluy ol USa.lg
Calylodiwl 9| ililowa CL}J'/QS}.UJ cboudl Sy w3 (e 89l cg . (asisaill e_ol.l_p L$|) Haal ,_,.lbg wa sisai sloicl ,__,.n Hai u|
Jadiwdl usbudl scono (Ggsua Widja auels Ul o Sou jg9s gavg «clpandl ayylaill caljlaXiwdl cailidialg pHalaedl (o sall dole
Jbisd aungio esaiuyg - Aliedl i Glow 6 Sledl jliaiwal cuilgs o Layl ppaill o plaiig Lisa il sl il
S Ul gl dngiall o pglaig «( SiSpadl clindl &0 cllpiuddl Laslse| o (@actall éL@g_ﬂl Juial) hgeall Joeai e spaall
Audledl ygguidl duanlall calpdudlg il aln udl jUa| 0 Wbliall phlhall dgnoi jujei il I3mg 16)uS wgsi Ul

Gililesidl ja aiieg cilosuall ang oo sgauall e jsla jLuwo gai wipsall Jgail Lijgao dolell dulledl wiily ygSiuug
Gl 0 6,uS 63Lj I Lig)gs anils dosun u3|g alylodiumall o [puS leja plall glnill sg 4, ol Laia uei Sun cauigsll
saji ol Sy Jlelpadll o3 cdolell dullall éL@gl bpaldldpal o ggpull e callhall dulgi o cillaluull piai s dg (olell
alladl culslp] sayd ol USod Ul ahball caline ppaill e cansing (Gludl 3o o9 .aam il dolell s)lgoll e dualioll
0 Jlb] 6 dsliedl calsadll guanid el go coliall ppai Ciluwluug dudpldl da b dll e cdlpall olai Jida o dolell

Sggall pabiaig ygledll

Ippaas Jil 095y sdig cdalell culslyll pla G655 ] olrall posii Cilualisusg dpipll dasdiidll aapall atliagl ($35 of ySosg
adull daclpoll jac anpall caldaill cLsll Lgio ccaljLiall o ssc o il ySoag WSl Guupall aduadl o sLaisdl
oo sl duei Al cilbsdbiadlodm (§384 Ul (ySay «ple JSiiug .ugsdl aupa Gulaig (oligul jLel aupall pcsdl clellg il
golio Gudni lgilit (j0 dusbiaial cuiliseig duSglu Culpuei Ll ($3giw LoS . juadll gaall e el il Aleal (0 2%%
adoddl Julai pghay (Jododll gxall g .cuagll g0 gadriiw ddudl cdlpall o calsl] ule «eldid dayiig tasyivie duslio
Adilowedl agsdaill aypall il dbadl o dula] p 351 ggsiiw SISU sbiaiaall e Layll ol dueddly Aliedl jipai -6 )l l
Ll Uy U| USod 6aaljilall sjlgadl Al (j0 ro_C}J| e LAaario Ciligiue sdc culla kJ_1J| coluadl darpeiaslyj yla LJ_LoJng

oladl ol sguduyi 63Lyj e auuai Cadell 6 gunill g0 dolell dllall e dull jul Lyl

dpaigel julsi dclua ouiy «xldilg (Lalial piSillg clasiallg clydall e drumliio jué Ul Lgl gg-Si ol uSod dalatbadl oimg
Sl galall digiwadl jAaas Sl oliall @-udig il cdlpall el ($s64 ol 1 Sedg waiaio Jgai (Graai allas] dalies
calsgiuall san dasaill cialigaill e_.ol_lp Ugssy u| Seoug bbbl o3 lguwi sa L,_1J| jlemwdll culslyj Jda 0 aguingd ro_u

- 2022 Wilgindl 8yial jilgs julo 219 0)38 puan ugs Wlea] lelio Jioy Lo le 6% 0)38 pund Jreo go °

aolell 0J|_\_|J| DJggJ.uo 8_103_| L_,_lc d.osz_lg eLLA_” jetn) uLu.u calpsdll cliug jlgall [pio (4C Maroc) wiyeall LJJLLA_” peill cilelas jSyo ey JLLA_” LJ.uJ.u L_,_h: 4
Gaplsill bluwgillg Lisall gainally yalall cliadllg

acliall 8)ljgg dsoiyll dyaiill dllSgg wyball (yill dSpiig fjli-uls cuyoall Cislglial elell slaidl «juliSe Juls ddlio L «julds Ld sogjgs dooly Cudlial
4.0 dcliall IS doghis pghi Ll Cosgy s3Il LS3ll uls gno gopito . 8)laillg

XX
Country Climate and Development Report : Morocco



$9>bag duald Goli CulS i eaay Cujlg Sl phlas sua elill agsjo elUai il Jula oo dgeubll Cijlg sl d galgo 4
0 83)lgl aasll Blslaall a3lad palig Al e iyl odm Ljagi il dloadl GUai I g aiylsl gilagll sua obiil
éagiiull il hwgio o 15-20% Jsley Lo Llagiaw Cajlg Sl jlolio éyls] ciljladiina) Jiodll (sgiall of (I ayaill I3
aolip §lai gruwgi Ul e Liayl slslasll a3Lai 35879 jilgs wgtle 909 67 ¢ Lo agliy Sginw Jloiiul hiugio Jsley Lo gmg
Iaig s I @by .alS gai e djghnall sl g ilagll dgalgo Jal o dromdll g1l pol CulgSil palaal (sxuaill 3993
Bliallg polaall dsjeallg daulll (o 8saiuall Jolally (Suall jliigl dalail Jio « dlsugh pue clylodial cilsile gl
saall Gleg .dujlg Sl palho 6)ls] caglul o Leylatig dungio 1Sl gai e culjlodiwdl odm pos (Sjgpall pos (gl 63Lijg
ajlgsl palao 8)ls] plai dllea 3Ll plléllg Gholiellg cilelnll ¢y Grawiill pesi @linlgo cipsoll e« uuwgol
wapsall of I puaill Iim b 83jlg ] Calyasiill g (Lunyai osLuaial b digysll cililesiall go aall Ly éall jgsiiag
dilall 5y 1agll dsaliill 03jlgo oo 83laimall Jua o opall Iim Cilkisuad b dupisa dusba cililesil (] Juas of oSes
ol &sLaoll sLiaial 6 duigysdl cililesidl oo sall oliis yog . (uaudill sslel) guyaill eyl agakll azoliy 3ybiig 63aaioll
b gl 135 2Lyl gllad UgSiing <LygSl ulol 3alSS hgio adsio &8l Jao 6 lgiiléiul 5:3L) 6 Ll pgus
gulsisall caljle) sl cljle cibilesil 6 aaudl embusall g aidl o JS Judg gl idrigrstl cabilesil (o sall &yl
lysaao Lad o il écluallg (sl Jaill o ilgill elsaiwl cileliag é digrstl calilesiall oo sall e 1bAS ((ladl
glnd ausl uls «edlall sgiuo e diiasdl cljle cililedil (o0 0.2% (sgaw JHoy U capsall 0l o eyl eg wibilenitll o
Jross (53l sadgill il sl cliygSll gling 6 ériguysUl calilesiall (o sall illaiiiug aaignysdl cililasiall Canis dLiygs
=0 Joillg L>JL0_1_|| 3g-6gS U_Q_ub_” jLell |‘o|_\3_1_1u.|| &0 cdallall jajaig 6asaiedl ddlall cilinglgisi ol JUa o ro;.nJLl
il Olousg sl st gai e sl dalag dpuonill &alall lane o 8pusil dylall dsliall cilaso e sloiedl
i gl iy sall Sy ughll ol bwgiall sl o leg clipgSIl i &S b o35 il oLl o3l sl
JussSg ¢ Jaillg selpanll 8somull aliil o o Galye il lgolsaiwl oSy - aildiitog sl ingyssgll o GLaill gulg
Sl guold o)licly capgall 3Ailg (JUiedl Juw e« agyg dll sbaiall ) jsunill Liadlg - <lipgsil sodgi 6 ol jLoll
ol &abiallg olrallg &slall plsaiuwl xS cilawgall dclua JUT oo sall dols cilglas Jeall ol 8jsuno dlgs
jsbas 4 lediwall §3d ol ySeug wilelnall gron b &alall olsaiwl 8elas i ] dsolyll sggall dlialgo iy wells
Jroc dunya all 28 gai g 1 2030 ple Joda drogSall calsadll go uilods Loy &slall olsaiuwl 5clasg 83xaioll dalhl
otpall sLaisdl Lgd] sliny il Jac @oys call 300 gaiy jsai il dugiwdl Joall joys o 9% gai of Lgiiw didlia
ilolall sg-ll slsc] Jol (o wimlio gai e godl (puoSill) cysilly lell o sleill j1agi (ueiiw walxmdl oim Guanilg
Bausall caillagll oigl

glai g iigee calathial Al Liagl (§s81m st iioiua ciljlodiml sLiaidall -4 dsignSll calilasiall g o sall calbiy g
pii il i dg - 4lgs jlike 52.8 ypall i cilituesd Jodat paunll Gl ililesidl GAas Caxn golul dypsiill dalsil
Sy sLiaidll 4 digrsll cabilesiall o sall dojull illodiwal o0 85% (o 1Sl lnarw galall clnall of L) Liilsdi
Lol @lgul cLiilg wlelnall clusai s Joiuug .cliygsll glnd 4 Lo ol droc cilaaal dya] el s §aai)
o Bloll Jolsi 3Ljg taalsill lasl sy gai e -ilgill psaiuall dSuill o <LiygSUl jbgig téijlgioll Glugdllg
12948 lg dyiliygsl cabisyall plaainl Jaill Jilwg pighil (o diagu jalgag il guag Loyl (ueiiug . agjodll slaidll
Juasdl

galiall Lin (o diSey 343 guag a Lipgally wotpkall sbiaibill 608 gélie Ghag of duignsll cililesidl o sall glii gog
o Gaig Jsuin dslaoll sLaisl JolSisg aigystl calilerisll o sall &sallell d3indll (o (§-aaii o ¢Say Ll dusliaisl
Sy cssoall im L ag o3liedl Jaell dagab Labal cuii il dxedadl caalisill (o (g dll slaidll jiieyg < agygdll slaiall
Ll lgeuigiy 1 Ligjgl 6 Goaull 4 Lgiuas e ilanll bhas gul dupsoll dcliall dunyé dyigysll ilileyial o sl
o 1Ad g sailly dpaall clylodiall jSpeS Ciydoll gianwg «guiladl sl jlodiwll &Sloall &usls (o supw Las
Joall porbg ssbiaibill gaill i o 8o 1a¢ il LT St

lsball el G Lo «pasl syl ddleioll CallSill gron LA Jouiug 6% duuis puad Jrzo Guhi go &dball &l daydll aloll o 2

XXi
Country Climate and Development Report : Morocco



G4ini b gt il clluy of g-Soy capall ol b pppéill lin Cilh b gl G-l gl Jiluyll saa] JHaiig
1oLé o 6 ggpinll Of ppdill i 6 83l )l dniaill 1 glaig .sggall pabiaig ugleill go jUb] b dugaiilly dsaliall cilsm il
Jtiti LS capgall a ASI sbaiaal il e bl 138y o dyigrstl calilesisll gadsiog Cilosuall asg b sgouall Lle
G ol Liayl (o Sagg - Jeell oo guelaill gylipy djlao (A LigSy of (Say gailly aall ailill laal ol I 23Ledll o3
Al Galiall Jaell ogsy of Sy sl 8jlueng dapmuall cililpull Guhi g0 dumylall Ciloleall 63ualg dolell dyllall xua)]
bl img .cap2oll diloidl calsmll §uani gai padill 6)4ig il 6 g Ul ySeug (Haedl pildlh lesl e ilal
cayanill 8xial Ual é cljlediwll (o 8y S duwi adile e Jony of gégi go «SiSo jo yalall clndll olis e Cadgipuw
6 dualall cljledimall odm 3aiil dojulll cilubuull oy oljiig .8l dnyay s uls ulg (il casill Layg «sliall falae oo
Spadl gl La cipgall b ssbaisll gaill cuslel Ll dydsygl calaliinl dslleal diglhall i g o calgall (o xysell
8 sgouall e |slag digrsll culileyiall ga aais llue siluiw il dudsuglly dgelnall culaibayll Ul eowall Gaslg

aLLo_” Calosun ang

aag b sgauall e jslig dxigysll cililesisll ya aaio sLaial 1l Joaill Jaf go duclball ciluslull
i cilossall

oo ool wapsall b Ebiiumall dysbaibly daclainal dgoiill cuilga go Lupéi cuila JS e olgall dands 4387 of ySay
Lgiow spall CieSo yio 500 &l olall 83l G llnall sl (o dejuny cayidy 9.ga jedlell L olyall a dads ola bl yist sl
009 iSlaall Lo Slsell ol byagig «ASI sbaiaull culuail L) soas Jeally lgisihg calaall cudlls sylji JSaiyg
Quilill )] saas aliall pyei cuuy Jualall dlé Galailg olpall yalgi galaail $sgy ol Sy dsol Jodol g bio
JHed JIH daglediach il gdl aig .oliall aig alanll yals Jsiiy blw adedl acl il jilidg .6.5% I Jaai dowiy 1ol
aliall p2i e donlill culppeill ola (@analall) dcljill ddolell sgall abreo Lgy Joiing dSlasll o degjiall daluall o0 80%
gi) dpanll Ghliedl l 1p20 Ugalo 1.9 (I Juay Lo 8pam Il (5364 38 ddedl dclll e (Juabell ddég oliall pagi)

' 2050 ple Jglas (UlSudl las] o 5.4%

Aog .6padll digill u-“ wipsoll lmagds 9.1" il ‘?n domdll aJh Lolguul a_u.llg Wlhi e olioll duinill duindl jaagi lo.g_ulig
8y galgs oluall diieil &l aunliigl Aalall 6315 I (55l Lo 1S I 120 o sl elisy dsloall iols wbigiandl y3lgl
6 oLiall dualill 557 o s Lo < sdislly syl &S g g 2o yio ko 20 g ol e yio §lalo (o - JUil
sl Jualbo (Al Jogaill e caypeall el scling .capoall k_,..0 oluol] cllgiuno (E_Uo_o rc;_m| g-mg ‘(L:’.d”'ﬂ &Uao_”) k_,.3_LL0_|| éLloﬁ_”
siaii o 8yt il Lot o o g yawdlall usdell (sao e Ly dabas]l duduinll daclll ol dacbiog duli]
auill alled Gadliii sb i3 e 8galeg .ausgall oliall 3jlgal boyaall Julsiuwl 1 uslg «uiloll 3jlgall e bhgsall L]
oo L:.,J<3";J_|| olailllg éLi,o.“ i Glw oo JUaodll Jghha cilosan ¢yc {o_;U.“ L:,JS.” sbaiaddl clai sua L:.,_ﬂ.éig saaeS ayaill

olall culaasi

Iim jueidak vlling foluodl da s oo JHoiall $aaill dgalgol Lals pué aislg ($y9)2a by ddaill duidl oo JleiiLumallg
ol casgd L,_1J| Lol U_Abgﬂ hihaall 9 2020-2050 épiall oluall >0 Jlodiwdl dagaln dlnd Ciponll a)Jog .e:\g.n.iﬂ
coluall e_,ng walaall cilage phlhel cipeall jApel sgiuwo ELc'ﬁﬂ jUa| k_,.o adl ppaill 3 sSdug obadl e cdlnll u—-ﬂ dgaall
Gigadlg dadgadl cylaill I Isbitwlg .auglel JHay ol caaug sbaia ] aulay| sdlge (§-ang oliodd auiail ayiull sé jlaibwdl gla
Cadyd, duabial pulsi daiaill duiudl pightgyiay roJ Lo Jolsdl ganii ol calsdlell o3 ol LAD_Il S Liila ‘L9L|o.x_||q_9_m|9 apouslsll
Q390 go <3 Gudug . auSelw calpuei Gilsad dacuacdl Cilelpadl o S jicg oluadl dolSag oluall e idhall 3)ls] Jio

Ulsandiyig 8clas pisl gai (e Lgijlslg sjlgodl ro|_\'3.l'_1uL.|| jaanig oluall 3jlg ol audranll doudll susaiy, SO Sl sl dedill

Lgaa pisill s ag wapoall s o judhll ddasipell el jUas }_'i'STL_,_m ilibasally Jaaodild Isasgi L.A,!i cilibasall Jiadg
daliallg Lasuag Lalyisl sl il e clito jié Loyl (e clyali lgian j1lgs glo 450 gaiy i bysiilio yiluud Cuuig
ol sl g o glaijl ola dslaall Jalw e iyt caleliball (o % 90g olsaull (o % 65 (o sl ol Idaig welds I

libagall phlae edlai b egauiw il assiall Glaliall Lo lapwd (20l Jugh T slgal Jole Jsaiy
rhlaall oo aall b caljlodiowl pas o-S1 Lgl sasaill sg-g2 Jigaiy cuylgSl yhlao 3)lsyl g-hio USym cipdall gidgg
cLiy Ggaiua Lgio 85 Siro aoly I ity Cujlg Il palas &lsi) Lolkai dSLanll Caeiingg +alS pué Jljy ol dgizolill dyhsillg
chlini &l Al Joad o wiylg Sl scar jLocdl 63Lel Jugail &bl ol (sl dsapall jlg Sl ang 6 sgall e oysal
sgasall e dyllall Lgips dSlasll cjic Las . dnall sginmall e Lgl canlillg Cylg sl palas oo aall culladiowl Jygei é

xxii
Country Climate and Development Report : Morocco



Sauaiill yailall

U-de Jua Cala sl adsagll calsaliayll Cinoual a_dg el d;l U0 lgipaus -8 apa o heiay dupsall islaall joi
o g .aSlaoll Giaall oyl o Jio Lgl G ol paall 0 sallg k_g;L;o_m_lJl godll ;40 dolsiuo 8y ia roLol Gl
JoJ.a.u.uG.LmSU_od.oLuJﬂu_dogﬂ}_lS.m“U.Lcm Loo LIQJQSCLmbu_uLmd.mU.D\_lLQJJﬂU_LcouUJ.o Siloale yglay adgodll
aydlad| Lalsal 33 Sl sasallaeiill a3gai e s ).0.u.1|g (9'*”' 6 ptigy Aucloin il ayodilly ($sLais il gaill gai capeoll jluwo
ayhilé 6slyj (1) :augdl odm 3uadi d_-| U0 dadlaiog asubinie cubisai ulll dslooll aslgig 2035 ole o Lgayani DM Cugcdo
daualedl eyl cilgiodl o ail) s dll dig Il gisg it il 6ausaidl calaall culago Al 0 il Les Aliedl ot }_|L1_||
(3) talsiuly Labiailg duiba 48T jlue e aSlaall 0 oddll guagl adsygll il badl 8)4ig gupaud Al daledl dalall (2)

Aolell adlall 546 sabo jun jUa| 6 3 S Guani

Hoball Euia o Aliall _|_|.9.|9 wipsoll dyiloidl walsmill o dduell iy sall o daiilly Aliall e j)dill I3m Cainsig
o Jabdl ppaill e 833 a0l 63sall 23lailly «aucgillg sl L_ILLLIIJ_\JI =0 Aewlg dcgoan (e Zliug wyayallg
Sl yapally «dslooll Sa duedill jluo e Aliadl i gl Sill palhall Siayg  Sliedl pieig dSlooll diloidl calsadll
lhlediwally lbwlbpdl ggiue e caljlall ca sy Los . ayigysdl culilesiall (o sall gai odlell olaidll 0 u—'l-' ol Say

sogall pabiai jUnl 6 augedily sliell calsodll g-aai ol Sy Sl

o s Ul a9 il o JUa] 8 dgglol il iallae &l spsai o« Aaill Jeell (oo dyylg 84415 dcgano e oLy
Sililesidl yaario jlue e cipeall guag duilSo] (saog cdusliodl ailoljilly ciyeall 6 dueddl Glal o &)Ll bnalgl susai
jgdaio (o logw U «calaallg olueadl 8_u.d Saaaill (1) (oo Cidlaoell odmg . Aliedl )_LQ_I 39 -0 sgouall e jslag aigysl
Jrwg (sbaiadl bladl e khlaall Jal (o calibiagall dgalgo e 6jaall jijei (2) ‘Lagiu dédulelly dcljjll olioll  clng
Jbuso I e dhnillg « Ssbuaigill bl o aigysdl caliledddll (o sall () taudaludlg aypanl ghlieall o k}.:.gmﬂ;x_ms
USal  Jolge Jied culelnall (o sasell dobir cudllase 3 cllia celds Ll &wadlg .gpall o culiduwes a6 dupaunll culileyidll
(2) (@olellg Gualrll jsbaall o) Jugedl (1) :auglgdll culs cuillaall o jUs| -6 6g-2ell Calsamdll @M oS aadll aelly
1Syl o sl calai 3 ubaual canioll Joaill (3) ¢ anlSally ilbuuwgaell

lbosall aag (58 sgouall e jsla jlueo da| oo el yalall duedillg Aliedl pyai jUa| - Jsuidl
) ayigysdl calilesidl jAdA#og

dauglol cul3 cudllao aiuli

o

/ ilileyiall go sall N
¥ il u" ayiguysll H
g $sbaial g
pr=) ¥ ?
I |
“) v ‘
3 : Sl I
Tg r dolsallg caluwéall 1
!

\

\

tuaiall Joail

Clgs Il s gaill i Lleg . sl ulsly o Jll oo LS vyeall 46 83330 e i U dliall psis daripoll ducloiall dsbaial Ul ol alyicdl eyl

Soiso e cillall Calino ¢y cibalaall spail sago il o] pagi Jr Ul o3 Jlot il §adai LIl casgi 1 paill 1o 4 83lgll &xasll
bl

Xxiii
Country Climate and Development Report : Morocco



Chapter 1: Climate-Related Risks, and Opportuni-
ties for Development

1.1. A Growth Model with Signs of Exhaustion

Morocco has achieved significant socioeconomic progress since the early 2000s. The structural reforms launched
in the late 1990s brought about two decades of uninterrupted economic expansion, contrasting with the instability
that characterized the 1980s and 1990s. The country’s real GDP increased by close to 120 percent between 2000
and 2019; per capita income expanded by 72 percent; and extreme poverty was almost eradicated. Although this
was enough to outperform the average for the Middle East and North Africa (MENA) region, per capita GDP growth
has been lower in Morocco than in the average for both upper and lower middle-income economy (see Figure 1).

Weakening economic performance in recent years suggests that the country’s growth model is overly reliant on
public investment. Fixed capital accumulation has surpassed 30 percent of GDP since the early 2000s, explaining
more than half of Morocco’s GDP growth in recent decades (see Figure 2). However, this public sector-led investment
effort has had a comparatively low, and waning, multiplier effect due to the presence of various structural bottlenecks
that are constraining productivity growth, including (i) market distortions and rigidities that slow the reallocation of
production factors across firms and sectors, and thus the structural transformation of the economy (World Bank
2018a); (ii) a competition framework that limits the capacity of new firms to enter markets and thrive (IFC 2019); and
(iii) lags in human development, as evidenced by Morocco’s low Human Development Index (HDI) score.”

The economy has not been able to generate enough jobs to absorb a growing working-age population. Despite
Morocco’s continuous economic expansion, the share of active participants in the working-age population has
decreased from 53 percent to 46 percent since the turn of the century, a problem that is particularly acute for
women and the youth. (At just 22 percent, Morocco’s female labor force participation (FLFP) is among the lowest
in the world.) The persistence of such a high rate of inactivity implies that Morocco is failing to fully capitalize on
its demographic dividend, illustrated by the relatively low (22-24 percent) contribution of labor to GDP growth (see
Figure 2).8 Lack of access to jobs constitutes the most powerful force for social exclusion in contemporary Morocco.

Figure 1: Per Capita GDP (constant US$, Index, Figure 2: Growth Decomposition
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Source: World Development Indicators Source: World Bank staff calculations

7 In 2020, Morocco’s HDI stood at 0.504, among the lowest in the MENA region.
8  On average, the rapid expansion of its working-age population has only yielded one additional percentage point of GDP growth between 2000 and 2019.
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1.2. Climate-Development Nexus

Morocco is considered a “climate hotspot.”® Morocco has experienced considerable warming trends since the
1960s, with observed average increases of 0.2 °C per decade, exceeding the global average. Nine of the ten warmest
years recorded in the country’s history took place during the last two decades. Precipitation levels have followed an
overall downward trend, with increasingly erratic patterns. These changes are expected to amplify in the coming
decades.

This CCDR explores the interplay between Morocco’s development goals and climate change, in terms of both
risks and opportunities. This is particularly timely since Morocco currently finds itself at a critical juncture at which
it needs to simultaneously tackle several intertwined and compounded challenges: (i) heightened vulnerability to a
changing climate (as evidenced by a new drought in 2022, coming after a two-year drought in 2019-20); (ii) an urgent
need for structural reforms to put the country’s development on a more solid, equitable, and sustainable path; (iii)
and a highly constrained fiscal space. This CCDR analyzes ways in which economic development and climate change
interface, and examines the risks that climate change poses to the development path; but also the opportunities
that can come from the global decarbonization trend. It highlights the importance of the water and energy policy
decisions that are at the core of the Climate-Development nexus.

Climate change generates disruptions in the water cycle, with adverse impacts on growth prospects and livelihoods.
Changes in temperature and precipitation have had and will continue to have major disruptive impacts on the water
cycle. They are manifested through increasingly frequent and intense droughts and floods (shocks) as well as growing
water scarcity (a long-term stressor). Given the centrality of water resources in the Moroccan economy as a key
production factor for most economic sectors, changes in the availability of water and variability patterns induced by
climate change will likely cloud the country’s economic prospects, and risk reinforcing inequality and undermining
social sustainability.

With a particularly generous endowment in sources of renewable energy, Morocco is well placed to reap the
benefits that could emanate from a decarbonization agenda. Gifted with abundant wind and solar resources,’® the
kingdom has been one of the first middle-income countries to forcefully engage in an ambitious renewable energy
(RE) program in the latter part of the first decade of the 2000s, increasing by over twofold the RE contribution to
power generation, to reach nearly 4 GW.1* However, even while Morocco was developing its RE potential, it has also
continued, and even accelerated, the use of coal for power generation.*?> Further deploying its large and competitive
RE potential, and eliminating or greatly reducing the use of coal represents an opportunity for Morocco to contribute
to the global decarbonization agenda and reap the economic benefits that could emanate from it.

Managing the water-energy nexus is of central importance for development in Morocco. The interdependencies
between the water and energy systems have become a core dimension for Morocco’s development. Water is used in
all phases of energy production and the generation of electricity, while energy is also required to extract, convey, and
deliver water and to treat wastewater prior to its return to the environment (or re-use). As Morocco moves toward new
technologies that reinforce the interface between energy and water (for example, unconventional water resources,
and green hydrogen), it is important to carefully define the right balance between the aspiration of the country as a
“clean energy champion” and the need to manage its scarce water resources in a way that will spur sustained and
equitable development. Managing the water-energy nexus is central to the development challenge in Morocco. (See
Box 1).

® As per the latest IPCC report on Climate Change 2022: Impacts, Adaptation and Vulnerability.

10 Morocco has one of the highest rates of solar insolation worldwide, with about 3,000 hours per year of sunshine (and up to 3,600 hours in the desert). The average wind
speed is 5.3 meters per second (m/s) in more than 90 percent of the country’s territory.

1 While RE contributes 37 percent in terms of installed capacity, it only contributes about 20 percent of the energy generated.

12 Coal-fired plants represent 39 percent of total generating capacity.
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Box 1: Water-Energy Nexus

In the 1970s, the mobilization of water by dams resulted in an increase in hydropower generation, which
represented more than 70 percent of the installed power generation capacity of the country. Dams were
most often multipurpose, also delivering water management for distribution and irrigation. The drop in rainfall
associated with climate change has negatively affected both the availability of clean water and hydropower
generation. As of today, the contribution of hydroelectricity has fallen to 17 percent of total installed generation
capacity.t3

The PNE (National Water Plan) envisions recourse to nonconventional water resources, notably the desalination
of seawater,'* which is based on energy-intensive technologies.’® In order to be compatible with Morocco’s
decarbonization targets, these plants will have to receive their energy from renewable energy sources, essentially
wind and solar power. There is significant potential for energy savings in the water sector if all of the economically
available options for energy efficiency and energy recovery are exploited. Wastewater reuse is energy-demanding,
but it also contains significant amounts of embedded energy that, if harnessed, could cover more than half of the
electricity needs of municipal wastewater utilities.

On the energy front, Morocco has the ambition to become a large producer of green hydrogen (GH) and its
derivatives?®®, such as ammonia, which are an important input to Morocco’s large phosphate-to-fertilizer industry.
But GH requires clean water and renewable energy. It is worth noting that desalinated water would, however, only
represent a small part of the cost of GH production; and that it may be possible to produce GH using treated
wastewater in the future.

On both the energy and water fronts, there are significant margins for the improvement of efficiency and loss
reduction along the supply chains. Priority should be given to efforts to save water and energy: boosting energy
efficiency throughout the water sector value chain, and minimizing water use in the power sector-for example
replacing water cooling with air cooling whenever possible-are also important ways of making both sectors more
efficient.

Building on a rich body of analytical work, three priority areas were identified for this CCDR: (i) tackling water
scarcity and droughts, most notably through the lens of the water-agriculture nexus; (ii) enhancing resilience to
floods, to preserve urban and coastal economies and livelihoods; and (iii) decarbonizing the economy, looking at
a zero-net carbon pathway by the 2050s. These three areas were considered to capture the most salient nexuses
between Morocco’s development prospects and its climate commitments, as well to hold the greatest potential for
a transition to a climate-resilient and low carbon (RLC) economy.’” These priority areas constitute the core of the
analysis carried out under this CCDR through deep dives and modeling exercises. In addition, three cross-cutting
areas have been identified as critical enablers needed in order for the priority areas to materialize: (i) financing (from
both private and public sources); (ii) institutions and governance;® and (iii) equitable transition (See Figure 3).

The following section provides a snapshot of these three priority areas, and presents the way in which they crystalize
the climate-development interface for Morocco. It points to potential tradeoffs and synergies (which will be further
analyzed in Chapter 3) by looking at various pathways; combining different sets of interventions (investments and
policies); and through modeling exercises as well as other quantitative and qualitative analyses.

3 The decrease in the share of hydroelectricity is not only the result of the reduction in water supply, but also of the development of thermal power stations since the 1980s,
and the constraint of managing dams to meet irrigation demand.

14 The 2050 National Plan for Water (PNE) includes seawater desalination projects that are projected to produce nearly 1 billion cubic meters/year in order to secure drinking
water in large cities and, to a lesser extent, to consolidate the water supply in some irrigation perimeters.

15 The share of energy consumption represents up to 60 percent of the operating cost of desalination plants.

16 The ministry in charge of energy issued a Green Hydrogen Roadmap in 2021,

17 While this CCDR attempts to provide a holistic view on the nexus between development and climate, the three priority areas have been analyzed in greater detail through
deep dives and modeling exercises, presented in a series of background notes.

18 Arapid Climate Change Institutional Assessment (CCIA) performed as part of the preparation of the CCDR.
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Figure 3: Morocco’s CCDR Framework for a Resilient and Low Carbon (RLC) Pathway
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1.2.1. Water Scarcity and Drought*®

Morocco is among the most water-stressed countries in the world. The country’s total water resources are estimated
at 22 billion cubic meters (m?) divided into 18 billion m? of surface water (on average for the available historical
series), and 4 billion m® of groundwater. Since the late 1970s, Morocco has seen its water inflows (from surface
water) declining, from an annual average of 22 billion m® between 1945 and 1978 (represented by the yellow line)
to an annual average of 15 billion m® between 1979 and 2018 (represented by the black line) (see Figure 4). These
declining inflows, combined with a growing demand pushed by demographic growth and economic development has
pushed Morocco into a situation of water stress: between 1960 and 2020 the per capita availability of renewable
water resources has decreased from 2,560 m® to about 620 m?3 per person per year, placing Morocco in what is
considered a situation of structural water stress (below 1,000 m3), and is quickly approaching the absolute water
scarcity threshold of 500 m® per person per year. As a result, the pressure on groundwater resources has significantly
increased to a level of overexploitation estimated at almost 30 percent,?° especially in dry years. The challenge of
water scarcity is compounded with the deterioration of water quality (surface and underground water)?*.

Morocco has responded to the challenge of water scarcity and droughts with the deployment of large infrastructure,
but climate change may jeopardize the efficacy of such infrastructure. Between the late 1960s and 2020 Morocco
built 126 dams, increasing its total storage capacity from 2 to 19.1 billion m3.22 In addition, the country has
developed 15 water basin interconnections of about 785 kilometers (km) to secure its municipal water supply and
irrigation needs. However, despite these massive investments it is still facing a water demand-supply gap currently
estimated at 1.8 billion m3/year at the national level,2® with structural deficits registered in the Souss-Massa, Tensift,
Moulouya and Oum Er Rbia basins. In addition, the variability and decline in rainfall has jeopardized the efficiency

19 See Background Note “Deep Dive on Water Scarcity and Droughts.”

20 Groundwater withdrawals amount to about 5 billion m3 per year, which exceeds by an estimated 1.1 billion m3 the level of renewable groundwater sources.

21 While the overall surface water and groundwater quality in Morocco is acceptable or good, one can observe a downward trend. Most industrial sewage is disposed
untreated directly into the environment and the agriculture sector also contributes significant amounts of pollution to water sources through uncontrolled use of pesticides
and fertilizers.

22 The Kingdom has also launched water desalination projects and today has an installed capacity of around 147 million m3/year for seawater and 37 million m3/year for
brackish water. The desalination program is expected to expand massively in the years to come.

23 PNE total water demand and water supply amount to 16.249 billion m3/year and 14.473 billion m3/year in 2020, respectively.
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of the infrastructure-focused approach, with the actual water volume in reservoirs trending downward over the past
decade. This is compounded by a loss in volumes due to a severe problem of siltation caused by erosion from the
upstream watershed, estimated at about 100 million tons per year (with about 60 percent of it being deposited in
reservoirs)?*. By the end of February 2022, in the midst of yet another severe drought, the overall filling rate of the
main dams had hit a historical low of 32.8 percent of total capacity, with some of the dams at less than 10 percent.

Figure 4: Morocco’s Water Inflows (in billion m3/year)
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Engineering solutions have failed to reduce the pressure on water resources. Although it may improve water
productivity, the conversion to modern on-farm irrigation equipment does not systematically lead to a reduction in
the consumption of irrigation water at the farm level. This is explained by the fact that, when not constrained in their
water use, farmers equipped with drip irrigation tend to intensify production through a shift toward crops with higher
added value, which consumes more water and/or increases land use intensity. This phenomenon is referred to as
the “Jevon’s paradox.” In addition, water tariffs have been maintained artificially low and have failed to capture the
increasing scarcity of the resource, which, combined with unconstrained water supply, can lead to overconsumption
patterns. (See Box 2).

24 Japan International Cooperation Agency (JICA) study on Dam Sedimentation in Morocco, presented in a workshop in November 2021.
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Box 2: Water Tariffs in Irrigated Agriculture

Water pricing in irrigated agriculture is divided into: (i) water use or Domaine Public Hydraulique (DPH) fees?® ; and
(i) service provision (or irrigation) fees. These two types of fees serve different functions and purposes.

The DPH fee represents the price for water withdrawal. It aims to contribute to the operational costs of
the water basin agencies (Agences de Bassin Hydraulique, or ABH) to help them carry out their functions
(including water policing), as well as contributing to the operating and maintenance (O&M) costs of dams
and other hydraulic assets under ABH. Currently it is set at a very low level (MAD 0.02/m3). It is supposed
to be paid by all water users; however, the actual collection level represents only a very small portion of the
potential level. Between 2012 and 2017, the fee collection from irrigation users ranged between MAD 26
and MAD 40 million per year, while the potential amount would be about MAD 280 million per year 26. The
amount collected comes mostly from large-scale irrigation schemes (LSIs)?”. The DPH fee is not collected for
small-scale irrigation (SMI) schemes (which is roughly 19 percent of irrigated areas), or for private irrigation
(PI), which represents more than 45 percent of irrigated areas and uses mainly underground water or run-off
river resources. This situation leaves ABH with very limited resources that do not allow them to fulfill their
mandate, most notably their role of water police.

The service provision fee (or irrigation fee) has a very different purpose and relates to irrigation services provided
to users. Morocco has progressively put in place a service charge system, allowing a better coverage of
irrigation water service costs compared to other major irrigation countries. The purpose of this fee is to
cover the O&M and amortization costs of collective irrigation systems. By definition it applies to both LSIs
and SMils, but not to Pls (which rely on individual schemes). In SMIs, where irrigation schemes are usually
traditional, the irrigation fees represent low amounts paid by the farmers to the Water User Associations
(WUAs). On the contrary, LS| has put into place water pricing systems that aim to reflect the quality and
the costs of services according to the schemes: as such, the fee amounts vary widely (between 0.24 and
0.77 MAD/ m3 in LSIs under Offices Régionaux de Mise en Valeur Agricole (ORMVA, i.e., regional offices for
agricultural enhancement), ORMVA's management, and between 1.5 to 5.5 MAD/ m® under public/private
partnership (PPP) schemes). The collection rate is high for most LSl schemes (in the range of 80 to 95
percent)?. However, it is important to note that with these fees, the users’ willingness to pay is correlated
with the quality of the services delivered. Over the past few years, some collective schemes have been
subjected to severe water rationing, therefore to unreliable service —for example in Oum Er Bia, Moulouya,
Souss-Massa, and Tensift. This has had an immediate impact on farmers’ revenues, which then fuels a
vicious circle wherein willingness to pay for the service provision fee is reduced, which further undermines
the quality of service.

It is also worth noting that the water tariffs do not reflect the high level of public investment in support of irrigation
(CAPEX)—both for large water infrastructure, but also for modernization subsidies for irrigation equipment at the
farm level (supported at 80 to 100 percent through FDA subsidies).

Despite major advances in water use efficiency in agriculture, the sector remains a source of macro volatility. Since
2010s, public policy has focused on increasing water use efficiency (WUE) in the agriculture sector, which is by far
the largest consumer of water resources in Morocco?®. This was achieved through modernization of the irrigation
system and subsidies for investment in on-farm equipment®°. As a result, between 2008 and 2018, the area under
drip irrigation increased 3.5 times, fueling a 92 percent increase in real agricultural value added®!. And while they

26 Considering the total average water volume allocated to irrigation by year (14 billion of m3) with a fee of MAD 0.02/m3.

27 With the ORMVAs (Regional Offices for the Agricultural Valorization) collecting on behalf of the ABH.

28 This is based on a 2014 survey (which is the latest official data); it is very likely that the collection rate would be lower now given the restrictions applied in terms of water
allocation in recent years.

2 The agricultural sector consumes more than 80 percent of the country’s water resources.

30 Program for Water Savings in Agriculture (PNEEI), under the PMV.

3t According to the Social Accounting Matrix, irrigated agricultural value added can surpass 70 percent of total agricultural value added in a dry year (source: Haut
Commissariat au Plan HCP Matrice de Compabilité Sociale)
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represent only 20 percent of agricultural land in the country, irrigated areas contribute more than half of its total
agricultural value added. This transformation has contributed to reducing the volatility of agricultural sector growth
(see orange lines in Figure 5). However, since crop yields in the rainfed areas (covering 80 percent of agriculture
lands) remain strongly correlated to the amount of rainfall, the agricultural sector remains a major source of macro
volatility, and rainfall shocks explain close to 37 percent of the variance of Morocco’s output over the medium term,
even though the agricultural sector represents only 13 percent of GDP (World Bank, 2022b). Droughts can also have
fiscal and balance of payment impacts due to the emergency support that is provided to farmers in exceptionally dry
years, as well as to the need to import larger volumes of cereals when domestic production falls. These impacts are
amplified when droughts coincide with international food price shocks, as is currently the case following the war in
Ukraine and its impact on grain trade.

Figure 5: Precipitation vs. Agricultural Value Added (Annual Change in Percentage)
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Source: World Bank team’s calculation, based on Ministry of Agriculture figures (2021)

Droughts and water scarcity disproportionately affect poor farmers. 79 percent of Morocco’s poor live in rural areas,
and most of them depend on rainfed agriculture as a source of food and income. In this context, the increasing
incidence, severity, and duration of droughts has become a key driver of vulnerability for the rural population. The
penetration of agricultural insurance schemes is still marginal for most small producers.®? The transformation of
the Moroccan agricultural sector brought about by the Plan Maroc Vert (PMV) (the Moroccan Green Plan) has not
been labor intensive; thus it has failed to provide sufficient opportunities for the rural poor.3® As a result, migration
remains one of the few adaptive responses to climate shocks available to many small farmers, a trend that could
gather speed in the decades to come.

1.2.2. Floods

Floods are the most frequent climate-related natural hazard in Morocco. Due to its geographic position, high level
of variability in rainfall, and topography, Morocco is particularly prone to floods. Indeed, 20 major events have been

The penetration rate for agricultural insurance in Morocco is estimated at 17 percent, but with large differences: large farmers (> 50 hectares (ha) at 40 percent; medium
farmers (between 10 and 50 ha) at 24 percent; and small farmers (<10 ha) less than 3 percent.

33 Indeed, the jobs diagnostic recently conducted by the World Bank in collaboration with the HCP finds that the significant growth of agricultural value added registered over
the past two decades has had a negative jobs multiplier.
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registered between 2000 and 2021,%® causing average direct losses estimated at $450 million per year. In addition,
given that more than 65 percent of the population and 90 percent of industry is concentrated along the coastline,
sea-level rise constitutes another long-term stressor, especially for low-lying areas that contribute to exacerbating the
risk of floods. As such, while acknowledging that in the absence of adaptation measures sea-level rise could cause
massive losses,*” this CCDR focuses on floods and only indirectly (and partially) embeds the dimension of sea-level
rise, through the projected increase in flood risk.

Economically vulnerable households are disproportionately exposed to the risk of floods, a trend that climate
migration and coastal urbanization are likely to intensify. The hazard and vulnerability maps developed for various
cities in Morocco suggest that the riskier areas tend to be concentrated in poorer neighborhoods, poorly connected
to transportation networks and less likely to be in proximity of health centers and fire stations. These are also areas
in which climate migrants are more likely to relocate in decades to come, which could create an adverse feedback
loop between water scarcity and exposure to natural hazards for the poor and vulnerable.

Morocco has put into place a sophisticated disaster risk management and financing architecture (DRM and
DRF). Since the early 2000s, the government has focused on gaining a better understanding of critical risks and
on defining the roles and responsibilities of the various institutions that are involved in disaster risk reduction,
response, and recovery. A central element of the country’s strategy has been the transition from a post-disaster
emergency approach to a preparedness approach that prioritizes investment in both structural and nonstructural
disaster risk reduction. The National Flood Protection Plan (Plan National de Protection Contre les Inondations or
PNI) was launched in 2002 with a programmed amount of 25 billion MAD ($2 billion) for the period 2003-17. In
addition, the Natural Disaster Resilience Fund (Fonds de Lutte contre les effets des Catastrophes Naturelles or
FLCN), initially created to finance post-disaster reconstruction, was turned into an innovative mechanism for co-
financing investment in disaster risk reduction and preparedness at the local level. Morocco has also put in place
a sophisticated catastrophic risk insurance regime based on a system that: (i) guarantees coverage for insured
households through additional premiums received and managed through private insurers through which at least
8.9 million people were insured in 2021; and (ii) provides basic compensation for uninsured people and households
through the creation of the Fonds de Solidarité contre les Evénements Catastrophiques (Solidarity Fund against
Catastrophic Events or FSEC).3® The FSEC is expected to benefit the estimated 95 percent of the people in Morocco
who do not have an insurance contract.

The DRM/DRF schemes currently in place remain insufficient to fully cover the needs related to flood risk
management. The amount of financial resources mobilized for risk reduction investments remains insufficient.®®
Only one fourth of the investments originally contemplated in the PNI had been carried out or were in progress by the
time that strategy was updated in 2017. The updated PNI (2016-2036) targets more than 1,000 flood-prone sites
and forecasts $1.5 billion worth of investments. On average, this would amount to a yearly investment amounting
to about 16 percent of annual average losses due to floods. Thus far the FLCN has only received a yearly budget of
about $20 million. The combined private and public DRF schemes can provide about $100 million in compensations
every year with rapid disbursement mechanisms (that is, within weeks of an event). This can, only cover a relatively
minor fraction of potential catastrophic damages.

1.2.3. Decarbonization*®

Despite having increased substantially in recent decades, Morocco’s GHG emissions remain comparatively small.
The country’s total annual GHG emissions doubled between 2000 and 2019 (from 44.6 to 91.2 million tons CO2 eq).
However, they still represent just 0.2 percent of global emissions, and the carbon intensity of the Moroccan economy

%5 www.emdat.be

36 Source: World Bank, 2013. Building Morocco’s Resilience: Inputs for an Integrated Risk Management Strategy. Washington, DC.

37 Hallegatte et al. (2013) estimated that a 40-centimeter sea-level rise would result in mean annual losses of up to $1256 million in the city of Casablanca alone. Up to 24
percent of the Tangier Bay would also be at risk of flooding, with particularly large impacts on industrial zones and tourist coastal infrastructure (Snoussi et al., 2009).

38 Law 110-14 adopted in 2018.

3 Getting a complete picture of how much is spent annually to reduce the risk of floods is no easy task in Morocco, as it involves several levels of governments and
institutions, with no consolidation of figures publicly available.

4 See Background Note “Deep Dive on Decarbonization of the Moroccan Economy.”
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is currently 9.2 percent lower than that of the world as a whole, and 30 percent below the MENA region*'. Moreover,
since the early 2010s, Morocco has entered a relative decoupling trend in which real GDP is growing faster than GHG
emissions, implying that the carbon intensity of the GDP has begun to decline®2.

The energy sector is by far the largest contributor to Morocco’s emissions; thus, the decarbonization agenda has
understandably centered on the development of renewable energy sources (RE). The energy sector represents the
lion’s share, accounting for 65.1 percent of total gross GHG emissions in 2018, followed by agriculture (22.1 percent),
industrial processes (6 percent), and waste management (5.4 percent).* In terms of energy-related emissions, the
power sector dominates with 36.1 percent, followed by the transport sector (29 percent). In this context, as in many
other countries, Morocco’s mitigation policies have so far prioritized the decarbonization of the power generating
sector.** Indeed, various flagship solar and wind projects have been developed to tap the country’s plentiful RE
potential, bringing the share of variable renewables to around 20 percent of the power generation energy mix in
2021, earning Morocco the reputation of an emerging “climate champion”.

Nevertheless, Morocco’s efforts to decarbonize through RE have been negated by the growing use of coal for
power generation. Despite recent progress, wind, solar, and hydropower represent only 20 percent of the country’s
electricity generation and 3.9 percent of its total energy use in 2019, against 56.5 percent for oil, 29.8 percent for
coal, 5.9 for biofuels and waste and 3.9 percent for natural gas.*® Along with efforts to tap into the country’s vast
RE potential, three new coal power plants were commissioned in the 2010s, bringing the total coal-fired power
generating capacity above 4GW (39 percent of total power generation capacity in 2021). As a result, the carbon
intensity of the power sector has continued to increase, placing the power sector in Morocco among the most carbon-
intensive in the world, with around 600 tons of CO2 emitted by GWh in 2020 (see Figure 6).#¢ This heavy reliance
on coal for power generation, which is unusual in the MENA region, can be explained by Morocco’s lack of domestic
natural gas resources and a reluctance to rely on gas imports from neighboring countries.

Figure 6: Power Sector Emissions (left) and Carbon Intensity (right)
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4 Measured as the level of CO2 emissions per PPP$ of GDP. Source: Author’s calculations based on the World Development Indicators.

42 llustrating this point, from 1990-2011, the average growth rate of real GDP and total GHG emissions coincided (4.1 percent). By contrast, from 2012-2018, real GDP
expanded at an average rate of 3.3 percent, against 2 percent for GHG emissions.

4 Source: Fourth National Communication to the UNFCCC.

4 Electricity plays a central role in the decarbonization strategy. First, due to its reliance on coal, the power sector represents a major contributor to CO2 emissions, and is
the easiest sector to decarbonize. Second, decarbonization of the end-use sectors depends on the level of electricity penetration. Third, green hydrogen, which has great
potential in Morocco, is produced by electrolysis, which requires large quantities of electricity.

4 Source: www.iea.org

4 This represents about 2.5 times the average EU level and nearly 1.5 times the world average.
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Dependence on fossil fuels has important macroeconomic implications for Morocco. Between 2010 and 2020
energy accounted for 19.4 percent of total imports. In addition, despite the partial liberalization of hydrocarbon
prices that took place in 2012-15, liquid petroleum gas (LPG) explicit subsidies still absorb close to 2.4 percent of
government expenditure, the equivalent of almost 1 percent of GDP per year.#” Reliance on imported fossil fuels
remains a major source of vulnerability of the Moroccan economy to international price shocks, such as the one
recently unleashed by the war in Ukraine.

1.3 Toward a New Development Model*®

Morocco has recently unveiled a New Development Model (NDM) that envisages deep socioeconomic transformation.
The NDM is articulated around four main axes of transformation and lays out high ambitions, including the doubling
of per capita GDP by 2035.%° Placing Morocco on such a trajectory would require sustaining an average annual
growth rate of almost 7 percent for the next 12 years, which will only be possible if the country diversifies its sources
of growth beyond public capital accumulation. Indeed, recent simulations suggest that in order to grow at such a
pace, Morocco would need to prioritize actions to unlock a productivity-enhancing structural transformation process
and rebalance investment in favor of the private sector; resolve the bottlenecks that are preventing women and
youth from entering the labor force; and raise the levels of human capital through better education and health
services (World Bank 2022a).

The NDM highlights opportunities that could be associated with decarbonization and emphasizes the challenge
of water scarcity for the country’s sustained development. While not singling out climate change as one of its
priority areas, the NDM sets the goal of turning Morocco into a regional “green energy champion” by building on
and deepening transformation of the energy mix. On the adaptation front, it emphasizes the importance of tackling
water scarcity and formulates a series of policy reforms with the objective of improving water resource planning,
allocation, and valuation to better reflect the true value of what is set to become an increasingly scarce resource,
and implementation of comprehensive institutional reform.° On the social policy front, it also mentions the need to
address the needs of climate migrants, and to adapt the health system to cope with the foreseeable threats posed
by an increase in the frequency of extreme weather events.

However, the NDM could have taken a more systematic approach to climate change, and it may be underestimating
the risks that climate change poses to achieving the ambitious development objectives that Morocco has set for
itself. Given the magnitude of the transformations that are projected for the coming decades, climate change could
impact almost every aspect of Morocco’s future socioeconomic development. This means that climate considerations
need to be fully embedded in development plans, something that the NDM has partially achieved. In addition, the
NDM does not consider the fiscal implications that climate change could have: while it contemplates a large fiscal
expansion to finance the policies that it envisages for meeting the country’s development ambitions, it does not
address the significant pressure climate change could exert on public revenues and expenditures. At some point,
Morocco is likely to be forced to engage in a fiscal consolidation process that will increase competition for public
resources. In this context, prioritizing investments that have strong development and climate synergies becomes
even more relevant. Table 14 in the Appendix constitutes a first attempt to streamline the climate-related risks and
opportunities that could affect the national priorities outlined in the NDM.

47 The IMF estimates that the implicit fuel subsidies could represent as much as around 5 percent of GDP annually. (Implicit subsidies are calculated as total fuel consumption
multiplied by the difference between the existing and efficient prices, the latter internalizing environmental and health externalities.)

48 The New Development Model, Kingdom of Morocco, April 2021, General Report and Thematic.

4 The four axes presented in the NDM report are: (i) a productive and diversified economy; (ii) reinforced human capital; (iii) inclusion and opportunities for all; and (iv)
sustainable and resilient territories.

50 The NDM suggests considering the creation of a new agency to oversee the sector, Agence Nationale de Gestion de I'Eau (ANGE).
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Chapter 2: Morocco’s Climate Commitments,
Policies and Capacities

2.1. An Ambitious Set of Policies and Strategies

Morocco has taken some decisive steps to combat climate change over the past 15 years. In the late 2000s, it
notably launched two emblematic programs to tackle climate challenges at the sectoral level: the Plan Maroc Vert
(PMV), designed to support climate-smart agriculture, and the Moroccan Solar plan (which was then transformed
into the National Energy Strategy), to deploy renewable energy.® In 2017, it adopted the 2030 National Sustainable
Development Strategy, and two years later, it launched the 2030 National Climate Plan (2030-NCP), which is organized
around five main pillars: (i) Establish strengthened climate governance; (ii) Strengthen resilience to climate risks; (iii)
Accelerate the transition to a low-carbon economy; (iv) Include territories in climate dynamics; and (v) Strengthen
human, technological, and financial capacities.

Ahead of COP-26 in Glasgow in November 2021, Morocco put forward a revised Nationally Determined Contribution
(NDC) with an enhanced mitigation target. The revised NDC aims to achieve 45.5 percent reduction of its greenhouse
gas emissions by 2030 compared to a business-as-usual scenario;®? this represents an increase of 3.5 percentage
points in the mitigation objective from the 2016 NDC. Most notably, Morocco’s updated NDC includes for the first
time the cement and phosphates sectors: the inclusion of the latter sector is important, since Morocco is estimated
to hold approximately 75 percent of the world’s phosphate reserves and has become the fifth largest exporter
of fertilizers. According to the Climate Action Tracker (CAT), Morocco’s climate targets and policies are “almost
sufficient,”®® and the targets set under its unconditional commitment meet its fair-share contribution to the Paris
Agreement. However, it is worth noting that the Moroccan electricity mix continues to rely heavily on coal, with over
40 percent of the power generation currently relying on coal;** and Morocco has not provided a clear signal on its
plans to phase out its relatively-young coal plants. In addition to the NDC, Morocco has initiated the preparation of
a long-term low emission development strategy for 2050 (2050-LEDS):5® this work will determine the modalities for
Morocco to achieve climate neutrality over the course of this century.

Adaptation and resilience remain a high priority for Morocco: as such, the updated NDC has expanded its scope,
with a more comprehensive approach. The revised NDC strengthens the interventions in the four sectors already
covered by the 2015 NDC (agriculture, water, fisheries and aquaculture, and forestry) with enhanced objectives, and
includes several additional sectors: meteorology, sensitive environments (coastline, mountains, and oases), urban
and rural planning, and health. The adaptation objectives defined in the NDC are further developed in the National
Strategic Adaptation Plan (NSAP), which was adopted in January 2022. NSAP sets a roadmap for 2020-2030, with a
concerted and inclusive framework to support adaptation planning and priority actions to strengthen the resilience
of the population and the territory to climate change. In February 2021, Morocco also launched a National Disaster
Risk Management Strategy (2020-2030), which builds on the extensive work on DRM spearheaded by the Ministry
of Interior over the past decade. The DRM strategy lays out a comprehensive approach to managing disaster and
climate-related risks, with a focus on promoting ex ante risk reduction and preparedness to complement ex post
recovery activities.?® Building on this strategy, two action plans have been developed: the first one focuses on priority
actions (2021-2023), while the second one provides a framework for operationalizing the strategy.

51 The Government has recently launched the revision of the Strategy that should be finalized by mid-2023. This revised version will notably include concept of carbon
neutrality and the deployment of green finance.

52 Under the revised NDC, 18.3 percent of this target is unconditional, and the remaining 27.2 percent is conditional upon international assistance.

53 This indicates that Morocco’s climate policies and commitments are almost consistent with the Paris Agreement’s 1.5°Celsius temperature limit and could reach
consistency with moderate improvements.

54 ltis estimated that compliance with the Paris Agreement requires that all coal-based electricity needs be phased out globally by 2040, and much earlier for many regions.
For the Middle East and Africa region, coal-based electricity would need to be reduced by 80 percent in 2030 (compared to 2010), and phased out by 2034.

5 In June 2021, Morocco presented the vision for 2050-LEDS. It is now embarked on the second phase of preparation of 2050-LEDS, which will conduct a modeling work on
development trajectories and emissions, complemented by an analysis of sector dynamics.

56 The DRM Strategy also puts into place a strengthened framework for horizontal and vertical coordination among the multiple institutions with responsibilities related to
the DRM agenda.
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Financing for climate action remains limited and by and large is focused on mitigation measures. The total cost
of the revised NDC amounts to a total of $78,8 billion for the 2020-2030 period, ie an average amount of about
$7.2 billion per year.5” A recent evaluation®® conducted for the period 2011-18 estimates that Morocco invested an
average of $1.5 billion per year on climate action (equivalent to 14 billion dirhams per year, or around 1.3 percent
of GDP).%° A large part of the investments went to support the energy and transport sectors (38 and 32 percent,
respectively), and to a lesser extent the agriculture sector (20 percent), through the Plan Maroc Vert (PMV), for the
expansion of drip irrigation. While there has been an upward trend® from 2011-18, total climate financing falls
short in terms of the ambitions described in the NDC: it represents less than one fifth of the annual financial needs
estimated.®* The financing for adaptation in particular is falling behind.

2.2. Remaining Institutional Coordination Limitations

Recent institutional assessment on climate change®? reveals that a large majority of the ministries at the central
level are in one way or another involved in climate action. The Ministry in charge of the environment is designated as
the national focal point for coordinating the climate change agenda in Morocco. The Department of Climate Change
within this ministry assumes the coordination role on climate issues and leads on the preparation of national plans
and strategies related to it (such as the 2030 National Climate Plan; the National Adaptation Plan; and the NDC;
low-carbon strategy). It also prepares the national communication to the United Nations Framework Convention on
Climate Change (UNFCCC). Most of the line ministries have embedded climate change actions into their mandate,
and some ministries (as well as some state-owned enterprises (SOEs)) have prepared sectoral climate plans (Ministry
in charge of Agriculture, Ministry in charge of Energy, Ministry in charge of Transport...).

Building a fully-coherent climate action requires a strong institutional coordination. While the sector-specific
approach to climate change has certainly yielded an impact over the past 15 years (most notably with the PMV for
agriculture and the National Energy Strategy), it will not be enough to put forward a comprehensive and forceful
response to climate challenges in Morocco, which call for an integrated approach. The existing sectoral plans and
strategies are indeed not always fully articulated, which creates limitations in their implementation; this can in turn
lead to fragmentation and lack of coherence. This is particularly challenging when it comes to the critical “energy-
water nexus.” For example, while Morocco has put together an ambitious plan to deploy green hydrogen, the National
Water Plan does not include the water needs associated with such a plan. Similarly, the development of water
desalination solutions should be carefully aligned with the deployment of renewable energy, while also taking into
account the demand that will come from other sectors (such as transport and industry).

Vertical coordination also needs to be strengthened. Local governments (LGs) play a key role in climate action,
and both regional and municipal governments have de jure competencies in sectors that are highly relevant to
climate change mitigation and adaptation.®® LGs develop planning tools, informing pluriannual budgeting of priority
investment projects.®* In addition, with the support of the Ministry of Environment, the regional governments have
started to develop their Regional Climate Plans (PCTs).%® The newly elected regional and municipal councils are

@
%

The total costs associated to mitigation commitments amount to $38.8 billion (out of which $21.5 billion under conditional commitment) while the costs associated to
adaptation actions amount to $40 billion.

Source: “Panorama of the Financing of Climate Action in Morocco 2011-2018", carried out by the Caisse de Dépét et de Gestion (CDG) and the Institute for Climate
Economics (14CE).

It is worth noting that, given the absence of climate-sensitive tagging on the public side and the lack of a green taxonomy on the private side, computing Morocco’s total
mitigation and adaptation investments is not an easy task; the reported numbers likely underestimate the overall effort.
About 5.3 percent annual increase.
The annual financing needs in order to fulfill the 2015 NDC ambitions is estimated at around 74 billion dirhams (about $7.9 billion).

This section builds on the rapid Climate Change Institutional Assessment (CCIA), which was conducted as part of the preparation of the CCDR. See the Background Note
on “Institutions and Governance for Climate Action in Morocco.”
Regional government competencies cover intermunicipal transport and natural resource management, which are all relevant to climate change. Municipal governments
are responsible inter alia for waste and sanitation, urban transport, water/electricity distribution, and green public spaces.

Regional governments have developed Territorial Development Strategies (SRATs), with a 15-year horizon and Regional Development Plans (PDRs), once per election
mandate of five years: the PDRs are then translated into a “Contrat Etat-Region” (pluriannual investment project plan). Municipalities have pluriannual municipal
development plans (PDCs) and annual action plans (PACs), including a list of annual investment projects.

Two regions have PCTs (Souss Massa and Marrakech Safi), and seven others are being developed.
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in the process of preparing their new five-year plans, which will be adopted during the last quarter of 2022. The
engagement with the LG stakeholders, as part of the preparation of the CCDR, shows that the climate agenda has
gained momentum and that it should be more highly featured (adaptation but also mitigation) in the upcoming
PDRs and PDCs. Nonetheless, the coordination and complementarities between LG investment projects and central
government investment projects remains limited due to the lack of an integrated database and limited involvement
of the Ministry of Finance in reviewing LG investment planning. In addition, the LGs still lack the financial and human
resources needed to scale up climate action.

The country’s climate ambitions are yet to be reflected in the public finance management (PFM) system. Currently,
there are neither legal nor regulatory requirements for the government to mainstream climate change objectives
into the PFM instruments. There is also no tool in place to monitor climate-related programs and expenditures.
As a result, it is difficult to assess to what extent the unconditional commitments made to UNFCCC are reflected
in the national budget.®® Second, there are no climate-related filters or climate risk screening tools in place to
prioritize public resources either toward climate-smart investments or interventions (rather than toward stranded
assets). Also, while the Moroccan public procurement regulation includes a provision on sustainable/green public
procurement principles,®” the government has not yet turned those principles into actions. The newly adopted pact
on “State exemplarity”®® put forward by the Commission for Sustainable Development could serve as a vehicle for
mainstreaming climate considerations in the PFM system.

Morocco now needs to transition to a “whole-of-government” approach. Grasping the complexity that climate
change poses to the Moroccan development agenda cannot be tackled through sectoral lenses: it requires a “whole
of government” approach that can help clarify the long-term tradeoffs associated with short-term policy choices
and can guide decision making. A new Commission on Climate Change and Biodiversity was established in April
2020°° with the objective of fostering consultation and coordination among various governmental entities on their
respective climate actions and ensuring overall coherence. However, it is still unclear whether this Commission can
act as a mediator and can manage the trade-offs that could arise from climate policy choices.

2.3. The Private Sector and Civil Society: Upping their Games But Still Facing Barriers

According to the World Bank’s Enterprise Survey for Morocco, the private sector’s level of engagement on climate
issues remains uneven, and overall is at a low level.” Around one third of Moroccan firms have internalized climate
change considerations in their strategic decision-making processes or daily operations,”™ with a large heterogeneity
across firms: foreign-owned firms and innovative companies’ display the highest level on this indicator (47 and
52 percent respectively). Only around 17 percent of businesses said that they have a manager responsible for
environmental or climate change issues: this is less than the number of businesses that have adopted strategic
objectives related to climate and may indicate that firms have not yet acted upon their stated ambitions or objectives.
Surprisingly, exporters’ do not exhibit a stronger performance in this field, despite the fact that they may have to
adhere to sustainability standards required by export destinations - particularly the European Union (EU). Overall,
corporations indicate that climate change tends not to be prioritized over other considerations when it comes to
investment decisions. It is worth noting, however, that firms that have experienced monetary losses due to extreme
weather events are not only more aware of climate change issues, but also tend to have implemented more adaptation
or mitigation measures compared to those that have not had such losses.™

8 This is even more true for regional and municipal budgets.

67 As set forth in Art. 1 of the Moroccan Public Procurement Decree No. 2-12-349 ,La passation des marchés publics prend en considération le respect de I'environnement
et les objectifs du développement durable.”

68 Pacte d’Exemplarité de I’Administration (PEA)

6 Décret n°® 2-19-721 du 3 ramadan 1441 (27 avril 2020).

7 See Background Note “How Aware Are Moroccan Firms of Climate Change Issues?” based on the 2019 World Bank’s Enterprise Survey for Morocco, for a detailed analysis
of climate perception and the climate actions of Moroccan firms.

™ This is measured by the number of companies that have strategic objectives that mention climate change or environmental issues. It is worth noting that the levels
observed in Morocco are higher than those in other markets, such as Egypt (where less than 5 percent of Egyptian firms indicate strategic objectives mentioning these
issues).

2 Innovative firms are firms that have spent internally on R&D over the past three fiscal years. Foreign-owned businesses are those in which at least 10 percent of the
company is owned by private foreign individuals, companies, or organizations.

73 Exporters are firms that indicate that they directly export at least 10 percent of their sales.

™ For example, 52 percent of firms with monetary losses are said to have adopted water management measures, whereas this figure only stands at 16 percent for firms that
did not experience losses.
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However, the private sector has played and will continue to play a major role in climate action. Overall, the private
sector has contributed to about 60 percent of the financing for climate action over the period 2011-18,”” and has
proven particularly instrumental in the deployment of renewable energy over the past decade through large public-
private partnership (PPP) schemes. In October 2021, the Confédération Générale des Entreprises du Maroc (CGEM),
the main union group for private operators published its “White Book Towards a Sustained, Responsible and Green
Economic Growth” in which it reiterated its strong engagement to support the decarbonization of the economy and
called for liberalization of the electricity market to unleash the participation of private operators--notably through the
amendment to Law 13-09 to open access for renewable energy to medium-voltage consumers-but also through the
decentralization of renewable energy generation. While this role has been limited so far, the private sector could also
play a key role in climate adaptation action, particularly in regard to desalination and resilient building programs, but
also in the climate insurance market.

Morocco’s private sector still faces several structural constraints that are hampering green investments from
materializing. As emphasized by the World Bank Group’s Country Private-Sector Diagnosis for Morocco (CPSD),
among the factors that have constrained the emergence of a more dynamic private sector in Morocco are the
country’s weak competition framework and the privileges enjoyed by existing market operators, in particular state-
owned enterprises (SOEs) (IFC 2019). As a result, the business environment is not fully conducive to young firms
entering markets and growing, thus driving innovation for sustainability, and helping to accelerate the green transition
(UNEP 2017).

Civil society organizations (CSOs) have also become increasingly active on the climate agenda at both the local
and national levels. A large number of CSOs are involved in the areas of sustainable development and the climate
change agenda. They cover a broad range of activities at the local level, from resilient rural development to energy
efficiency and solid waste management in urban spaces. They are particularly involved in awareness raising and
information sharing on climate-related issues. Alliances and networks of CSOs also contribute to advancing the
climate agenda at the national level. Last August, the Alliance Marocaine pour le Climat et le Développement Durable
(AMCDD), one of the largest networks of environmental CSOs, published its “ White Paper for an Alignment Between
Post-COVID Public Policies and the Paris Agreement,” which calls for a better alignment of public policy with national
climate ambitions, particularly in the context of the post-COVID recovery.

The current framework, however, still provides only limited space for participation and exchange between the
various groups of stakeholders. There is a recognition that climate action will necessitate the contribution of
all actors of the society (public entities, private sector, and civil society). The government usually reaches out to
stakeholders during the preparation of strategies or plans, but they are not fully integrated into the decision-making
and implementation processes. The New Development Model (NDM) report highlights the need for convergence and
synergy among stakeholders through an open mobilization of partnerships: this is particularly true in the context of
climate action, which calls for strong coordination and collaboration among the groups of actors who are involved.

7T Source: “Panorama of the Financing of Climate Action in Morocco 2011-2018,” conducted by the Caisse de Dépdt et de Gestion (CDG) and the Institute for Climate
Economics (I4CE). The other 40 percent of the financing for climate action was mobilized through public actors (central and subnational governments as well as SOEs).
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Chapter 3: Sectoral Policies for a Resilient and
Low-Carbon Morocco

This chapter presents an in-depth analysis of the three pathway areas prioritized under this Country Climate and
Development Report (CCDR), namely: (i) tackling water scarcity and droughts, notably through the lens of the water-
agriculture nexus; (ii) enhancing resilience to floods, to preserve urban and coastal economies and livelihoods; and
(iii) decarbonizing the economy, with a view toward a zero-net carbon pathway by the 2050s. It analyzes how these
three pathways connect development prospects and climate commitments in Morocco (both the trade-offs and
synergies). And it suggests the interventions (investments and public policies) that could put Morocco on a resilient
and low carbon (RLC) track.

3.1. Tackling Water Scarcity and Droughts

3.1.1. A Threat to Long-Term Development

Water scarcity could have an impact on almost every aspect of Morocco’s future socioeconomic development.
Morocco could reach the absolute water scarcity threshold of 500 cubic meters (m?3) per person per year before the
end of this decade. However, the development path that the country has followed in recent decades has created an
increase in water consumption in most sectors of the economy—especially in potable water, agriculture, industry,
and tourism. The section below sheds light on the multifaceted impacts of water scarcity and their cascading effects
throughout the entire economy, notably on areas such as growth, jobs, trade, and domestic migration.” It compiles
the results of analytical work carried out over the past two years, including three modeling exercises: (i) the GTAP-BIO-
Water, a computable general equilibrium (CGE) model (Taheripour, 2020); (ii) the MFMod macrostructural model;
and (iii) the Morocco-dedicated analysis included in the 2021 Groundswell Report 2.0.

Impacts on GDP

The channels through which droughts (shocks) and water scarcity (a long-term stressor) impact the economy
are different, but they could reinforce each other. As discussed in Chapter 1, droughts are a major source of
macroeconomic volatility in Morocco. The historical pattern has been that agricultural output (and thus GDP) tends
to rebound after a drought, with limited impact on long-term trends, as evidenced by the robust agricultural growth in
output registered in recent decades. However, with the structural decline in water resources, the Moroccan economy
could find it harder to rebound from droughts than has previously been observed. In other words, in the long term,
Morocco could struggle to recover agricultural output losses suffered in dry years.

Increasing water scarcity could result in large GDP losses.”” A reduction in water availability to all sectors of the
economy (without any yield changes) could reduce GDP by up to 5.3 percent (see Table 1). These negative impacts
would be amplified if crop yields were to change due to climate change, with a drop in real GDP that could reach
6.5 percent.”® The introduction of water use efficiency (WUE) practices in agriculture would only partially offset the
negative impacts of water scarcity and climate change on GDP, although the benefits of incorporating such practices
are larger in the more severe water scarcity scenarios. Under all scenarios, the agricultural sector is projected to suffer
the most, thus reducing its participation in GDP.”® However, the nonagricultural sectors would also be significantly
affected, and most of the overall GDP losses would be explained by the negative impacts in these sectors, given their
greater role in the economy.®°

6 The impacts of droughts on the financial system are presented in Chapter 4.

77 Water resources also represent a critical production factor for the manufacturing and service sectors. These results are generated using the Global Trade Analysis Project
(GTAP-BIO-Water) model, a static computable general equilibrium (CGE) model that incorporates water into the production function of all economic activities, including
crops, livestock, industries, and utility services. The model also distinguishes between rainfed and irrigated crops to better capture the links between the demand for
irrigation and food supply. The GTAP-Bio-Water model squarely focuses on the long-term stressor of water scarcity, not on droughts. These results are based on the
modeling exercise presented in the “Water Scarcity in Morocco” report.

78 Interestingly, the changes in crop yields would also increase the negative impacts on non-agricultural sectors given the forward and backward links between agricultural
and nonagricultural sectors in the Moroccan economy.

7 Water resources also represent a critical production factor for the manufacturing and service sectors. These results are deviations from a baseline scenario in which water
is not rationed in the economy. The GTAP-BIO is a static model, implying that the result does not correspond to any particular year. However, it should be assumed that such
a scenario could materialize toward the middle of the Century, based on the continuation of the trends observed over the past decades (see Figure 4).

8 Under the model, the reduction in water availability is applied across all sectors.
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Table 1: Changes in GDP Under Various Water Scarcity Scenarios (GTAP-BIO-Water Model)

Examined Variable Examined Case 15 20 25

S1toS4 -2,9 -4,5 -6,2 -7,9
Change in Agriculture
GDP (percentage) SC1 to SC4 7,1 -7,5 -8,2 9,3

SC1-W20 to SC4-W20 -7,8 -7,6 -7,6 -7,8

S1toS4 -1,9 -2,9 -4,0 -5,2
Change in Non-Agriculture ) ) ) )
GDP (percentage) SC1 to SC4 4,0 4.5 5,2 6,2

SC1-W20 to SC4-W20 -3,5 -3,7 -4,0 -4,5

S1toS4 -1,9 -3,0 4,1 -5,3
Change in Real GDP SC1 to SC4 43 48 55 65
(percentage)

SC1-W20 to SC4-W20 -3,8 -4,0 -4,3 -4,8

Source: GTAP-Bio-Water modeling exercise, extracted from “Water Scarcity in Morocco” report
Notes: The scenarios that are simulated in this exercise are:

(i) Reduction in water supply from 10 to 25 percent, with 5 percent increments across various sectors of the economy (Simulations S1 to S4)

(i) Reduction in water supply from 10 to 25 percent with 5 percent increments, plus yield changes induced by climate change: yields for rainfed
crops are projected to drop by 15 percent on average while yields for irrigated crops are projected to increase by 5 percent on average until
2050 (Simulations SC1 to SC4). The assumption on the change on yields induced by climate change on irrigated and non-irrigated crops is
based on the modeling work conducted by Ouraich (2010).

(i) Reduction in water supply from 10 to 25 percent, with 5 percent increments, plus yield changes induced by climate change; and a 20
percent improvement in water productivity in irrigated crop sectors®! (Simulations SC1-W20 to SC4-W20).

Distributional Impacts

Rural livelihoods are particularly vulnerable to droughts and water scarcity. Poverty in Morocco remains largely
rural: about 79 percent of the poor live in rural areas. The agricultural sector employs nearly 30 percent of the
national workforce, and more than 80 percent of the rural population.82 Rural livelihood is intrinsically linked to
agriculture, with a large majority of the rural population relying on agriculture, mostly rainfed, for their income and
food. As shown in Figure 7, the behavior of the rural labor market has followed two clear patterns in recent years: (i)
an overall downward trend in levels;® and (ii) large fluctuations correlated with climatic conditions (proxied by cereal
production), with employment levels below the trendline when rainfed crops are poor (because of drought), and vice
versa. In this context, increasingly frequent droughts and structural water stress can be expected to continue to
shrink rural job opportunities in the decades to come.

The simulations conducted with the GTAP-Bio model suggest that a decline in water resources would negatively
impact the demand for labor across sectors, with larger impacts for the agricultural sector and for unskilled workers.
A reduction in water supply would reduce this demand by a considerable rate across the entire economy (6 percent
for unskilled labor, and 5.4 percent for skilled). Together with the changes in crop yields induced by climate change,
the drop in the demand for unskilled agricultural labor could reach almost 10 percent. Other sectors would also be
adversely impacted, but to a lesser extent (see Table 2). Labor intensity in irrigated schemes tends to be lower than
in rainfed areas, which means that water use efficiency (WUE) practices would have a limited capacity to mitigate
the drop in the labor demand for in agricultural activities, and on the whole would provide more job opportunities
for skilled workers. Since Morocco is already struggling to absorb the growing working-age population, water scarcity
combined with climate change could further exacerbate its labor market challenges, which are characterized by high
levels of inactivity, particularly among women and youth, who tend to be particularly vulnerable (see Box 3).84

81 These scenarios examine the extent to which improvements in WUE could mitigate the adverse impacts of water scarcity, using the target of 20 percent as set forth in the
National Program for Water Savings in Agriculture (PNEEI).

82 About 70 percent of Morocco’s farms are smaller than 5 hectares.

8 This downward trend is reflected in the negative jobs multiplier that has characterized agricultural value-added growth in recent decades (Source: “Job Diagnosis in
Morocco,” prepared jointly by the World Bank and the Haut Commissariat au Plan (HCP).

84 |n the primary sector, both women and youth are exposed to vulnerable conditions, with about 73 percent and 60 percent of unpaid labor respectively.

16
Country Climate and Development Report : Morocco



Figure 7: Rural Labor Markets and Cereal Production
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Table 2: Changes in Demand for Labor Under Various Water Scarcity Scenarios

Reduction in water supply (percentage)

Examined variable Scenarios

S1toS4 3.1 -4.8 -6.6 -8.4
Changes in demand
for unskilled labor SCl to SC4 -73 -78 -86 -97
(percentage)
. SC1-W20 to SC4-W20 -7.4 -7.3 -7.4 -1.7
Agriculture
Activities S1to S4 2.2 3.4 -4.6 -6.0
Changes in demand
for skilled labor SC1to SC4 -4.5 -5.0 -5.8 -6.8
(percentage)
SC1-W20 to SC4-W20 -4.2 4.3 -4.5 -5.0
S1toS4 -1.9 -3.0 4.1 -5.3
Changes in demand
for unskilled labor SC1 to SC4 -4.0 -4.6 -5.3 -6.3
(percentage)
Non Agricultural SC1-W20 to SC4-W20 -3.5 -3.7 -4.0 -4.5
Activities S1toS4 20 3.0 42 5.4
Changes in demand
for skilled labor SC1to SC4 4.1 4.7 -5.5 -6.4
(percentage)
SC1-W20 to SC4-W20 -3.6 -3.8 4.2 -4.7
) S1toS4 2.2 34 -4.6 -6.0
Changes in demand
for unskilled labor SC1to SC4 4.7 5.2 6.0 7.0
(percentage)
All economic SC1-W20 to SC4-W20 4.3 4.4 4.7 -5.2
activities
) S1toS4 -2.0 -3.0 4.2 5.4
Changes in demand
for skilled labor (per- SC1 to SC4 -4.2 -4.7 5.5 -6.5
centage)
SC1-W20 to SC4-W20 -3.6 -3.8 4.2 4.7

Source: GTAP-Bio-Water modeling exercise, extracted from the “Water Scarcity in Morocco” report.
Note: The scenarios that are simulated in this exercise are the same as for Table 1 above.
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Fewer agricultural jobs could intensify migration to urban centers. Unless job losses in agriculture are compensated
for by alternative opportunities in rural areas, either along the agriculture value chains or through other sectors such
as tourism, rural working-age workers will face challenging conditions, which may well push some of them to migrate
to urban areas, or abroad. The Groundswell 2.0 report projects that up to 1.9 million Moroccans (5.4 percent of the
total population) could migrate out of rural areas by 2050 (see Box 4). Rural areas with a predominance of rainfed
agriculture and large declines in water availability (which could be combined with a decline in crop productivity) would
witness the most out-migration, with hotspots concentrated in the central foothills, including around Marrakech, and
on the west and southwest coast around Casablanca, Safi, and south of Agadir to Tiznit.8®

Box 3: Gender-Differentiated Impacts of Climate Change: A Review of the Literature®®

While climate change and shocks are gender-neutral, their impacts are not. Due to existing gender disparities in
Morocco, women suffer greater exposure and greater vulnerability, and have a more limited level of preparedness
and coping capacity compared to men in case of disaster. These limitations emerge, among other factors, from
Moroccan women'’s limited access to information such as early warning systems, as well as from post-disaster
interventions.

A 2013 review in the commune of Boudinar shows that (i) women are more likely than men to lose their jobs
during dry events (the main driver being that they work predominantly in the informal sector, which makes them
more vulnerable to labor adjustments in response to shocks); (ii) during periods of drought, women’s workload
rises (mainly to ensure access to water); and (iii) during and after flood events, women are mobilized to evacuate
rainwater from their homes while men are repairing and fitting out roofs and furniture (Khattabi, 2013).

A study conducted in the regions of Tangier and Tinghir finds that farm households rely on internal migration to
mitigate the consequences of climate change (Van Praag, 2021). Specifically, this study shows that men are more
likely to migrate first to other localities to seek work in times of drought, often leaving the women at home even
though the women also want to migrate. A qualitative study focusing on these regions finds that a high prevalence of
women relative to men in the agricultural sector makes them more vulnerable to the effects of climate change, such
as drought and land degradation (Van Praag, 2022). In these regjons, the decrease in agricultural productivity due to
climate change leads to a reduction in theirincome and a decrease in their decision-making power in the household.

Overall, climate change is expected to heighten existing gender-equality gaps in employment and income levels;
women’s access to and control over productive assets and natural resources; their access to services, skKills, and
capacity; and their mobility, as well as agency and decision-making power.

Box 4: A Looming Crisis of Climate Migration: Groundswell 2.0 Report®’

The Groundswell Report, published in September 2021, projects trends in domestic migration driven by climate
change. It uses three different scenarios for development pathways (Shared Socioeconomic Pathways: SSP2
as moderate development, and SSP4 as unequal development) and GHG emission pathways (RCP 2.6 as low
emissions and RCP 8.5 as high emissions): (i) a pessimistic reference scenario (unequal development and high
emissions); (ii) more inclusive development (moderate development and high emissions); and (iii) a more climate-
friendly scenario (unequal development and low emissions).

Climate change is projected to spur out-migration from rural areas as water availability declines. In Morocco
(one of the three country cases) climate migration is projected to increase during the next three decades, across
the three scenarios, albeit with considerable differences, as shown in Figure 11 and Figure 12. The number
of climate migrants could be as high as 1.9 million (5.4 percent of the total population) under the pessimistic
reference scenario; in the more inclusive development scenario, the projection is 1.5 million (4.0 percent of the
total population); and in the more climate-friendly scenario, it is 0.5 million (1.3 percent of the total population).

8 Morocco has put into place various programs, including small-scale public works for water management, to retain population in rural areas, by offering job opportunities
while supporting local water management solutions.

8 See Background Note on “Gender and Climate Change in Morocco,” under finalization.

8 See “Groundswell: Acting on Internal Climate Migration” report.
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Figure 8: Projected Number of Internal Climate Migrants Figure 9: Projected Net Climate Migration In and
in Morocco Under Three Scenarios, 2020-2050 Out of Livelihood Zones in Morocco Under Three
Scenarios, 2020-2050
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Note: The scenarios are based on combinations of two Shared Socioeconomic Pathways—SSP2 (moderate development) and SSP4 (unequal
development)—and two Representative Concentration Pathways —RCP 2.6 (low emissions) and RCP 8.5 (high emissions).

Impacts on Food Product Trade

Increased pressure on the water supply could put Morocco’s agricultural trade at risk. Such impacts could be felt
on both the import and export sides by: (i) increasing the dependency on imported cereals to compensate for the
shortage of domestic production (a potential threat to national food security),®® and (ii) affecting Morocco’s ability
to export the irrigated agricultural products in which it has specialized. The simulations run with the GTAP-BIO-
Water demonstrate that a drop in water supply by 25 percent combined with climate change impacts could make
net exports drop by $891 million per year (at 2016 prices), or about 24.7 percent of agricultural exports, and 3.5
percent of total merchandise exports (see Table 3).28° Improvements in WUE would cushion only a small portion of
this reduction in net food exports. In short, with the decline in water resources, Morocco is expected to export less,
and import more from other countries. Although water scarcity and yield changes jointly decrease the net exports
of all agricultural and food products of Morocco, a large portion of this reduction (more than half of the impacts
simulated under the different scenarios) would fall on higher value-added crops such as vegetables and fruits, since
they jointly consume the largest portion of water for irrigation.

Table 3: Changes in the Trade Balance of Food Items Under Various Water Scarcity Scenarios

Reduction in water supply (percentage)
Examined variable ‘ Scenarios 10 ‘ 15 ‘ 20 “

‘ SitoS4 -223 -345 -475 -611
Changes. i'n trade balance of food SC1 to SC4 679 728 797 891
(US$, millions)

‘ SC1-W20 to SC4-W20 612 -627 -651 -692

Source: GTAP-Bio-Water modeling exercise, extracted from the “Water Scarcity in Morocco” report.
Note: Food items include crops, livestock, and processed food.

8 Morocco is a net importer of grains, and the volume of grain imported is negatively correlated to rainfall and domestic production. For example, when Morocco’s wheat
production plummeted to 2.7 million tons in 2016 from 8.1 million tons in 2015, the country’s wheat imports doubled, from 3.2 million tons in 2015 to 6.3 million tons in
2016. Barley production and imports in Morocco show a similar pattern, but to a lesser extent.

8 Based on $3.9 billion and $27.7 billion of Morocco’s agricultural and total exports in 2020.
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3.1.2. Policy Options for Tackling Water Scarcity and Droughts
Investments in Water Infrastructure

Investing in water infrastructure can reduce the adverse impacts of both droughts and water scarcity. Morocco has
traditionally managed its water scarcity challenge through infrastructure solutions (notably, dams and modernized
irrigation systems). In its 2022 report “Feeling the Heat: Adapting to Climate Change in the Middle East and Central
Asia,” the IMF estimated that investing in climate adaptation infrastructure would improve the resilience of the
Moroccan economy to droughts, and reduce GDP losses by almost 60 percent compared to an equal-sized investment
in standard infrastructure. It also shows that a more muted decline in GDP would in turn be beneficial for the debt-
to-GDP ratio trajectory in the aftermath of events. In that sense, the 2050 National Water Plan is headed in the right
direction since it represents an ambitious infrastructure plan, mostly relying on “engineering” actions® to increase
water mobilization and improve water productivity (see Box 5).

Box 5: The 2050 National Water Plan

The 2050 National Water Plan (PNE) is an ambitious infrastructure plan that has been designed to tackle the
water demand-supply gap in coming decades. The gap is currently estimated at 1.8 billion cubic meters (m?)
per year at the national level. In the absence of any new water infrastructure construction, and taking into
account the effects of climate change (with the increase in demand for irrigation estimated at 10 percent and
the decline in precipitation and underground water resources), the gap is projected to reach 7 billion m® a year
by 2050. The 2050 PNE lists a series of mostly engineering solutions to close this deficit. On the one hand, the
PNE aims to reduce the water demand® by 2.2 billion m3/year by 2050, by (i) reducing water losses in transport
and the distribution of potable water (up to 0.4 billion m3/year); and (ii) saving 1.8 billion m3/year of water
in the agriculture sector through modernized irrigation. On the other hand, the PNE plans to increase water
mobilization by 4.6 billion m3/year by 2050 through: (i) dam construction and interconnections (3 billion m3/
year); (ii) desalination (1 billion m3/year); (iii) wastewater use (0.3 billion m3/year); and (iv) rainwater harvesting
(0.3 billion m3/year). Thus, even if the PNE actions are fully implemented, leading to the expected results by
2050, the increased supply level of sustainable water would be 17.6 billion m3/year,®? while the demand would
be 17.8 billion m3/year, leaving a residual water deficit of about 0.2 billion m3/year (see Figure 10).

Figure 10: Projected Water Deficit 2020-2050, with and without climate issues, and with and without PNE
Interventions (in millions cubic meters/year)

25000 2020 2050 w/o0 CC 2050 with CC 2050 with CC
without PNE
20 064 with PNE

. 20000 18 600
:‘3 16 249 | 17 864 17 668
> 14 473 14 624
g 15000 ‘ 13028 ‘
Q ‘ |
g 10000 | |
p=}
©
s ‘ |
) 5000 |
g | |
=

0 \ |

Demand vs Offer (2020) Demand vs Offer w/o Demand vs Offer with Demand vs Offer with
climate considerations climate considerations PNE
(2050) (2050)
B Water Demand Water Mobilization

Source: Authors’ calculations (based on the PNE, 2021)

% The expression “engineering supply and demand actions” refers to these supply actions: reservoirs, desalination, treated wastewater reuse, and rainwater harvesting; and
these demand actions: reduction of leakages, and localized irrigation.

91 The soon-to-be-published report “The New Normal of Allocating Water Scarcity” from the World Bank points out the “counterintuitive effect” of the pitfalls of engineering
solutions in terms of water demand management that can end up leading to a greater demand for water.

92 The PNE projects that sustainable water resource supply levels will decrease from 14.473 to 13.028 billion m3/year by 2050 due to reduced dam storage capacity caused
by sedimentation, decreased run-off, and declined groundwater recharge due to climate change.
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However, the PNE will also absorb a large volume of public resources; and given Morocco’s fiscally constrained
environment this warrants a careful cost-benefit analysis of its various components. The overall PNE is estimated
to mobilize about $41 billion over the 2020-2050 period, which would be mostly covered by public resources. Given
the constrained fiscal space that Morocco has inherited due to the COVID-19 pandemic, and the ambitious plans set
in the New Development Model (NDM), an important policy question is whether there might be more economically
beneficial alternatives uses for a portion of the public resources expected to be committed to the PNE.

In this CCDR, we use the MFMod model to address this question by simulating the impact of repurposing part of
the investments contemplated by the PNE. The objective of this exercise is to determine whether downscaling the
PNE would elicit better macroeconomic responses than implementing it in its entirety. Four scenarios were simulated
in this exercise: two in which the resources freed by an incremental reduction in investments planned for PNE to
increase water supply are used instead to reduce debt; and two in which these resources are used to finance other
productive investments. These macroeconomic simulations assume that the reduction in infrastructure investment
(the new water mobilization infrastructure planned under PNE) would result in water rationing only for irrigated
agriculture, since the authorities are fully committed to ensuring that water demanded by other sectors of the
economy always be met first.®® These scenarios contemplate a 10 and 25 percent reduction in the water flows made
available to irrigated agriculture. For the sake of simplicity, it is assumed that the investment is proportionally related
to the increase or reduction in water supply.®

The simulations we conducted suggest that redeploying water infrastructure investments to other uses would not
elicit positive macroeconomic responses. In all four scenarios, GDP, consumption, and investment would fall below
the baseline, indicating that full completion of the PNE investments is the pathway that would have the most positive
aggregate impacts in terms of growth, consumption, and investment (see Table 4). Unsurprisingly, the one macro
variable that would evolve positively is the level of debt under the two scenarios where freed investment would be
used to reduce the budget deficit (S1-debt and S2 debt). However, given the adverse impacts that this option would
have on GDP, investment, and consumption, it does not appear to be the most appropriate way to create fiscal space
(see Chapter 4 for a discussion of fiscal policy and some alternative revenue-generating reforms).

Table 4: Macroeconomic Simulations - PNE Partial Redeployment

GDP Consumption Investment Debt
Deviation from Deviation from Deviation from Deviation from

baseline (*) baseline (*) baseline (*) baseline (*)

S1 Debt -0.04% -0.19% 0.48% -0.07% -0.28% -0.56% -0.49% +-0.54% r0.73% -2.46% -3.48% -2.90%

S1 Investment 0.01% -0.09% -0.38% 0.01% -0.12% :0.40% 0.04% +r1.44% r0.64% 0.12% |0.16% 0.16%

S2 Debt 0.12%  -0.55% [1.32% -0.20% -0.78% -1.51% -1.28% -0.19% -1.99% 6.14% -8.67% r7.25%

S2 Investment  0.00% -0.31% +-1.07% [0.00% +0.39% r1.14% [0.05% -0.60% r1.79% 0.30% [0.42% 0.43%

Source: Authors’ calculations using intermediate results of the GTAP-Bio model and the MFMod model.
Notes: (*) The baseline corresponds to the full implementation of the National Water Plan (PNE).
S1 Debt: Reduction in PNE investments on additional water mobilization infrastructure corresponding to a 10 percent reduction in water supply
for irrigation; freed resources used for debt reduction (fiscal consolidation).
S1 Investment: Reduction in PNE investments on additional water mobilization infrastructure, corresponding to a 10 percent reduction in water
supply for irrigation; freed resources used for alternative productive investment.
S2 Debt: Reduction in PNE investments on additional water mobilization infrastructure corresponding to a 25 percent reduction in water supply
for irrigation; freed resources used for debt reduction (fiscal consolidation).
S2 Investment: Reduction in PNE investments on additional water mobilization infrastructure corresponding to a 25 percent reduction in water
supply for irrigation; freed resources used for alternative productive investment.

% A such, this modeling exercise differs from the simulations presented in Section 3.1.1 (GTAP-BIO-W model), which analyzes the impact of rationing water
supply to all sectors of the Moroccan economy.
%  See Background Note “Deep Dive on Water Scarcity and Droughts” for a detailed presentation of the modeling approach.
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Maximizing the participation of the private sector in this effort is still desirable. The modeling exercise presented
above suggests that investing in water infrastructure is a good use of scarce public resources given the significant
impact that water rationing would have on the economy. That said, it would still be desirable to attract some private
financing to support such an effort. Morocco was one of the pioneer countries to set up PPPs in the irrigation
sector (e.g. Guerdane, Chtouka,...). The PNE also provides for private sector participation in certain investments
(desalination and wastewater treatment, as well as certain irrigation programs). However, it does not set a clear
roadmap for attracting private financing, nor does it discuss the incentives that would be required for this financing
to materialize.®® Additionally, and beyond the CAPEX financing, the private sector could play a key role in the operation
and maintenance (O&M) of the infrastructure, bringing about innovation and increasing efficiency of the water
systems.%®

Water Demand Management Policies

If not paired with policy measures on water demand management, the investments contemplated under the PNE
are unlikely to meet the objective of closing the supply-demand gap. As highlighted in Chapter 1, the massive
investments in water infrastructure (dams and irrigation schemes) in past decades have not succeeded in alleviating
the pressure on water resources; the result has been continuous groundwater overmining. There is indeed a growing
literature arguing that “engineering” solutions,®” when they are not paired with adequate water demand management
measures, may not succeed at reducing the pressure on water resources, but could actually lead instead to an
increase in water consumption. These counterintuitive impacts can be explained by various phenomena: supply-
demand cycles;®® the reservoir effect;*® and the water efficiency paradox (or Jevons Paradox).1%° 1%l This means
that “engineering supply and demand actions”°? alone are unlikely to achieve the expected results if they are not
accompanied with climate smart policies that keep water demand growth under control and induce efficient water
use. Given its almost exclusive focus on engineering solutions, there is a great risk that the PNE may not fully close
the demand-supply gap by 2050.

The NDM report formulates a series of policy reforms, and highlights the need to “reflect the true value of the water
resource and incentivize a more efficient and rationale use and management of the resource”.1% A 2017 regjonal
benchmark shows that Morocco is lagging behind in terms of water productivity (World Bank, 2017). Despite growing
water scarcity, water systems are still plagued with losses in the transport and distribution networks.*** The price
signal is considered to be a powerful tool for incentivizing more rational and efficient use of resources that could
also contribute to improving the financial sustainability of the sector. However, as mentioned in Chapter 1, water
tariffs have been held artificially low, and remain largely insufficient to cover the O&M costs. In line with the NDM
recommendations, an adjustment of water tariffs could be an appropriate tool to help incentivize a more rationale use
of water resources, especially the use of groundwaters, which are quickly depleting. In that sense, private irrigation
should be the priority target for enforcement of the DPH fee®® ; the pricing modalities (amount, with the possibility
of using different tranches, etc.) could be reconsidered, to produce the desired effects towards a more rational use

%  The PPP Law 86-12 issued in 2014, revised by Law 46-18 in 2020, could be used for desalination projects. However, it should be noted that Law 86-12 is not specific
to desalination. A decree laying down the procedures and terms for granting the authorization and establishing the concession contract and the related specifications,
relating to the desalination of seawater, for the benefit of natural and legal persons private is therefore under development. The regulation of effluent discharges to the
ocean foreseen under Coastal Law 81-12, including the conditions under which brine discharge permits renewals can be denied.

As Morocco embarks on a large infrastructure plan under PNE, it needs to devote the necessary level of financial resources to O&M in order to fully use their potential

during their entire lifetime, and to reduce losses along the distribution network.

97 Only a very small fraction of the PNE intervention (about 1.3 percent of the total budget) corresponds to soft measures, ranging from communication to groundwater
resource management and ecosystem preservation.

% An increasing water supply can generate higher demand, which can then aggravate water scarcity.

% The reservoir effect results in overreliance on water infrastructure (dams, desalination, wastewater treatment), and is associated with the expansion of water supply, and
a belief that water will always be available; this can lead to reduced incentives for adaptive actions at the individual or community level to periods of water shortages or
droughts.

100 As referred to in Chapter 1.

See Background Note “Deep Dive on Water Scarcity and Droughts” for a detailed presentation of the counterintuitive impacts of engineering solutions.

102 The expression “engineering supply and demand actions” in this report refers to these supply actions: reservoirs, desalination, treated wastewater reuse, and rainwater

harvesting; and these demand actions: reduction of leakages, and localized irrigation.

The NDM report also put forward the need for more transparency on the costs all along the water chain (from mobilization to consumption and treatment), and a new

governance of the sector with the creation of a Water Agency (ANGE), while promoting the deployment of nonconventional water resources.

104 According to the 2021 version of the PNE, the physical water loss in the distribution networks is estimated at around 24 percent (ranging from 17 percent in the city of
Salé to 38 percent in the city of Essaouira). In addition to these losses, there are also losses in the transport of treated water (5 to 10 percent); treatment (5 percent);
and in some cases, losses in the transport of raw water as well (10 to 20 percent).

105 As mentioned in Box 2 /Chapter 1, private irrigation using groundwater does not pay a DPH fee.

106 Private irrigation using groundwater covers around 620,000 hectares (ha), with estimated water withdrawals estimated to be around 4 to 4.5 billion cubic meters per
year.
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of the resource.’®® The combination of the DPH fee increase with a system of tradable quotas could provide the
level of flexibility needed to ensure optimal water allocation among users. Increasing revenues from DPH fees would
also provide the ABHs with additional resources, which would allow them to fully perform their responsibilities, most
notably the ones related to water policing. They could also more carefully monitor the use of groundwater, proactively
address issues of overexploitation, as well as monitor the quality of water and address the risks of water pollution.

Water Governance

Setting the right governance model in the water sector is critical to help manage competing demands from many
sectors. There is no clear blueprint or off-the-shelf solution for managing trade-offs in the allocation of scarce water
resources across sectors; each country has to pave its own reform policy path. Morocco’s Economic, Social and
Environmental Council (CESE) has published a report on water governance!” that calls for a governance model
that would ensure that decisions about water resource management are made in a way that optimizes the overall
socioeconomic outcomes of the country, and that aligns with the development model set for Morocco.2%® In particular,
it highlights the need for a strong national entity that is able to arbitrage trade-offs that could arise from the various
actors (and sectors) that have competing demands. The governance model should also provide for a level of flexibility
with a clear set of principles that will be helpful in navigating evolving situations and adapting to them. Recent
research from the World Bank®® shows that besides having a strong central entity that can set the principles for
water resource planning and allocation (using a science-based approach and robust information), it is important
to empower local entities and foster a decentralized approach. Decentralizing the decision-making process related
to water resource management allows for better capturing local specificities, but also generating trust among
stakeholders, which in turn increases their adherence to new rules. The aquifer contracts/participatory management
contracts, launched in several regions (Souss-Massa (Chtouka), Errachidia (Boudnbib), Settat (Berrechid) and Fez-
Meknes (Saiss)), represent a key tool to stimulate such an approach. The Water Basin Agencies (or ABHs) are well
positioned to support a decentralized approach to water resource management, but in order for this to materialize,
they will have to be reinforced. Also, for increases in tariffs to be acceptable to users, it is crucial to ensure that the
increase also comes with an adequate level of service delivery. In Morocco, some of the experiences in decentralizing
the operation and maintenance of irrigation water schemes to water users’ associations (WUAs) have proven to be a
particularly efficient way to help users define appropriate service levels, water charges, and water allocation.

Communication and awareness-raising are of paramount importance. Any water reform process, and particularly
any changes in water allocation and pricing, needs to be accompanied by a communication campaign that allows the
various stakeholders to understand the rationale behind the proposed changes and to gain their acceptance of the
reform process. There are many positive examples from around the globe—from Brazil, Cambodia, Israel, and South
Africa, for example—where reforms were accompanied by well-sequenced communication and awareness-raising
campaigns: these countries have shown impactful results in terms of behavior changes. The current version of the
PNE includes only a very shallow budget for communication and awareness-raising; about $5 million for the period
2020-50, corresponding to less than 0.13 percent of the entire PNE budget, which seems not adequate for the task
at hand.

Transformation of the Agricultural Sector

While public investments have been mainly devoted to irrigation, more attention is now being given to rainfed
agriculture. While irrigated areas contribute on average to more than half of the total agricultural value added,**°
rainfed agriculture (bour) still represents 80 percent of the country’s cultivated area, employs the largest portion of
the agricultural workforce, and is essential for the nation’s food security. However, rainfed agriculture (in particular

197 CESE 2014. « La gouvernance par la gestion intégrée des ressources en eau au Maroc : Levier fondamental de développement durable ».

108 To that effect, the NDM report also highlights the need to adjust the governance of the water sector and mentions the creation of a National Water Agency (Agence
Nationale pour la Gestion de I'Eau (ANGE).

109 World Bank, soon to be published: “The Economics of Water Scarcity in the Middle East and North Africa: Institutional Solutions”

19 The contribution oscillates with the rainfall patterns.
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cereal production) remains strongly correlated to fluctuations in precipitation, with a particularly high coefficient of
yield variability.*'* In this context, enhancing the resilience of rainfed agriculture should be a priority for Morocco. The
new Green Generation Strategy, through its Axis 2, places particular emphasis on this dimension, capitalizing on the
PMV achievements. Promoting the adoption of climate-smart practices, notably no-tillage cereal-based systems, has
recently gained momentum since it provides a solution for simultaneously enhancing resilience to climate change
and increasing productivity.**? Training and extension programs would have to be deployed in order to ensure that
farmers can acquire the skills needed to adopt these new practices. Adaptative measures (physical investments and
nature-based solutions) can also bring a source of green jobs to rural areas.

The penetration rate of agricultural insurance should be increased. While Morocco has made progress in the
agricultural insurance, the penetration rate is still low; only 17 percent of agricultural areas are insured against
climate risks, and there is limited access for small farmers (less than 3 percent). Increasing the penetration rate,
particularly for small farmers, who are the most vulnerable to shocks (they are less equipped to promptly recover
from shocks) should be a core priority. This could be facilitated through gathering robust data and exploring digital
solutions such as index-based agricultural insurance systems that could significantly reduce the administrative costs
of insurance, which would in turn unlock the potential for new insurance products to emerge (both private- and
public-led).**®* Macro-insurance coverage against drought should also be considered.

Morocco has initiated a structural transformation of its agricultural sector, with a decline in agricultural employment
and a rise in employment in the agri-food value chains (agribusiness). Agricultural employment declined in absolute
terms by almost 1 million jobs over the past 20 years.!** In contrast, nonagricultural rural activities have created
around 440,000 jobs over the same period, with an inflection point in 2012-13. This structural transformation of the
agricultural sector has been observed in many countries.!*> With the new Green Generation strategy, the government
of Morocco intends to accelerate this structural transformation by unleashing the potential of job creation all along
the agricultural value chains (both upstream and downstream). In addition, overhauling the social protection system
will accompany this transformation by delivering much-needed assistance to smallholder farmers and informal
workers in agriculture, thus redressing the divergence observed between agricultural labor and employment in other
sectors. It would also constitute a buffer and would accompany the foreseeable adjustments in the labor market
structure in the long run (for example, the predicted migration from rural areas to urban centers).

Private investment in adaptation and innovation should be incentivized. As mentioned in Chapter 2, while private
investment has been instrumental in deploying climate mitigation actions in Morocco, most notably in regard to
renewable energy, it has been very limited when it comes to adaptation and resilience. This can be explained by the
fact that such investments usually embed a much higher level of uncertainty.*® However, the transformation of the
agricultural sector promoted under the Green Generation strategy has the potential for opening new opportunities
for the private sector through the development of innovative technologies and digital climate services. Unlocking
the participation of the private sector in the adaptation agenda would require specific measures to address market
failures (especially regarding access to finance and data), and to unleash innovation.!*” Promoting innovative
approaches and technologies through dynamic research and development, and promoting stronger partnerships
between the private and public parts of the agricultural sector, would allow for improved productivity of rainfed
agriculture and would strengthen its competitiveness while reducing its vulnerability to climate shocks. As mentioned
earlier, encouraging the participation of private operators in the agricultural insurance market could have a multiplier
effect, and could increase coverage (as well as the cost-efficiency) of insurance mechanisms.

11 The coefficient of yield variation is defined as the standard deviation of a given crop expressed in volume divided by its mean. The coefficient of yield variation for wheat
reached 0.34 between 2000 and 2020 in Morocco, against 0.23 in Tunisia, 0.18 in Algeria and Spain, 0.11 in France, and 0.06 in Turkey (calculations based on FAOSTAT
data). Such fluctuations are primarily linked to the level and temporal distribution of precipitation across the agricultural season.

112 These practices have been piloted in Morocco for the last decade and have systematically shown positive outcomes in terms of yield increase, as well as reduction in
production costs and time saving. In November 2021, the Ministry of Agriculture launched a national no-tillage program with the objective of increasing the area using
no-tillage practices from 30,000 hectares (ha) to 1 million ha by 2030.

13 Only one insurance company currently offers agricultural insurance products in Morocco.

14 1t should be acknowledged that part of this decline in agricultural employment has also been due to an improvement in education enrolment rates in rural areas, which
has reduced the participation of young people (15-24 years old) in the agriculture labor market.

15 |n middle-income countries, farming accounts for almost half of the food system jobs, while off-farm jobs in food manufacturing and services account for the other half. In

high-income countries, farming accounts for a smaller share of food system jobs, while food services account for most jobs.

Since they take the form of risk avoidance, and only generate a return if and when an extreme event occurs.

Morocco has only 1.7 agricultural researchers per 100,000 inhabitants—too low a number to allow it to become a leader in agri-food innovation (the number is 4.2 in

France, 5 in Tunisia, and 4 in Turkey). Morocco needs to increase investment in agricultural research and strengthen the capacity of farmers and enterprises to innovate.

11
11
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3.2 Enhancing Resilience to Floods

For this CCDR report, we have analyzed the macroeconomic impact of floods under various policy configurations.
As discussed in Chapter 1, flooding is the most relevant climate-related natural hazard in Morocco. Various macro
modelling tools are used to assess which levels and types of risk reduction investments are more likely to increase
the resilience of the economy against various types of shocks.

In the absence of public action, floods could cause significant and increasing output losses in coming decades. The
World Bank’s macrostructural model (MFMod) is used to generate a probability distribution of GDP outcomes based
on historical data. Without incorporating public interventions to reduce damages or mitigate impacts, the projected
median impact of floods gradually increases, from 0.2 percent of GDP in 2025 to surpass 0.5 percent of GDP by the
2030s and almost 1 percent in 2050, with only minor differences shown between the two climatic scenarios that are
considered in this exercise (see Figure 11).

Figure 11: GDP Responses to Flood Damages Without Policy (Under RCP 4.5 and RCP 8.5%'% Climate Projections)
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Source: World Bank staff

Note: The baseline under the two climatic scenarios is no flooding. These graphs capture only the impacts of damages to physical capital,
and not the ancillary impacts on economic activity that could be caused by floods. The yellow line represents the median result; the 10th
to 90th percentile areas are shown by the edges of the lighter areas.

There are two key policy levers through which the Moroccan authorities could reduce the long-term impact of future
floods: (i) Disaster Risk Management (DRM) investment; and (ii) scaling up of existing financial protection schemes
(Disaster Risk Financing, or DRF). In recent years, Morocco has established a sophisticated and innovative system
to manage natural disasters, combining these two levers. The key question addressed in the following section is
whether there are elements in that system that could be reinforced.

3.2.1. Disaster Risk Management (DRM) Investment Options

DRM investments reduce the damages caused by floods but require payments that need to be mobilized ex ante,
and which carry an implicit cost for the economy. Converging toward an optimal level of investment in risk reduction
therefore implies the need to weigh the benefits of lower future damages against the cost of financing upfront
payments, either through taking on additional public debt or by reallocating other productive investments to flood
prevention. We used MFMod to conduct probabilistic and deterministic macro-simulations®® to capture this trade-
off, and compared the impacts of various DRM investment pathways defined in terms of their scale, as a percentage

18 While long-term GHG emissions in the RCP8.5 are considered overly pessimistic, the CMIP5 climate change scenarios with RCP8.5 provide a useful (and not implausible)
high-warming scenario, which would be consistent with continued GHG emissions and high sensitivity to climate change, or positive feedback from the carbon cycle.

119 The stochastic simulations use a probability distribution of flood damage that is derived from Morocco’s historical data. The deterministic simulations are used to obtain
the outcomes of various levels of adaptation investment to cope with relatively small but frequent floods, and with large, infrequent events.
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of annual average loss (AAL) and the financing sources (debt vs. investment substitution). As mentioned in Chapter
1, Morocco has put into place an ambitious program to reduce flood-related disasters, notably with its National Flood
Protection Plan (PNI) and its Natural Disasters Resilience Fund (FLCN). However, the resources mobilized under both
instruments are likely to fall below the optimal level of DRM investment that Morocco needs.

Moderate levels of debt-financed DRM investment have positive macroeconomic impacts.?° According to our
probabilistic simulations, investing 10 percent of AAL annually can increase GDP by 0.1 percent in 2030 and 0.2
percentin 2050 if compared with a baseline of no DRM investments (See Figure 12, left panel). This would reduce the
GDP losses caused by floods by about a quarter. The positive macroeconomic effects of moderate DRM investments
are confirmed in the deterministic simulations (see Table 5). the GDP gains generated by this level of investment can
reach 0.1 percent of discounted GDP, A 6 percent discount rate is applied. with positive impacts also on consumption
and private investment. Financing choices, however, appear to have significant macroeconomic implications. When
they are moderate in scale (10 percent of AAL), debt-financed DRM generates larger NPV GDP and consumption
gains than investment-financed risk reduction. However, it also carries a significant accumulation of additional public
debt (2 percent of GDP by 2030; 4 percent by 2040; and 5 percent by 2050), which may be especially relevant for
Morocco given its constrained fiscal space.

Beyond a certain level, additional DRM investments begin to have detrimental effects on the economy. At some
point, the marginal costs associated with the mobilization of additional public resources for DRM investment
purposes may come to surpass the marginal benefits of reducing future damages. lllustrating this point, in the long
term, annual DRM investments (amounting to 30 percent of AAL) will elicit a weaker positive GDP response than
investing just 10 percent of AAL. (See Figure 12, right panel). The same message emerges from the deterministic
simulations. Large-scale DRM investment (30 percent of AAL) does not yield better GDP, consumption, or investment
responses than the more moderate DRM investment scenario, and the impacts turn negative when the investment
is financed by substituting other productive investments. Moreover, large debt-financed DRM investment scenarios
would lead to an excessive accumulation of public debt (6 percent of GDP by 2030; 12 percent by 2040; and 16
percent by 2050). This is further illustrated in Figure 13, which suggests that GDP gains or losses in present value
terms are optimized when annual investment reaches 15-20 percent of the AAL range (corresponding to an annual
investment comprised between $67 and $90 million*?), and can turn negative when more than 30 percent of AAL
is financed through the reallocation of other productive investments.

Nonstructural investments should be more systematically integrated into the DRM approach. Improvement can
be made to the prioritization methods for DRM investments, notably by striking the most efficient and cost-effective
balance between structural and nonstructural risk reduction measures. This effort should consider the high cost-
benefitand return on investment ratios of nonstructural measures like early warning systems, nature-based solutions,
risk and climate knowledge, and disaster risk awareness-raising.

120 The modeled results presented in this section are sensitive to the parameter used as the multiplier of risk-reduction adaptation investment. Based on a review
of the literature, a 1.4 multiplier was used in this exercise. A higher multiplier would yield higher optimal levels of DRM investments, and vice versa.

21 This estimate aligns with the level of average annual investments planned under the ongoing National Flood Protection Plan (total investments of $1.5 billion
over a 20 year-period). However, as mentioned in Chapter 1, it is worth noting that the level of execution of the previous National Flood Protection Plan (2003-
17) only reached a low 25 percent.
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Figure 12: Stochastic Simulation - GDP Responses with Various Levels of DRM Investment
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Source: World Bank staff

Note: The baseline is a median GDP projection, with floods under the RCP4.5 scenario (as shown in the left panel of Figure
11). In these simulations DRM investment is financed by debt. The yellow line represents the median result; the 10th
to 90th percentile areas are shown by the edges of the lighter areas.

Table 5: Deterministic Simulations - Main Results

Floods, with low adaptation investment @ Floods, with high adaptation investment®
Small frequent shocks ) Large infrequent shocks ) Small frequent shocks )  Large infrequent shocks®

Debt Investment Debt Investment Debt Investment Debt Investment
financed financed financed financed financed financed financed financed

GDP 2030 0.05 0.02 0.01 -0.02 0.07 -0.02 0.01 -0.08
2040 0.07 0.05 0.07 0.04 0.07 -0.01 0.06 -0.02

2050 0.09 0.07 0.10 0.08 0.07 0.01 0.08 0.01

Household 2030 0.04 0.02 0.00 -0.02 0.04 -0.03 -0.02 -0.09
consumption 2040 0.07 0.05 0.06 0.04 0.06 -0.01 0.04 -0.03
2050 0.08 0.06 0.09 0.07 0.06 0.00 0.06 0.00

Private 2030 0.01 -0.15 -0.07 -0.23 -0.11 -0.60 -0.22 -0.71
investment 2040 0.05 -0.13 0.03 -0.15 -0.08 -0.62 -0.11 -0.66
2050 0.07 -0.11 0.08 -0.10 -0.09 -0.63 -0.09 -0.63

Public debt 2030 2.00 -0.22 2.06 -0.17 6.13 -0.54 6.17 1 -0.50
2040 3.92 -0.25 3.97 -0.20 11.79 -0.74 1.82 -0.72

2050 5.27 -0.26 5.31 -0.22 15.72 -0.87 15.73 -0.86

(1) DRM investment equal to 10% of expected damages (RCP 4.5), deviation from baseline with no adaptation
(2) DRM investment equal to 30% of expected damages (RCP 4.5), deviation from baseline with no adaptation
(3) Shock every two years, twice the AAL size

(4) Shock every ten years, ten times the AAL size
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On the institutional front, to increase the effectiveness of the DRM system Morocco should pursue strengthening
its cross-sectoral and territorial coordination. The Moroccan authorities have taken decisive steps to improve
institutional capacity for the management of natural disasters and climate-related risks, an effort that has been
centered around the directorate for disaster risk management established at the Ministry of the Interior. Moving
ahead, and in line with the new DRM strategy, the coordination mechanism between the vast array of actors involved
in the management of climate risks (including at the subnational levels) should be strengthened.*??

Figure 13: GDP Gains/Losses by Level of DRM Investment (in present net value)
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3.2.2. Alternative Disaster Risk Financing (DRF) Schemes

Morocco has developed a sophisticated disaster risk financing (DRF) system to alleviate the financial impact of
natural disasters on households and reduce the State’s financial exposure to catastrophic risk. As mentioned
in Chapter 1, Morocco has developed a sophisticated dual DRF system, combining a private scheme that makes
catastrophic insurance compulsory for households and firms with payment capacity, and a public compensation
scheme that provides partial compensation through a Solidarity Fund. However, the financing schemes currently
in place can only cover a relatively minor fraction of potential catastrophic damages. The combined private and
public schemes would provide between 5 and 10 percent of the direct economic damages associated with average
catastrophic scenarios, with rapid disbursement mechanisms paid within weeks of the event. In the case of an
extreme scenario, this amount would increase to about 25 percent of losses on covered assets.

This CCDR explores the potential costs and benefits of reinforcing the DRF scheme so that it could better cope
with extreme events. A scenario-based approach is used to compare the value for money of DRF investments to
cope with shocks of various magnitudes (see Table 6). The “benefits” associated with each of these scenarios are
the direct losses covered by public DRF instruments as well as the risks transferred to the insurance market, to
which a multiplying factor is applied depending on the severity of the event. The multiplying factor is derived from
the fact that the quick injection of preplanned financial flows after such events will limit the spillover effects and the
transmission of the shock to other sectors or economic agents, while a delayed response will generate additional
costs. The “costs” are the estimated pricing of DRF instruments, including opportunity costs.1?®

122 various measures are planned for that purpose in the years ahead. For instance, the authorities have discussed the creation of an Inter-ministerial Commission for Natural
Risk Management, and are planning to appoint close to 90 “risk officers” across the territory by 2025.

123 This refers, for instance, to the set-up costs of the contingent credit, the claim management of the FSEC payouts, the commercial loading of the insurance, or the premiums
paid to the reinsurance markets.
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Table 6: Scenarios and Assumptions for the Cost-Benefit Analysis of DRF Schemes

2030 Scenarios ‘ Assumptions
Scenario 1 No additional DRF investments are made until 2030. FSEC reserves at 240
Business as Usual (BAU) million dirhams.

Targeted public policies lead to a 3 percent annual increase in the insurance
penetration rate. In addition, the government invests additional DRF resources
to increase the reserves of the FSEC (to 327 million dirham) and to contract

a contingent credit of 750 million dirhams that can be triggered to cope with
medium and high severity events (1-in-100 or 1-in-250-year flood)

Scenario 2
Moderate investment

Targeted public policies lead to a 5 percent annual increase in the insurance
penetration rate. In addition, the government increases the FSEC resources up
to 396 million dirhams, and contracts both a contingent credit of MAD 1 billion
and a parametric flood insurance of an additional billion which can be triggered
for extreme events (1-in-100-year flood)

Scenario 3
High investment

The net benefits of scaling up the DRF scheme increase exponentially with the severity of the event. Unsurprisingly,
the three scenarios yield a relatively low net cost if no adverse event materializes. The differences between the three
scenarios are minor in “normal” years, ranging from a net benefit of $10 million in the business-as-usual scenario
and a negative net benefit of $1 million in the moderate DRF investment scenario. However, the difference between
the three scenarios increases markedly if more severe events materialize, reaching $257 million following a 1-in-
100-year event, and as much as $1,066 million (0.85 percent of GDP) in the 1-in-250-year event, against $74 and
$268 million respectively in the business-as usual investment scenario (see Figure 14). These results suggest that
scaling up the DRF framework is a cost-effective option for increasing Morocco’s resilience against extreme events.

Figure 14: Net Benefits of DRF Investment Scenarios
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Some aspects of the DRF and the insurance could be further strengthened. Beyond the regular revenues received
from a newly created parafiscal tax (approximately MAD200 million per year), given the potential severity of the
disaster-related losses it faces, the FSEC financing base could be reinforced with a combination of instruments.*?
For example, additional capacity-strengthening efforts are needed in order to refine flood and other climate risk

124 For example, the FSEC has successfully subscribed to parametric coverage for seismic risk over the period 2020-23 and is preparing to subscribe to a similar scheme for
flood risk. The authorities are also reviewing the opportunity to implement a risk transfer product (Cat Bond or reinsurance) and for the revision and expansion of its DRF
strategy to cover: i) businesses; ii) drought risk for farmers; and iii) public assets (including critical infrastructure). Additional contingent credit lines to further strengthen
the FSEC financing base could also be explored. In parallel, insurance companies need to continue building up reserves to strengthen their financial capacity against
catastrophic events.
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modeling, and to improve the national claim management system. Finally, the authorities may want to explore whether
extending the current DRF system to provide some coverage for drought risks would be feasible. Also, developing
a DRF and insurance program for public assets, including for critical infrastructure, could leverage private capital
that might better manage the associated contingent liabilities and their impact on the budget, and ensure access
to rapid, reliable, effective, and cost-efficient financing for recovery and reconstruction. Finally, targeted policies to
boost the insurance penetration rate in Morocco could be considered.

3.3. Decarbonizing the Economy*2°

3.3.1 Identification of the Decarbonization Pathway*?®

Given the centrality of the electricity sector in decarbonizing the economy, the Electricity Planning Model (EPM)*?”
was used to simulate this decarbonization by 2050. Two scenarios are envisioned in this chapter?® : (i) a baseline
scenario in which the capacity expansion plan is developed with no CO2 emission constraints (this is tagged as
the reference, or unconstrained least cost); and (ii) a decarbonization scenario that models the decarbonization
reduction of GHG emissions of power generation; the penetration of e-mobility in road transport; the electrification
in the industrial sector; and the production of green hydrogen to further decarbonize the industrial and transport
sectors, and lower the average cost of power generation, as well as the prices of goods exports*?°. In addition, the
decarbonization scenario includes increases in power interconnector capacity with the Iberian Peninsula that would
keep such capacity at or above 7.5 percent of peak demand in Morocco, thus enabling increased electricity trade
with the EU. It also models improvements in energy efficiency through the decreasing correlation coefficient between
demand for electricity and GDP growth3°, In both scenarios (baseline and decarbonization), the model is used to
project the optimal mix of power generation until 2050. Table 7 summarizes the assumptions in terms of the growth
in demand for electricity, and the sources as well as constraints that would be imposed under the decarbonization
scenario.

Table 7: Summary Assumptions of the Baseline and Decarbonization Scenarios *3*

Reference Decarbonization

Demand In both scenarios, the demand growth is exogenous and projected using correlation coefficients with GDP, (assumed as 1.00
growth in 2022, decreasing to 0.95 by 2030 and 0.9 by 2040 to account for energy efficiency improvements)

Demand BAU demand from In addition to BAU demand in Reference scenario, additional demand from the following end-use
sources end-use sectors sectors:

Industry: Electrification of the industrial sector, from 33 percent currently to 80 percent in 2050,
and replacement of standard ammonia imports with domestic ammonia produced using green
hydrogen as feedstock to the fertilizer industry.

e-Mobility: Penetration of electricity and green hydrogen

Passenger motor vehicles: electrification from close to O percent currently to 11 percent in 2035
and 50 percent in 2050

- Freight road transport: Electrification from close to O percent (currently) to 20 percent by
2050; use of green hydrogen for long-distance transport (30 percent), and heavy-duty vehicles for
mining.

Green hydrogen (GH) (including for desalination of the water used in electrolyzers): demand grows
from zero currently to 14 TWh by 2030, 68 TWh by 2040 and 154 TWh by 2050, and split equally
between on-grid and off-grid production

Constraints None Carbon emission target: 95% decarbonization of power generation compared to Reference Sce-
nario.
Technological constraints:
- No new coal power plants

- No new non-abated fossil fuel thermal power plants after 2030, i.e. all new thermal plants
are fitted with Carbon Capture and Storage (CCS)

125 The modeling exercise related to decarbonization is focused on decarbonization of the power sector and the electrification of some key sectors (for example transport and
industry). Assumptions for GHG emission reductions in other sectors (agriculture, solid waste management) derive from the 2021 NDC prepared by Morocco ahead of the
COP 26 conference in Glasgow.

126 See Background Note “Deep Dive on Decarbonization of the Moroccan Economy.”

131 For more information, see Background Note on “Electric Mobility in Morocco” and “Green Hydrogen in Morocco.”
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Power Sector: The Cornerstone of Decarbonization

Decarbonization of the power system and decarbonizing the end-use sectors through electrification would require
massive deployment of solar and wind power. The decarbonization scenario implies that there would be an on-
grid demand of 292 TWh in 2050; that is, an increase in demand of 182 TWh (or +165 percent) from the baseline
scenario (see Figure 15). Of this, 46 TWh comes from transport, 28 TWh from industry, and 107 TWh from GH
(including the use of electricity for water desalination for electrolyzers’ input). This additional demand is met by
the deployment of: (i) wind (onshore and offshore) and solar PV as the main zero-emission sources; (ii) gas-fired
generation—including open-cycle gas turbines (OCGT) and combined cycle gas turbines (CCGT) with or without Carbon
Capture and Storage (CCS), depending on the year of commissioning, and the storage technologies used to provide
needed flexibility to the power system.

Figure 15: Left: Power Generation by Type of Plant in Baseline Scenario Right: Decarbonization Scenarios, in TWh
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Under the decarbonization scenario, the capacity of installed power generation in 2050 would increase by almost
five times compared to the baseline scenario, and the installed capacity would reach 147 GW (compared to 30 GW
in the baseline scenario). This represents a much larger increase than that of peak electricity demand, which would
be due to a higher level of participation in the generation of renewable energy, with low utilization factors (see Table
8). The results of this model suggest that the retirement of coal plants, which are predominantly privately owned,
would mostly occur after 2044; before that, the load factor of coal plants would be gradually reduced and, if they
could be used more flexibly than they are currently, they could provide cold or spinning reserves instead of being
shut down®®2, Natural gas would be needed as a bridge fuel in the transition to decarbonization, both as a less
carbon-intensive alternative to coal, and as a source of flexibility for the power system. Introducing natural gas into
the Moroccan energy mix would require significant investments in natural gas transport infrastructure®33. Alternative
solutions for providing firm and flexible power would be increasingly available, particularly beyond 2030, including
through the use of green hydrogen (GH) instead of natural gas in thermal plants;*** battery storage; demand-side
response; and power market integration with Europe.

132 Even if all of the remaining coal-fired plants were shut down by 2040, earlier than the end of their 30-year contracts, compensation to private investors for the remaining
debt and equity would be quite limited (about $330 million in nominal terms).

133 |n the EPM, the cost of natural gas infrastructure is accounted for through a price premium for domestic transport of natural gas.

134 Due to limitations of the model, this option could not be modeled using EPM.
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Table 8: Summary of the Main Results Under the Baseline and Decarbonization Scenarios by 2050

Reference Decarbonization

Coal: 11.7 Coal: 0
Gas: 2.1 Gas unabated: 7.1
Gas with CCS: 21.3

Installed capacity (GW) Wind: 6.2 Wind: 39

Solar: 4 Solar: 67.2

Battery storage: 2.9 Battery storage: 10.9
Hy:tfra&nggged WHydro & pumped storage: 6.5

Total installed capacity (GW) 30 147
Retirements of coal plants @ end of useful life (GW) 1.5 1.5
Economic retirements of coal plants by 2050 because of 0 29

carbon emission constraints (GW)
Emissions in 2050 (MtCO2/year) 80 4
Marginal abatement costs (US$/tC02e)

201 in 2050 (increasing first slowly to 50 in

0 2040 then more rapidly in the 2040s)
NPV of total system costs minus revenues (US$ billion) 46 74
NPV annualized CAPEX (US$ Billion) 15 32

Note: using a 6 percent discount rate

Under both scenarios, the average cost of generation would be reduced compared to the currently high average
cost. As shown in Figure 16, the average cost would decline until the early 2040s under both scenarios, as the
structure of the power system becomes optimized. While the higher rate of intermittent renewable energy (RE) brings
up the need for investment in power storage, the additional cost would be optimized by the fact that on-grid GH
production could then be allocated to the hours of lowest cost (for example, when there are surpluses of renewable
generation), thus reducing RE curtailment.’*® Under the decarbonization scenario, the average cost of the supply
would start increasing after 2040, reflecting the need for gas-fired thermal generation with CCS. This implies that
cost-reflective consumer prices may not have to increase as a result of decarbonization until the latter part of the
forecast period. Similarly, the marginal abatement cost of carbon®® only rises sharply above $50 per ton of CO2 after
2040 to reach about $200 in 2050.

Figure 16: Average Electricity Generation Costs in Baseline and Decarbonization Scenarios
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135 An intermediate scenario, the results of which are presented in the Decarbonization Background Note but not in this summary report, indicate that scaling up renewables

without developing green hydrogen production would not only increase costs but would also induce curtailments of renewable energy generation.
136 The marginal abatement cost can be interpreted as being equivalent to a shadow carbon price that would incentivize economic agents to decarbonize their sectors in line
with the decarbonization scenario.
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Reduction in GHG Emissions by 2050

Morocco could reach a zero-net emission economy in the 2050s. Figure 17 shows the overall trend of GHG emissions
over the period 2020-2050, under the decarbonization scenario. Most of the assumptions are coming directly from
the ones used in the EPM model (that is, for the power sector, industries, and transportation). In addition, we use the
conditional and unconditional targets set for 2030 under the NDC for the other sectors (buildings, forest, agriculture,
and waste management). It is worth noting that Morocco has launched an ambitious Reforestation Program (Foréts
du Maroc 2020-2030), with an objective of involving 600,000 hectares of forests and arboriculture by 2030. Under
these assumptions, and as presented in Figure 17 below, the kingdom would bring its overall GHG emissions down
to about 9.9 Mtons C0O2eq in 2050, representing a 90 percent reduction from the 2020 emission levels.*® The
decarbonization scenario also projects that Morocco could become a net exporter of green electricity, GH, and
derived products. However, the displacement of GHG emissions in importing countries is not captured in Figure 1738,

Figure 17: Morocco GHG Emission Profile Under the Decarbonization Scenario (2020-2050)
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3.3.2. Policy Options for the Decarbonization Pathway

Investment Needs

Decarbonizing the economy would require large investments, particularly during the last decade of the forecast period
(2040-50). Compared with the baseline scenario, the simulations indicate that the decarbonization scenario presented
above would imply an additional total investment of $46.3 billion over the 2022-2050 period, from 6.7 billion over the
first period (2022-2030), growing to $13.8 billion from 2030-2040, and to $25.8 billion during the last decade 2040-
2050%°, These cumulative figures illustrate the fact that investment in decarbonizing will grow over time as the size of
the economy increases, but also as full decarbonization becomes more expensive, and as reliance on energy storage
and carbon capture and storage technologies goes up, particularly from 2040-2050.

To switch from reliance on large thermal power plants towards more dispersed solar and wind power plants in the
decarbonization scenario and to ensure network stability, large investments in the transmission grid would be required.
The geographical disparity between the concentration of renewable energy resources and electricity demand would call
for transmission over long distances, requiring investing in costly direct current transmission lines.

137 This simulation was done using an in-house World Bank tool. While it does not allow projection beyond 2050, based on the projected trends net-zero emissions would be

reached in the 2050s.

138 Figure 17 only reflects the domestic GHG profile

139 These amounts are presented in discounted net value, applying a 6 percent discount rate. These estimates only cover the share of investments in green hydrogen that
would be needed for domestic consumption. If green hydrogen exports are included, total investment in decarbonization from 2022-2050 would reach $52.8 billion in
discounted terms and $175 billion in undiscounted terms. Note that the chapter 4 takes the total investments in green hydrogen (incl for exports) into account.
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These large costs would be justified by the benefits that decarbonization would bring to the economy. The costs
of decarbonization would be compensated for by numerous benefits, including: less need for fossil fuels and
importation of ammonia; increased energy security; reduced air pollution and GHG emissions; and less vulnerability
to international hydrocarbon price shocks. Decarbonization will also open the door for Morocco to become a net
exporter of green energy and GH, and to position itself as a hub for green industrial investment and exports, most
notably to the EU. When accounting for the reduction in fuel imports, air pollution, and carbon emissions, the net
economic impact is positive. The costs and benefits of decarbonization are summarized in Table 9. 14°

Table 9: Additional Investment Needs and Economic Costs (NPV in billion USD) in the Decarbonization vs. Baseline
Scenarios

2022-2030 2022-2040 4

Investment needs: generation $4.79 $11.84

Investment needs: transmission and distribution $1.34 $5.01

Other economic costs: operational and fuel costs $0.28 $3.31

Other economic costs: air pollution externality costs from coal @ -$0.99 -$9.40

Other economic costs: air pollution externality costs from gas ° $0.01 $0.04

Other economic costs: CO2 emission reduction 42 -$1.16 -$9.56

TRANSPORT | |

Investment needs: charging infrastructure and green hydrogen ¢ $0.10 $2.32

Other economic costs: fuel import -$0.04 -$3.50

Other economic costs: air pollution -$0.00 -$0.37

g:‘:eerr] i;g?:grzir:: costs: CO, emission reduction from electrification and $0.05 $0.85

INDUSTRY AND MANUFACTURING ‘ ‘

Investment needs: green hydrogen for feedstock °¢ $0.49 $1.32

Other economic costs: ammonia import -$0.45 -$2.18

Other economic costs: fuel import (excluding feedstock) -$3.60 -$6.66

2:2;3; iz:/grr];)grgir:: costs: CO2 emission reduction from electrification and $2.20 $6.05
expoRT
‘ Investment needs: green hydrogen for export ‘ $1.62 ‘ $4.33 ‘
TOTAL INVESTMENTS AND ECONOMIC COSTS INTHESESEGTORS |
‘ Net economic costs (excluding exports) -$1.48 -$14.74
‘ includes: investment needs (excluding exports) $6.71 $20.49

Notes: All amounts are discounted using a 6 percent discount rate.

(a) This estimate applies a cost of $4.1/GJ in 2022, rising to $8.2/GJ by 2040. This is based on the only available unit emission factors for Morocco
and is an upper bound. In reality three major coal power plants are in well-ventilated coastal locations that have much less contribution to air pollution.
Furthermore, they could be equipped with highly effective filters and scrubbers, thus eliminating almost all harm to air quality. (b) This estimate applies
a cost of $0/GJ in 2022 rising to $0.1/GJ by 2040. (c) Estimating the investment required for electrification of the industrial sector requires a detailed
knowledge of industrial energy use by industrial processes, which is not currently available. (d) These investments only include electrolyzers, water
desalination plants, and conversion plants. They do not include investments for renewables (which are already included under Power) and additional
investments in infrastructure, such as strengthening the electrical networks, and building dedicated pipelines and GH refueling stations; adapting port
infrastructure for exports; and developing storage facilities for GH and derivatives, since these require more detailed analyses on the locations of the
demand and supply centers.

140 wMore detailed information can be found in the Background Note “Deep Dive on Decarbonization of the Moroccan Economy.”

141 Economic analysis here only runs until 2040 because with a 6% annual discount rate, cost and benefits beyond 2040 are heavily discounted in NPV terms.

142 Guidance note on shadow price of carbon in economic analysis (English). Washington, D.C. : World Bank Group. http://documents.worldbank.org/curated/
en/621721519940107694/Guidance-note-on-shadow-price-of-carbon-in-economic-analysis
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Underlying Policy Reforms

In addition to the massive investment needed, in order for decarbonization to fully materialize, Morocco will need
to engage in an ambitious set of reforms, particularly in the power sector. Meeting the country’s decarbonization
objectives in a holistic manner would require the Ministry of Energy to start by defining a strategy that accounts
for the interplay between electricity, natural gas, and GH systems. This would in turn call for a more integrated and
coordinated planning of the power and gas infrastructure to ensure reliability and security of supply, while giving
clear signals to private investors in the competitive segments of the markets.

The market desigh would need a radical shift in order to establish institutional and market arrangements that
facilitate massive scaling up of renewable energy. This could start with allowing for third-party access to the
transmission and distribution networks at regulated tariffs so that private investors in RE can sell directly to eligible
customers without discrimination—-and eventually creating open wholesale and balancing markets that will make
investment market-driven rather than government-driven. ONEE, the vertically integrated public utility, as already
envisaged, would need to be unbundled into generation, transmission, and distribution to avoid conflicts of interest,
with priority given to the creation of a transmission system operator to manage network access for both public and
private actors fairly. The regulator would also have to be strengthened so that it could enforce the unbundling of ONEE;
calculate fair access tariffs for the transmission and distribution networks; and calculate full cost-recovery tariffs for
end users. The legal and regulatory framework of the electricity market will need to be enhanced in preparation for
alignment with the EU electricity market structure in view of market coupling. A clear roadmap for such transition,
combined with early implementation of the appropriate policy and legal framework, would contribute to lowering the
risk for private sector investors, thus reducing the investment costs.

In the transition away from coal, the government would need to prepare a roadmap. In due time, this may involve
holding consultations and negotiations with the owners of coal power plants and agreeing on a retirement or
mothballing schedule for plants that have not yet reached the end of their useful life, as well as assessing the
legal risks of various pathways in the transition. Natural gas is likely to be needed as a bridge solution to provide
the system with firmness and flexibility at least until 2030. Beyond that, the use of GH and derivatives for thermal
power generation may become viable, along with other solutions such as batteries, pumped hydro storage, and more
interconnectors, to bring flexibility to the power generation system, thus managing the intermittency of renewables.

Morocco has the potential to take a leading role in the hydrogen industry, but it will have to create a conducive
market environment in order for this potential to materialize. The deployment of the GH market will require large
investments in production and transport infrastructure,*** which ought to be mostly financed by the private sector.
To facilitate such investment, the government would need to finalize its gas policy and regulatory framework and
extend it to green hydrogen; prepare an implementation plan for the GH strategy (including the needed transport
infrastructure); develop cooperative partnerships with potential importers of Moroccan GH; and prepare certifications,
norms, and standards. The nascent nature of this market also means that some key risks will need to be mitigated
in order to attract the private sector through optimized conditions. These risks include revenue uncertainty, since the
markets will be developing from scratch,*® and large investment needs in transport and storage infrastructure are
not yet clearly defined. The crucial underlying condition for the development of GH for both domestic use and exports
is how quickly it will become competitive with the alternatives. Morocco is well placed to become an important
producer of GH because of its endowment with renewable energy resources (the most important cost component
of GH) and because of its local demand in the large fertilizer industry, which currently imports ammonia (and which
could be produced domestically using GH in the future). Another potential source of large energy demand is the
maritime sector, where using GH would facilitate decarbonization, as in some other transport sectors. There are,
however, risks and uncertainties associated with such a nascent industry.

144 According to the Moroccan Hydrogen Roadmap, the development of the GH industry in Morocco would require a total investment of $76 billion between 2020 and 2050,
including renewable energy generation, electrolyzers, and conversion plants, but excluding investment in associated infrastructure such as dedicated pipelines, GH
refueling stations, adaptation of port infrastructure for exports, and development of storage facilities for GH and derivatives.

145 The European Green Deal may provide financial resources, particularly to develop GH production for export to the EU.
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The industrial sector in Morocco is already quite advanced in its decarbonization efforts, but it could go further
by electrifying processes in smaller plants and greening the industrial parks. The industrial sector in Morocco is
already largely electrified at 33 percent (above the European average of 31 percent). Industrial energy consumption
is dominated by non-metallic minerals'*® and mining/quarrying, which together account for 65 percent of final
energy use in industry. Within those subsectors the major CO2- emitting industrial sector is the cement industry. This
sector has already been successful at reducing its direct and indirect CO2 emissions per ton of cement produced,
performing better than both the world and the European averages.’*” The phosphate industry is also leading the
way, with an ambitious climate strategy. The state-owned enterprise OCP, the world leader in the phosphate industry,
has already reduced its carbon footprint considerably'*® and has set the objective of reaching carbon neutrality by
2040. Since the most energy-intensive sectors are already on track to decarbonize by 2050 or even earlier, efforts
should now focus on the sectors that are more fragmented and have less access to technology and know-how:
ceramics, textiles, and food processing. In addition, transforming existing industrial zones into eco-industrial parks
(EIPs),**° or developing new ones as green industrial zones (for example Nador West Med) could reduce the carbon
intensity of the exported products and contribute to sustaining and increasing the competitiveness of Moroccan
manufacturing®. To do so, the government could develop a policy framework to incentivize and accelerate the
deployment of EIP model green zones.

The projected penetration of electric vehicles (EVs) as road passenger vehicles can only materialize if an adequate
regulatory frameworkis putin place. The penetration of EVsin passenger vehicles projected underthe decarbonization
scenario is based on four main parameters for the country: (i) population growth; (ii) the motorization rate; (iii) the
vehicle decommissioning and aging rate; and (iv) vehicle ownership. Despite the financial incentives already in place,
the cost of EVs remains uncompetitive for most passengers but it is rapidly falling and could become competitive
by 2030, particularly if environmental taxes are raised for diesel and gasoline. By 2030 when the numbers of EVs
are expected to pick up (although still below 5 percent of total vehicle stock), the carbon intensity of the electricity
grid would have declined, significantly lowering carbon footprint from EVs.5! There is also potential for Morocco to
develop its domestic EV industry and to manufacture charging stations. To facilitate this, it would need to adopt
a regulatory framework on electric mobility in general and electric vehicles in particular (including EV standards,
charging tariffs, etc.), as well as build the necessary recharging infrastructure®2.

Overall, Morocco needs to accelerate its efforts in energy efficiency. The cheapest energy remains the one that
is not consumed. However, as per the most recent Regulatory Indicators for Sustainable Energy (RISE) benchmark,
while Morocco ranks relatively high (with an overall score of 77), it underperforms when it comes to energy efficiency
(with a score of only 60), and stagnant energy intensity for the last 10 years (ESMAP, 2020).1* Morocco should give
priority to energy-saving programs that would combine the use of economic instruments (including a carbon tax) as
well as the adoption of performance standards (for buildings, vehicles, equipment...). Such instruments are deemed
efficient in triggering behavioral changes and incentivizing energy users to conserve energy.
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Nonmetallic minerals include the production of cement, ceramics, glass, and lime products. The transformation of nonmetallic minerals into these products is often an
energy-intensive process, which can include several steps (heating, grinding, mixing, cutting, shaping, and honing).

Direct and indirect CO2 emissions per ton of cement produced by Morocco are estimated at 592 kg CO2, while they stand at 634 and 632 kg CO2 for the world and
European averages respectively.

The phosphate sector is already highly electrified, with a share of electricity in final energy use of 55 percent presently; it is expected to reach 75 percent by 2030.

149 A recent World Bank assessment shows that two of the main industrial zones in Morocco-the Tangier Free Zone (TFZ) and Tangier Automotive City (TAC)-have a carbon
intensity of 0.76 and 0.75 ton CO2eq./MWh, which is significantly higher than the average intensity of 0.54 ton CO2eq./MWh of 18 organized industrial zones (OIZs) in
Turkey.

Through EIPs, Morocco can implement solutions to measure and certify the carbon footprint of its products, and at the same time improve its resiliency through a better
use of resources (water, material, and energy).

In addition, there is a growing body of evidence from literature showing, even with an existing grid relying heavily on fossil fuels, switching ICE vehicles to EVs tends to yield
GHG emission reduction (and pollution reduction) benefits, given the much higher energy efficiency (instead of burning fossil fuel across millions of ICE vehicles, burning
fossil fuel in power plants is much more efficient and more easily treated with mitigation measures). Source: Knobloch, 2020

Policy recommendations in this chapter focus on the electrification of the road vehicle fleet. However, it is important to note that decarbonizing the transport sector would
require a much broader approach, from more compact city planning, to shifting to public transport, nonmotorized mobility, intelligent transport systems, and freight
improvements. Further analytical work is required to assess the comprehensive policy reforms that will be needed in the transport sector.

153 RISE is a set of 31 indicators distributed among three pillars: access to electricity; renewable energy; and energy efficiency. It is intended to monitor the policy and
regulatory frameworks that countries have put in place to support the achievement of the UN’s Sustainable Development Goal 7 (Universal Access to Clean and Modern
Energy). The third edition of the RISE report was released in December 2020. Morocco ranks relatively high, with an overall score of 77-- 100 for access to electricity and
71 for renewable energy, but only 60 for energy efficiency.
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3.3.3. Macroeconomic Impacts of the Decarbonization Pathway

Decarbonizing the Moroccan economy would by and large be supported by private-sector-led investments, with overall
positive impacts on GDP and fiscal space. Using inputs from the EPM model and other sector studies on e-mobility
and green hydrogen, the World Bank’s macrostructural model (MFMod) was used to simulate the macroeconomic
impacts that an ambitious decarbonization pathway would have for Morocco. A key assumption in this exercise is that
the private sector would lead the investment effort, deploying close to 75 percent of the investments required in the
power sector and all of the investments needed to push the e-mobility and green hydrogen agendas forward.®* The
decarbonization scenario would have moderately positive impacts on GDP, resulting in a 0.2 percent deviation from
the baseline that materializes early on and remains rather stable throughout the projection period 2022-50 (see
Table 10). The impact on consumption would also be positive, but would unfold more gradually (from 0.15 percent
deviation from the baseline in 2030, to 0.3 percent in 2050). The decarbonization pathway would also help to create
fiscal space and would be consistent with a lower level of debt (2.5 percentage points negative deviation from the
debt-to-GDP baseline by 2030). This scenario does not incorporate the additional revenues that could be collected by
the introduction of a carbon tax, or another form of environmental tax reform; this is discussed further in Chapter 4.

Table 10: Decarbonization Macro-Simulations

. Decarbonization scenario
Baseline

A‘;i:%%gm“’th' % (1) 1.09 3.55 3.65 3.65 0.39 0.17 0.23 0.25
Real GDP per capita -0.05 2.16 2.26 2.26 0.39 0.17 0.23 0.25

Per Capita Income and Consumption (1)

Real GDP Per Capita (Constant 2020 USD) 3296.78 | 3549.36 | 4436.88 | 5546.32 0.39 0.17 0.23 0.25
Real Household Consumption Per Capita (Constant 2020 199745 | 2005.85 | 250742 | 3134.40 -0.02 0.15 0.26 0.31
USsD)

Real Expenditure Shares in Real GDP (2) 60.69 56.24 | 5624 | 5624 | -0.23 0.01 0.01 0.02
Al CTEIMIT I ) @7l 19.57 20.76 | 2076 | 2076 | -0.04 = 002 | -0.03 @ -0.03
GOEIEE TSI oGl E2lH) 2665 | 2666 | 26.66 @ 26.66 | 029 = 020 | 009 | -0.05
Private Investment (% of GDP) 232 234 2.34 234 | 002 001 007 | 005
Government Investment (% of GDP) . : : : . . . .
e 16.47 600 | -6.00 6.00 0.58 0.23 0.03 0.00

Sectoral Shaves In Real GDP (2) 1323 | 1096 | 1152 1211 000 | 000 | 000 | 001
mg(;:fs‘ir;(r;) ‘0; gDP) ) 26.64 17.72 1848 | 19.25 0.01 0.04 0.03 0.03
Sorvioos ¢ of GDP) 59.92 7132 | 7000 6863 | -0.01 0.04 0.04 | -0.03

External Balance (2)

Canront Acocant Belonce (% of GOP) 5.55 -6.00 6.00 -6.00 0.39 0.05 018 | 015
Fiscal Aggregates (2) 2572 | 2400 | 2400 | 2400 | 006 | -002 | 000 | 0.0
Fiscal revenues (% of GDP) 3197 | 2045 2664 | 2409 = 011 | 007 | -001 | 0.0
Fiscal expenditure (% of GDP) -6.25 5.45 | 264 | -0.09 0.05 0.05 0.01 0.01
Dudget deflit (% of GOP) 7980 | 8779 = 7454 | 4739 = 158 | 250 | -2.26 | -1.26

Source: MFMod modeling
Note: (1) Deviations from the baseline are expressed as a percentage of the baseline level
(2) Deviations from the baseline as expressed in percentage of GDP in the simulated scenarios, minus the percentage of GDP in the baseline

154 |n this scenario, transmission and distribution investments continue to be led by the public sector, but the private sector mobilizes all of the investments required to
increase the power sector’s generating capacity, and to shift to renewable sources of energy.
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Although the decarbonization pathway may only temporarily reduce the current account deficit, it would help reduce
exposure to international shocks. The simulated scenario initially leads to an improvement in the current account
balance (mostly due to a reduction in coal and other energy imports), but the sizeable investments associated with
decarbonization do eventually lead to rising imports, cancelling out this effect . This macrosimulation, however, does
not factor in other important aspects of decarbonization, such as (i) the reduction of Morocco’s exposure to shocks
in international energy prices, which would contribute to a more resilient balance of payments; but also (ii) the
comparative advantage a low carbon intensity may represent for Morocco’s exports.

The aggregate impact of a carbon border adjustment mechanism (CBAM) is likely to be limited. Based on the
information available to date, the levies generated by the EU’s CBAM will only reach EUR 67 million in 2026, the
equivalent of a mere 0.06 percent of GDP. This suggests that Morocco is barely exposed to the transition risks
associated with European climate policies. However, there is a possibility that the CBAM may be gradually expanded
to other sectors, and for other key markets to prevent carbon leakages. To anticipate the potential impacts that
such a change in the international trade architecture would have, various simulations were conducted using the
ENVISAGE computable general equilibrium (CGE) model (van der Mensbrugghe, 2019).2%° These simulations suggest
that the macroeconomic impacts would be moderate even under an expanded CBAM.1%6

However, some sectors could be significantly impacted, most notably the chemical industry. With about 75 percent
of the world’s phosphate reserves, Morocco has become the fifth-largest exporter of fertilizers.*>” According to
the ENVISAGE simulations, under an expanded CBAM, chemical exports to the EU (mostly fertilizers) could fall by
2-3 percent. Morocco has already taken decisive steps to green the highly energy- and water-intensive phosphate
industry. To do so, the state-owned enterprise OCP has lowered its carbon emissions by boosting its consumption of
clean energy, and has deployed the unconventional water resources that now cover 31 percent of its water needs.
Moving ahead, the OCP group is committed to reaching carbon neutrality by 2040 and to supplying 100 percent of
its water needs from nonconventional sources by 2030. Substituting conventional ammonia imports with ammonia
produced with local GH would enable OCP to market its green fertilizers, while improving its current account. Given
the OCP’s global footprint on the phosphate trade, reducing the carbon content of its products is expected to have
significant mitigation spillovers at the global level.

Figure 18: Intensity of CO2 Emissions Embedded in Gross Exports (tons per US$ million)

400,0
1200,0
1000,0

800,0

600,0

400,0

200,0

0,0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

—— Morocco = == OECD -=- EU us = == Tunisia = = Turkey

Source: OECD, 2022

155 |n the first scenario (as currently announced by the EU), the CBAM covers Scope 1 emissions from chemicals, metals, and electricity, and takes effect in 2024. In the
second (expanded) scenario, the CBAM is applied to Scope 1 and 2 emissions for all products in the EU ETS sectors by EU, EUFTA countries and the USE, starting from
2026.

156 The expanded CBAM covers all ETS sectors and scope 1 and 2.

157 Morocco supplies about 6 percent of the world’s fertilizers trade, which account for about 13 percent of its merchandise exports.
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Morocco would be well-placed to reap the benefits of changing consumer preferences toward low-carbon products.
The intensity of CO2 emissions embedded in Morocco’s exports is already substantially lower than that of other
countries located in the vicinity of European markets, such as Tunisia and Turkey; however, it was still 70 percent
higher than that of the EU, 65 percent above that of the US, and 31 percent higher than the average for OECD members
in 2018 (see Figure 18). The decarbonization agenda would allow Morocco to further improve the carbon intensity
of its industrial products and strengthen their competitiveness on the markets that are embracing a decarbonization
trend (notably the EU), thus improving the trade balance and feeding a strong and diversified economy. For instance,
Morocco’s automotive industry, one of the key engines of industrial development and export performance over the
past decade,'®® emerges as being carbon competitive.15°

In addition, Morocco’s environmental goods (EGs) are gaining competitiveness in the EU market.'*® Morocco has
exported EG products to Europe worth $90.5 million in 2020 (an 18.1 percent increase in the compound annual
growth rate (CAGR) since 2016).1%* Again, the example of EVs is quite telling: Morocco has seen its attractiveness for
EV producers, particularly European ones, growing over the past years. With the announced phase-out of all vehicles
with internal combustion engines in the EU by 2035, European automakers are being pressed into investing in EV
production in places where it has a lower cost of production. Morocco has already benefitted from this trend in recent
years and has deployed a few EV production plants.’®? An additional advantage is that Morocco’s EV industry could
benefit from the recent investments in semiconductor manufacturing in Morocco.1%3

3.3.4. Impacts on Jobs

The energy transition would bring net job creation on a substantial scale. The Clean Energy Employment Assessment
Tool (CEEAT)** was used to simulate the economy-wide job creation that could be associated with the energy
transition investment under the Decarbonization scenario above until 2030, particularly for four technologies (utility-
scale solar; distributed solar; utility-scale wind; and increasing energy efficiency). The CEEAT tracks the flow of
expenditures when investments in the four above technologies take place and during the lifetime of the assets
through four channels: (i) the Investment Impact refers to the expenditures spent to set up the project (policy planning,
financing, installation, manufacturing, etc.); (ii) the Investment Shift Impact is the opposite of the Investment Impact
whereby the expenditures spent on clean energy technologies take away resources from future conventional (fossil
fuel) energy projects, which negatively impact the associated sectors;®® (iii) the Substitution Impact is the result of
energy expenditures saved by consumers either through energy efficiency or the introduction of clean energy as well
as the spending on operation and maintenance (0&M) throughout the project lifetime; and (iv) the Revenue Impact
is the opposite of the Substitution Impact.*¢”

For each impact, the CEEAT computes the direct, indirect, and induced jobs® by multiplying the changes in
expenditures in each sector with employment multipliers derived from an input-output framework . According to this
assessment, the energy transition (investments up to 2030) will yield around 28,000 net jobs across the economy

158 |n 2019, the Moroccan automotive industry was comprised of over 250 companies: production exceeded 400,000 vehicles, with a local integration rate of 60 percent.
Morocco exported an equivalent of $8.5 billion that year, mostly to the EU (83 percent of auto exports). The automotive industry created about 150,000 jobs between 2014
and 2019.

159 Morocco ranks 22nd out of 66 countries, with a carbon emission intensity in motor vehicle exports of 365 tons/US$ million in 2018, which is a much lower record than
that of India (1,608 tons/US$ million), South Africa (1,511 tons/US$ million), China (676 tons/US$ million), and Tunisia (469 tons/US$ million).

160 Environmental goods and services are defined as products manufactured or services rendered for the main purpose of preventing or minimizing pollution, degradation,
or the depletion of natural resources; repairing damage to air, water, waste, noise, biodiversity, and landscapes; and/or reducing, eliminating, treating, and managing
pollution.

162 |n 2021, a German auto manufacturing firm announced that it would begin EV production in Kénitra, Morocco. Earlier, in 2017, a Chinese electric car manufacturer, BYD,
had signed to open an EV factory in Morocco.

163 The company STMicroelectronics recently started a microchip production line for EVs in its Bouskoura plant on the outskirts of Casablanca, which has put Morocco on the
fast track to lead in EV production.

164 The CEEAT was developed under the World Bank’s umbrella project Disruptive Energy Transition and Opportunities for Job Creation in the Middle East and North Africa,
financed by the Energy Sector Management Assistance Program (ESMAP). It is an Excel-based input-output model that can simulate the net economy-wide direct, indirect,
and induced employment impacts of clean energy technology pathways.

166 This is the counterfactual considered for the job simulation and is different from the Baseline scenario above which still include some clean energy investments

167 The energy expenditure savings are beneficial for consumers but create a loss of income for the conventional energy provider (e.g., the utility and the fossil fuel sector value

chain).

Direct jobs are on-site jobs created by an investment. In the case of building a renewable energy system, the direct jobs include engineers, construction workers, as

well as others who might be carrying out related tasks to ensure the successful completion of the project (e.g. installation workers, O&M staff throughout the lifetime

of the system). Indirect jobs are the employment in upstream industries that supply the equipment (e.g., manufacturing) and support the core activities of clean energy
deployment (e.g. finance). Induced jobs are jobs created as people who are directly and indirectly employed by clean energy systems spending their earnings in the
economy.
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per year, about 9 percent of the 300,000 annual jobs shortfall currently estimated in Morocco.X®® It is worth noting
that the results presented in Table 11 only capture a portion of the potential impact of the decarbonization agenda
in terms of job creation. As a matter of fact, they do not account for the potential reservoirs of new jobs that could be
generated by other clean energy technologies (for example, energy storage), but also transformation of the end-user
sectors, such as industry and e-mobility.

A Just Transition Framework is needed to mitigate the negative impacts that the deployment of green energy
will have for workers currently employed in carbon intensive sectors. As emphasized above, the jobs created by
the transition would more than make up for the jobs displaced by decreased investment in the fossil fuel sectors
and decreased revenues for the utilities. However, some workers will unavoidably be displaced, need to change
sectors/locations, or change their job profiles, and such shifts need to be facilitated through policies that encourage
the movement of labor across sectors and regions, training/reskilling for workers, as well as protection for those
who lose their jobs. Most of the jobs potentially induced by the transition could be created by small and medium
enterprises (SMEs), with a wide territorial spread.*”* However, for this potential to materialize, it is important to create
a more favorable environment for these enterprises and remove the bottlenecks preventing them from entering the
market and growing (see Chapter 4).

Table 11: Distribution of Net Job Impact Per Year by Mechanism and Technology (up to 2030)

- Industry -
. Utility Scale 5 . |Utility Scale Energy

Stimulates employment: Moving

In ment Im . o )
vestment Impact expenditures from capital-intensive

Investments to support clean . . N 2050 315 8670 1625
; to labor-intensive sectors; Building up
energy expansion ;
local supply chains
Investment Shift Impact
Reqwectlng fungls from other Displaces jobs |r} other sectors 4540 805 21800 505
projects/spending to support (e.g., fossil fuels).
clean energy investments

Stimulates employment as
consumers (residential, commercial,
industrial) spend their savings in 7260 1325 36250 1450
economy and O&M jobs during the

Substitution Impact
Energy savings from efficiency/
renewables spent locally and

O&M jobs project lifetime.

ATl Displaces jobs in the utility sector. 460 -80 ~2210 -300
Lost energy company revenues

Subtotal by technology - 4310 755 20910 2250

Along the clean energy value chain, new skills would be needed in order for this potential to materialize. While many
of the jobs created will be across the economy in non-energy sectors, many jobs along the energy value chain (in
energy, construction, manufacturing, and services sectors) will have different skill profiles to meet the need of clean
energy technologies. A qualitative review of the skill demand in the energy value chain reveals that jobs needed for
the energy transition are mostly in project management, installation, construction, and operations and maintenance
(O&M), all of which require relatively high skills in terms of consulting, engineering, and technical services. In addition,
transversal and soft skills such as complex problem solving, negotiation, coordination, and communication would be
essential in the energy transition professions. Moroccan firms involved in clean energy reported that skilled technical
jobs (those requiring an engineering degree) are the hardest to fill, and that even those having completed higher
education often lack practical experience, partly due to the low rates of available professional training (and its limited
geographic distribution). Lack of awareness of the importance of energy transition among the local population also
limits the attractiveness of these jobs.

169 World Bank, 2021b.
"1 The renewable energy business is by nature regionalized and represents an opportunity for territorial development.
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Chapter 4: Structural, Macroeconomic,
and Financial Policies for a Resilient and
Low-Carbon Morocco

Chapter 3 quantified some of the key mitigation and adaptation investments that would support the transition
toward a resilient and low carbon (RLC) Morocco. In undiscounted terms, these investments could amount to a total
of $219billion for the period 2022-2050, with a first tranche estimated at $32 billion between 2022 and 2030;
$60 billion between 2031 and 2040; and $127 billion between 2041 and 2050.*"3 Table 12 summarizes these
investments in net present value (NPV) terms, and as a share of discounted GDP. A 6 percent discount rate is applied.

Table 12: Total Investments for a Resilient and Low-Carbon Morocco

Present Value in USD Billion (*) En proportion du PIB (**)

2022-2050 | 2022-2030 | 2031-2040 | 2041-2050 | 2022-2050 | 2022-2030 | 2031-2040 | 2041-2050

Mitigation 52.8 8.3 16.7 27.8 2.4% 1.0% 2.2% 4.6%
Power sector (***) 10.8 6.1 10.7 15.9 1.5% 0.7% 1.4% 2.6%
E-mobility 32.8 0.0 1.9 8.9 0.5% 0.0% 0.3% 1.5%
Green hydrogen 9.2 2.2 4.0 3.0 0.4% 0.3% 0.5% 0.5%

Adaptation 24.9 14.9 8.3 1.6 1.1% 1.8% 1.1% 0.3%
National Water Plan 23.4 14.2 7.8 1.4 1.1% 1.7% 1.0% 0.2%
DRM & DRF (15 percent AAL) 1.4 0.7 0.5 0.3 0.1% 2.7% 0.1% 0.0%

Total 777 23.3 25.0 29.5 3.5% 0.1% 3.3% 4.9%
Notes: (*) Real US dollars in 2022 terms. Uses a 6 percent discount rate.

(**) Net present value (NPV) of investments divided by the present value of baseline GDP
(***) Difference between decarbonization and business as usual (BAU). Includes transmission and distribution.

Ultimately, the impact of the RLC transition will depend on how these investments are financed, and more broadly
on the macroeconomic policy choices that will be made in the years and decades to come. This chapter focuses
on some of the policy levers that could synergistically pursue the climate ambitions discussed in Chapter 3 as well
as broader development objectives such as increasing private investment and accelerating growth; ensuring fiscal
sustainability while promoting shared prosperity; and safeguarding financial stability. It provides macrosimulations
on scenarios that combine the policy choices affecting the share of public versus private financing and the use
of environmental tax instruments and water valuation reforms. The results of the simulations are summarized in
Table 13 at the end of this chapter.

4.1. Maximizing Private-Sector Participation

This report assumes that a large share of the financing for a RLC Morocco would come from the private sector.
Unlocking the potential of the private sector will be critical in order for Morocco to meet its development and climate
aspirations. Maximizing private climate investment would also help to release some of the pressure on public
finance, which is under strain after the COVID-19 pandemic. In this report, we assume that more than 85 percent
of the investment needed to decarbonize the economy would be covered by the private sector™. On the adaptation
side, it is expected that the investments would primarily be financed with public resources, but there is a growing

173 This amount, however, does not include adaptation spending related to the protection of natural habitats, support to rainfed agriculture, or preparedness for coastal
erosion; these were not quantified under the CCDR exercise. In contrast with section 3.3.2, it includes investments for the export of green hydrogen.
7 All investments for the ambitious decarbonization strategy would be privately financed, except for transmission and distribution CAPEX and OPEX.
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recognition that the private sector could also beef up its participation in the deployment of resilient solutions.'”® The
following section presents policy options that could contribute to maximizing the participation of the private sector
in climate action, focusing on (i) the need for structural reforms to foster the participation of the private sector in the
RLC transition (reforms that align with those presented in the New Development Model (NDM)); and (ii) the greening
of the financial system to maximize the financial resources needed to support the transition.

4.1.1. Private Sector Development Policies

The Moroccan private sector faces structural constraints that have slowed productivity growth and job creation; this
could also hamper green transition going forward. As emphasized in the Country Private- Sector Diagnosis (CPSD)
for Morocco the emergence of a more dynamic private sector has been constrained by a combination of regulatory
constraints, unequal treatment of operators, and a weak competition policy enforcement (IFC 2019). As a result,
the business environment is not conducive for young firms to enter markets and grow. This may constitute a missed
development opportunity for Morocco, as there is solid evidence about the central role played by such firms as an
engine for productivity growth and job creation in other economies (Goswami, Medvedeyv, and Olafsen 2019). One
by-product of these constraints is limited private investment in climate-friendly sectors. Beyond the mobilization
of private climate investment, there is growing international awareness about the role that a dynamic small and
medium enterprise (SME) ecosystem can play as a driver of innovation for sustainability (UNEP 2017).

To effectively transition toward a climate-friendly, private-sector-led model of development, Morocco needs to
accelerate the structural reform process that it has already begun. The New Development Model (NDM) sets a clear
roadmap for unleashing the potential of the Moroccan private sector. It calls for a level playing field for market players;
limiting the protection that certain public and private market operators still enjoy; and sanctioning anticompetitive
practices. Some important steps have already been taken in this direction, including the reactivation of the Competition
Council in 2018, and the launch of ambitious state-owned enterprise (SOE) reform that could streamline the role of
the public sector in the economy, thus strengthening private sector development and competitiveness.”® However,
multiple regulatory constraints that still protect incumbents in key sectors—-including those central to climate change
mitigation and adaptation-remain to be addressed.

Scaling up private investment in renewable energy is central to the decarbonization agenda, but the private sector
can also play an important role on the adaptation side. The reforms that could enable the private sector to lead
the decarbonization of the Moroccan economy were discussed in Chapter 3. Public investment is likely to retain
a prominent role in adaptation, but there are additional reforms that could open space for more active private
involvement in that effort too. In the water sector, the authorities intend to use public-private partnership (PPP)
schemes to leverage private sector financing and technical and managerial skills in the desalination program. While
some PPP projects are already underway,*” this trend could be accelerated if a clear roadmap to attracting private
financing were to be developed. Also, given the centrality of the energy and water sectors in the RLC pathway, the
reform of ONEE should be prioritized in order to create an enabling environment that allows private operators to enter
and grow in the commercial segments of the water and electricity sectors.

Greening SMEs can be challenging and may require tailored government support. While some SMEs are in a
position to lead on the climate innovation agenda, a large majority of them may find it difficult to adapt to the
policies and regulations that will be adopted in Morocco and elsewhere to sustain the green transition. Moreover,
SMEs often have less access to information on such regulations, and more broadly on the benefits of greening
their practices. They may also have less leeway with which to absorb the higher cost of environmentally friendly
technologies (OECD 2021). Overall, these market failures could justify well-tailored government interventions; in the
absence of such interventions, the green transition could create additional entry barriers and thus lead to higher
market concentration.

175 We have thus included a scenario where 10 percent financing of the PNE could be led by private sector (see Scenario 5 under Water Valuation Options).

176 A framework law defining the state ownership policy was adopted, clarifying the role of the public entities, their governance, and their management principles. The Agence
Nationale de Gestion Stratégique des Participations de I'Etat (APE), a new state holding agency in charge of driving overall SOE reform is, however, still pending creation.

177 Several projects to be developed as PPPs are under consideration, including the 300 million m3 seawater desalination plant in the Casablanca-Settat region, with an
overall cost of around $1.2 billion, the commissioning of which is scheduled for 2027. Added to this are the Safi desalination station, the Mokhtar Soussi dam elevation
project, and the wastewater reuse project in Marrakech.
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4.1.2. Greening the Financial System*’®

Morocco has taken decisive steps to establish a broad framework for greening the financial system, but a fully-
fledged climate finance strategy has yet to be developed. Since 2016, Bank Al Maghrib (BAM), the Moroccan Capital
Market Authority (AMMC) and the Ministry of Economy and Finance (MEF) have built foundations geared toward
greening the financial system. The most relevant achievements have been the development of a broad roadmap to
align financial institutions and capital markets with sustainable development goals; the introduction of disclosure
and reporting standards; and adoption of key reforms to stimulate the creation of a corporate green bond market.
However, unlike other countries, Morocco still lacks a comprehensive national strategy on green climate finance.r’®

Adopting a national “green taxonomy” could help to attract green financing. One of the key barriers that still
hamper the development of a sustainable financial market is the lack of a national green taxonomy that provides
a classification of the economic activities that can and should be considered environmentally sustainable and
are aligned with Morocco’s climate ambitions. Such taxonomies are being adopted in an increasing number of
jurisdictions as an important tool to help issuers and investors identify green financial assets and projects. Moroccan
authorities are aware of this gap and are scaling up their efforts to build the required institutional and market
capacity in order to advance in this area.

The green bond market is still incipient. Between 2016 and 2018, AMMC produced guidelines describing the
principles and actions needed to issue a green bond, including the use of proceeds, and the evaluation and selection
of eligible projects. However, only five green bonds have been issued in Morocco. The total outstanding value of green
bonds in Morocco as of 2020 amounted to around $400 million*®° issued by banks, corporates, and SOEs, to which
the recent MAD1 billion emissions by the national rail company (Office national des chemins de fer, ONCF) should be
added; and no sovereign green bond has yet been issued by the central government.!8! It is worth noting that, with
the exception of that of ONCF, all of these issuances took place between 2016 and 2018, right after the green bond
market was created. This weak activity may indicate the presence of obstacles in the way of mobilizing capital for
these products (demand side) and/or constraints against making projects bankable (supply side).182

Blended finance instruments could be further used to raise capital for climate action. Few public financial
institutions have a formal green mandate, although certain entities (such as Crédit Agricole, CDG capital and the
Fonds d “"Equipement Communal) have taken steps to green their practices. In addition, Tawilcom (the former Central
Guarantee Fund) haslaunchedvarious programsto provide guarantees and co-financingspecifically targeted at climate-
sensitive sectors, including Green Invest and the Green Value Chain initiatives. However, existing vehicles in place
to de-risk and crowd in commercial green investments could be further reinforced. Whether the new Mohammed VI
Strategic Investment Fund (FMVI) recently created in Morocco could contribute to fill that gap is still unclear®3,

4.2, Fiscal Policies

The fiscal dimension will be central for the RLC transition in Morocco. A substantial part of the investments discussed
in the previous chapter would inevitably have to be led by the public sector, especially on the adaptation front.
However, as discussed in Chapter 1, the COVID-19 shock led to a large increase in public debt, which may eventually
force the authorities to embark on a fiscal consolidation process that could increase competition for scarce public

178 See more detailed information in the Background Note on “Greening the Financial System in Morocco.” Applying the World Bank Toolkits for Policymakers to Green the
Financial System, this note assesses the progress made by Morocco; identifies the gaps that still need to be filled; and produces a preliminary policy benchmarking
assessment informed by exchanges with key policy makers and stakeholders.

179 A National Strategy on Climate Finance is under preparation and will support the implementation of the revised NDC.

180 This is still a relatively low figure, especially if it is compared with the total volume of outstanding Moroccan corporate debt, which stood at more than $33.4 billion at the
end of October 2020.

81 This figure only encompass bonds that are “climate-green” as defined by the Climate Bonds Initiative (CBI), and that are in compliance with the regulator’s guidelines;

therefore it excludes self-labeled green bonds or other types of sustainable bonds from corporations.

The fact that the last green bond issuance that took place Morocco was in 2018 (by the Al Omrane Holding group) and was eight times oversubscribed suggests that the

main constraint lies on the supply side.

183 The FMVI was established to complement the government of Morocco’s COVID-19 recovery package. It aims to provide equity and quasi- equity instruments to strengthen
the solvency of companies and contribute to the rebounding of investments in priority areas for economic growth (infrastructure, innovation, enterprises). The target size
has been set at MAD 45 billion, of which MAD 15 billion is provided by the State; MAD 30 billion is to be raised from domestic and foreign public and private investors.
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resources. This section focuses on (i) options for increasing fiscal revenues while synergistically pursuing climate
objectives (such as environmental tax reforms and water valuation); and (ii) public financial management (PFM) tools
that could increase the efficiency and effectiveness of public climate spending.

4.2.1. Fiscal Revenue Mobilization
Environmental Tax Reform

Despite recent progress, Morocco still has substantial implicit “brown” subsidies stemming from the underpricing
of fuels. Successful reform implemented between 2013 and 2015 eliminated most explicit fuel subsidies, the
only exception being the butane gas subsidy. However, Morocco still foregoes a substantial amount of the public
revenues that it could collect from fuel imports and consumption due to various exemptions and reduced rates (see
Box 6). Moreover, the current tax regime is still far from internalizing the environmental and health externalities
associated with fossil fuels. As such, the IMF estimates that fuel subsidies still surpass 5 percent of GDP even after
the elimination of most of the explicit subsidies (IMF 2021).184

Box 6: “Brown” Tax Expenditures in Morocco

Fuels are subject to two main taxes in Morocco: an excise tax collected upstream by the customs authority (the Internal
Consumption Tax (ICT); and a value-added tax (VAT) on consumption. The ICT is not applied uniformly and rates vary significantly
across fuels. In addition, a reduced VAT rate of 10 percent is applied on all fuels (the normal rate is 20 percent). Given that the VAT
is imposed on the product price on top of the ICT, reduced ICT rates cause further VAT revenue losses. Importantly, some strategic
sectors benefit from VAT and ICT exemptions, most notably fuels used for water and electricity generation (through ONEE), but
also by ships refueling in high waters, planes in transit, and Moroccan fishing boats.

These exemptions generate a significant volume of tax foregone revenues. According to the Ministry of Finance, the foregone
revenues generated by the reduced VAT rate alone have reached 0.34 percent of GDP on average between 2018 and 2021.
Perhaps even more relevant is the fact that these tax expenditures are also contributing to shaping agents’ decision-making
processes in ways that are environmentally harmful, further encouraging the use of coal in the power sector, or the consumption
of more polluting products such as diesel, which has an ICT rate that is 36 percent lower than that of gasoline.

A reform of environmental taxation could support climate action while helping to achieve the broader goals of
Morocco’s fiscal policy. Environmental tax policy is a crucial instrument that can contribute to fiscal sustainability
while promoting behavioral changes aligned with climate objectives. It can also reduce pollution in a cost-effective
way, and in so doing avoid premature deaths. In addition, revenues raised (from taxes) or saved (from subsidies)
could make an important contribution to reducing Morocco’s budget deficit and placing debt on a downward path.
Such revenues could also be equitably funneled into social transfer, investment in adaptation, or reduced labor and
capital taxes, thus enhancing economic efficiency.

Morocco could consider introducing an environmental tax reform around three pillars, to be completed
independently or complementarily. A first pillar could target the removal of existing tax expenditures. A second
pillar could be to remove the last remaining explicit price subsidy in Morocco (for butane gas).*®> A third pillar
could be the introduction of a carbon tax on producers, which could be designed in such a way as to have the
additional benefit of being compatible with CBAM.'8 Depending on their level of ambition, these reforms could
have significant macroeconomic and distributional effects that need to be carefully assessed ex ante.

184 Implicit subsidies are calculated as total fuel consumption times the difference between existing and efficient prices, the latter internalizing environmental and health
externalities.

185 |t is important to note, however, that higher butane gas subsidies could encourage rural households to revert back to wood and charcoal for cooking, both of which have
harmful effects on human health and could also increase deforestation. The elimination of the butane gas subsidy, therefore, should be complemented by the promotion
of less harmful substitutes, such as electricity or solar water heaters.

186 The directive on CBAM issued on July 14, 2021 includes a provision related to the “crediting of foreign policies.” This provision would recognize carbon pricing mechanisms
put into place in exporting countries, and accordingly adjust the CBAM fees.
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Environmental tax reform could generate an important flow of public revenues that would tend to decline over
time. Ceteris paribus, the elimination of current tax expenditures could raise additional revenues for an amount of
at least 0.3 percent of GDP (see Box 6). The removal of butane gas subsidies would generate savings amounting to
0.9 percent of GDP (the average for 2015-2020). Finally, in the short term the introduction of a carbon tax of $20
per ton of CO2-equivalent would raise fiscal revenues by close to 1 percent of GDP. This first static approximation,
however, does not factor in the behavioral and economic adjustments that higher environmental taxes would trigger.
As economic agents adjust to the new relative prices induced by the reform the intended climate co-benefits would
materialize, which would gradually reduce the base of the environmental taxes, thus progressively reducing the
public revenues collected by the State.

The initially adverse macroeconomic impacts of the environmental tax reforms simulated in this exercise would
fade away with time and turn positive in the longer term. As shown in Table 13, both the elimination of the butane
gas subsidy (Scenario 2) and the introduction of a carbon tax (Scenario 3) would result in GDP losses around the
time of the reform; but the output response would turn positive afterward (0.1 and 0.3 ppt positive deviation from
the baseline by year 2030 in Scenarios 2 and 3). In addition, the simulation suggests that these reforms would be
an effective tool for creating fiscal space: the elimination of the butane gas subsidy (without compensation) would
yield a 2.5 ppt reduction in the debt to GDP ratio by 2030, and the introduction of a carbon tax would reduce this
same ratio by 6.5 ppt with respect to the baseline. This exercise also compares the macroeconomic effects of the
simulated environmental tax reforms with those of a more conventional reform implemented through indirect taxes
(Scenario 4). It shows that while the adverse effects of the environmental tax reforms on GDP could be larger in the
short term, conventional tax reform would elicit weaker positive GDP responses in the longer term. In other words,
even without factoring in their climate co-benefits, environmental tax reform would be preferable to conventional tax
reform from a macro perspective.

Water Valuation Policies

Morocco foregoes a substantial amount of revenue due to the current structure of water charges. There is limited
publicly available information on the fiscal impact and distribution of implicit water subsidies in Morocco. But it
is clear that current water use fees are insufficient to cover operation and maintenance (O&M) costs, let alone
the capital expenditure mobilized by the State for large water infrastructure and irrigation projects. (See Box 2 in
Chapter 1.) This suggests that the fiscal cost associated with subsidies may be large, even though some users (in
particular large-scale irrigators) may have the ability to pay higher charges.

On top of raising additional revenues to finance the transition, revisiting current water valuation policies could have
other co-benefits. First, it could encourage more rational use and improve the allocation of a scarce resource, thus
helping to balance supply and demand. Second, it could increase the private sector’s willingness to invest in the
water sector, thus reducing the share of the total climate capital expenditure effort being shouldered by the State.
Third, it would contribute to mobilizing additional funds for maintenance, thus avoiding the accelerated depreciation
of existing hydraulic assets and hence the need to replace or rehabilitate them at higher costs.

Increasing water tariffs could have significant fiscal impacts. To illustrate these effects, two water policy scenarios
were included in the macrosimulations presented in Table 13. In the first one (Scenario 5), the participation of the
private sector in water mobilization is encouraged through increasing the water tariff to a level that would enable
private operators to cover about 10 percent of the investments contemplated in the National Water Plan (PNE).*®" In
the second one (Scenario 6), the value-added price of water is increased by 20 percent, and the additional resources
that this generates are used to reduce debt.*® Both scenarios would lead to an improved fiscal outcome, reducing the
debt-to-GDP ratio by 3.4 percent and 2.4 percent respectively, by 2030. Moreover, according to the macrosimulations,
these reforms would not hurt economic growth: after a relatively mild short-term negative response, by 2030 real
GDP would surpass the baseline in both scenarios.

187 These include 50 percent of the desalination and large-scale irrigation projects, as envisioned under the PNE.
188 The value-added price of water is the price deflator of the water sector obtained from the national accounts, i.e. the ratio between the nominal and the real value-added of
the water sector.
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Compensatory Policies

The simulated reforms discussed above could reduce private consumption, warranting caution. The results
presented in Table 13 suggest that both the environmental tax reforms (Scenarios 2 and 3) and the water reforms
(Scenarios 5 and 6) could lead to a negative deviation of private consumption from the baseline, channeled through
the price increases that these policies would originate. In the case of the environmental tax reforms, these impacts
would tend to be concentrated in the short term and then gradually fade away with time, whereas the water reforms
would have more persistent impacts.

Recycling a portion of the additional revenues mobilized by the reform would partially offset adverse impacts
on private consumption, but not prevent them entirely. Three untargeted compensatory policies are simulated in
this exercise. In the first one (Scenario 7), the proceeds from the butane gas subsidy reform are fully recycled
to households. In the second one (Scenario 8), on top of the proceeds from the butane gas subsidy reform, the
government recycles 50 percent of the revenues generated by the carbon tax. In the third one (Scenario 9), the
government recycles 50 percent of the revenues generated by the increase in water tariffs. Given that in the first
of these scenarios the full amount of the revenues mobilized by the reform is recycled, it is unsurprising that no
effects are found on the fiscal outcome. However, the other two scenarios do still result in a reduction of the debt
ratio. They also moderate but do not fully eliminate the negative impacts of the reforms on private consumption. An
important limitation of this exercise, however, is that these simulations cannot address the critical question of how
such consumption losses would be distributed across the income distribution.8°

For the RLC transition to be equitable, the potential impact of the reforms on the poor and vulnerable need to be
carefully anticipated and addressed. A microsimulation was conducted to analyze the potential distributional impact
of the butane gas subsidy reform.1° It shows that an increase in butane gas prices would have a stronger impact
on the consumption baskets of poorer households (+3.7 percent increase for households in the first decile, against
an increase of only 0.7 percent for households in the tenth decile of the income distribution). As a result, it would
increase the poverty headcount by 0.5 percent and the consumption Gini index by 0.002; therefore, it would collide
with broader developmental objectives.

Targeted compensatory measures are critical in order to mitigate the adverse impacts of climate policies. The
simulations run under this exercise provide a strong justification for the adoption of compensatory measures to
mitigate the adverse impacts on household welfare. The distributional impacts of any environmental and water pricing
reform need to be carefully assessed ex ante to design appropriate compensatory mechanisms to support the poor
and vulnerable. A well-targeted cash transfer program could be the best option for channeling such compensation.
For that purpose, the government could leverage the Unified Social Registry that is currently being deployed; this
could be an important tool for targeting support mechanisms aimed at disadvantaged households. The timing of the
reform is also crucial since environmental tax reforms are more likely to succeed when implemented in a context of
price stability, when households are not already undergoing the effects of inflationary pressures on their cost of living
and consumption capacity. This condition does not hold in the current context; hens the authorities’ caution on the
timing of butane gas subsidy reform and the alignment with the social protection reform, is justified.

4.2.2. Public Financial Management

In a fiscally constrained environment, the public financial management (PFM) system can offer tools to optimize
the use of scarce public resources for climate action. Morocco has recently joined the Coalition of Finance Ministers
for Climate Change, and as such is committed to adhering to the “Helsinki Principles” and to using fiscal planning,
budgeting, public investment management, and procurement practices to accelerate the transition to a RLC economy.
However, although Morocco’s PFM framework has evolved substantially following the adoption of a new Organic
Finance Law in 2015, its institutional arrangements and practices have not yet been adapted to support climate-
sensitive policies.’®*

18 Indeed, the macroeconomic model that is used does not capture the distributional dimension of the simulated reforms, and hence cannot be used to analyze the effects

of different targeting options for the cash transfer program. This is why the macro analysis needs to be complemented by microsimulations in order to generate a more
accurate picture of the potential outcomes of the reforms.

190 Data from the 2019 panel household survey (ONDH).

191 See Background Note on Institutions and Governance for Climate Action in Morocco.
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Adopting a climate-sensitive budget would be helpful in translating climate ambitions into budgeting and track-
related public expenditure. Morocco has transitioned to program budgeting--in which line ministries produce three-
year programs with objective performance indicators and costing in line with their sectoral priorities and strategies-
-since 2015. However, as indicated in Chapter 2, there is no tool in place to ensure that the climate ambitions,
as described in the NDC, are fully reflected in these programs. Climate Budget Tagging is a budgeting tool that
identifies, classifies, weights, and marks climate-relevant expenditures in a government’s budget system, enabling
the estimation, monitoring, and tracking of those expenditures. Morocco has launched the process for moving ahead
with a climate-sensitive budget, which would help decision makers identify gaps in terms of the funding needed to
achieve climate goals and opportunities, and potentially mobilize additional resources (for instance through the
issuance of sovereign green bonds). It already has some of the key technical prerequisites needed to introduce it,
including a Treasury single account; budget classification by functions of government; and an integrated financial
management information system. Moreover, Morocco already has some experience in cross-cutting budget analysis
on gender issues. It could also benefit from the experience and lessons learned from the 19 national and subnational
governments that have adopted budget tagging methodologies across the world.1%2

Morocco’s public procurement processes have yet to be adapted to the climate change challenge. At close to 20
percent of GDP, Morocco’s public procurement is significantly above the 12 percent global average.'®® The decree on
public procurement embeds a provision on sustainable/green public procurement,’®* but it still has to be turned into
actions, so that the State can exploit its sizeable purchasing power to foster climate change mitigation and adaptation
measures. Mainstreaming climate considerations into the procurement process, and reporting in relevant sectors
would offer strong leverage in bringing new solutions to the market.*%®

4.3. Ensuring Financial Stability

There is growing international awareness of the potential impacts of climate change on financial stability.
Climate-related risks can be broadly grouped into two categories: (i) physical risks, that is, financial risks stemming
from the gradual and abrupt impacts of climate change (primarily droughts and floods in the case of Morocco); and
(i) transition risks, that is the financial risks that can result from the transition to a low-carbon economy, for example
due to changes in climate policy, technology, or market sentiment. Based on the results of a vulnerability assessment
conducted jointly between the Central Bank of Morocco (BAM) and the World Bank, this section discusses the
exposure of the Moroccan financial sector to both physical and transition risks, and presents a quantification of the
impacts that the materialization of various scenarios could have on banks’ balance sheets.’® It should be noted that
this remains an exploratory exercise intended to provide an idea on orders of magnitude.*®’

The physical risks related to droughts and floods can have both direct and indirect impacts on bank balance sheets.
Beyond their direct impacts on crop producers and livestock farmers, droughts can also affect other economic
activities through supply chain linkages, most notably in the food processing industry. Floods can disrupt key
infrastructure, generating revenue losses for sectors such as transport, tourism, and agriculture. Such shocks directly
affect property and corporate assets, household wealth, profits, and incomes, and can thus reduce the ability of
borrowers to service their debt, hence increasing the stock of nonperforming loans (NPLs), which in the post-COVID
environment is already relatively large (around 8.5 percent of credit). In addition, weather-related hazards can have
indirect cascading effects on banks through their socioeconomic and macroeconomic impacts, which can lead to a
further tightening of financial conditions. For instance, a surge in government spending linked to a reconstruction
effort could result in a deterioration of sovereign risk, eventually leading to an increase in interest rates and to losses
on bank holdings of public debt.

192 These include Australia, Chile, Colombia, France, Indonesia, Ireland, Kenya, Nepal, and the Philippines.

193 See World Bank blog “How Large is Public Procurement?”.

194 As set forth in Art. 1 of Decree No. 2-12-349 (General Conditions for Works Contract) and Objective #5 of the National Strategy for Sustainable Development.

This could be achieved through including sustainable/green procurement priorities such as new requirements concerning, for example, construction materials; or life-cycle
costing in value-for-money assessments by including the cost of externalities such as CO2 in the design of the procurement process.

196 Refer to the Background Note "Benchmarking Financial Sector Policies for Climate Risk Management and Green Finance.”

197 To get a more precise assessment on climate risks for the financial sector, further methodological refinements and more granular data will be required
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The direct and indirect exposure of Moroccan banks to physical risks is estimated at around 35 percent of total
assets. Direct exposure reaches 8 percent of assets, and covers loans to the agriculture, agro-industrial and food

processing sectors. In addition, the tourism sector and household mortgages are indirectly exposed to physical risks,
reaching an additional 27 percent of assets.

The catastrophic scenarios simulated in this exercise would lead to an increase in NPLs and a decline in the capital
adequacy ratio (CAR). As shown in Figure 1, different drought scenarios could result in a system-wide increase in
NPLs, ranging between 2.1 ppts (3 years long historical drought) and 3.3 ppts (2050 time horizon, RCP 8.5), and in
a decline in the CAR that would range from 1.0 ppts to 1.6 ppts. In turn, the flood scenarios result in a system-wide
increase in NPLs ranging from 1.2 ppts to 1.7 ppts, and a decline in the CAR ranging from 0.4 to 0.6 ppts.

Figure 19: Physical Risk Stress-Testing
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Simulated Scenarios

SD1: 3-year long historical drought SF1: RCP 4.5 fluvial flood occurring in 2030
SD2: RCP 4.5 drought scenario occurring in 2030 SF2: RCP 8.5 fluvial flood occurring in 2030
SD3: RCP 4.5 scenario occurring in 2050 SF3: RCP 4.5 pluvial flood occurring in 2030
SD4: RCP 8.5 scenario occurring in 2030 SF4: RCP 8.5 pluvial flood occurring in 2030

SD5: RCP 8.5 scenario occurring in 2050

Note: this assessment incorporates a macro-modelling exercise to simulate the impact of the simulated catastrophic scenarios on the capital
stock and jobs. The underlying assumption is that the destruction of capital stock in the agricultural sector results in a proportional share of
agricultural loans turning non-performing, and that the job losses associated with each scenario result in a proportional share of consumer
and mortgage loans turning non-performing. Recognizing that the impact of floods tends to be concentrated geographically, the assessment
for SF1 to SF4 is conducted at the municipal level for each individual bank, and then aggregated for the entire system. The results presented
above are just a subset of the scenarios that were simulated in these exercise, which also included floods with a 2050 time horizon.

Transition risks can affect financial institutions primarily through losses in their credit and investment portfolios.
Especially if they are unanticipated by the market, changes in policy, technological disruptions, and consumer
preferences linked with the decarbonization effort could increase NPLs by reducing the profitability and debt-
servicing capacity of firms. The transition to a green economy can also affect banks’ investment portfolios through
a lower value of bank equity and the bond holdings of affected firms. Since investments are usually priced mark-
to-market, a reduction in the market price of the underlying asset would require banks to adjust the value on their
balance sheet and record a loss on the investment holding. These transition risks could be further amplified through
macroeconomic feedback loops; however, these are not captured in the vulnerability assessment presented below.
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Overall credit exposure to industries that are defined as highly or moderately transition-sensitive amounts to 11
and 13.3 percent of total loans respectively 1%. Exposures are highest in the manufacturing sector (9 percent of total
loans); electricity (5 percent of total loans); and agriculture (4 percent of total loans).

The introduction of a carbon tax could increase the share of corporate loans that are at increased credit risk. This
assessment assumes that higher carbon prices will directly reduce firms’ earning potential proportional to their
level of emissions. According to this static exercise, a carbon tax of $25/tC02 and $75/tCO2 would increase the
total share of firms at risk of debt distress by 1.1 ppts and 3.2 ppts respectively'®®. As a result, 1.9 percent of total
corporate loans (0.7 percent of banking sector assets) would be estimated to be at increased credit risk following the
introduction of a $25/tC0O2 carbon tax, a share that would reach 8.4 percent (3.1 percent of banking sector assets)
in the $75/tCO2 scenario®,

The assessment presented above suggests that the materialization of climate-related physical and transition risks
could have considerable-but manageable—impacts on the Moroccan banking system; and a solid regulatory and
supervisory framework could help mitigate those risks. The Central Bank of Morocco (BAM) has already identified
climate risk management as a key priority?°* and is working to fully integrate climate risks into its supervisory practice.
Indeed, a directive has already been issued on the management of climate and environmental financial risks; the
micro-prudential framework continues however to be constrained by the limited amount of data and information that
is available to monitor and track financial risk exposures. Moreover, Moroccan banks have emphasized that data
limitations present a key challenge for facilitating climate disclosure, and to reporting and assessing climate risk
internally.

The introduction of a carbon tax could increase the share of corporate loans that are at increased credit risk. This
assessment assumes that higher carbon prices will directly reduce firms’ earning potential proportional to their
level of emissions. According to this static exercise, a carbon tax of $25/tC0O2 and $75/tCO2 would increase the
total share of firms at risk of debt distress by 1.1 ppts and 3.2 ppts respectively'®®. As a result, 1.9 percent of total
corporate loans (0.7 percent of banking sector assets) would be estimated to be at increased credit risk following the
introduction of a $25/tC0O2 carbon tax, a share that would reach 8.4 percent (3.1 percent of banking sector assets)
in the $75/tCO2 scenario?®,

The assessment presented above suggests that the materialization of climate-related physical and transition risks
could have considerable-but manageable-impacts on the Moroccan banking system; and a solid regulatory and
supervisory framework could help mitigate those risks. The Central Bank of Morocco (BAM) has already identified
climate risk management as a key priority?°* and is working to fully integrate climate risks into its supervisory practice.
Indeed, a directive has already been issued on the management of climate and environmental financial risks; the
micro-prudential framework continues however to be constrained by the limited amount of data and information that
is available to monitor and track financial risk exposures. Moreover, Moroccan banks have emphasized that data
limitations present a key challenge for facilitating climate disclosure, and to reporting and assessing climate risk
internally.

198 Highly transition-sensitive sectors are defined as those that have an emission intensity above 300 tons of CO2 per US$ million produced, while moderately transition-

sensitive sectors are those with an emission intensity between 100 and 300 tons of CO2 per US$ million.

Firms that are debt-distressed are those that have an interest coverage ratio (earnings divided by interest expenditure) less than 1. Given the absence of firm-level data in

Morocco, the calculations presented here are computed at the sectoral level.

Estimates for the increase in credit risk are obtained by multiplying the increase in debt-at-risk at the sectoral level with each bank’s lending exposure to these sectors.

201 BAM joined the Network of Central Banks and Supervisors for Greening the Financial System (NGFS) in 2018 to share and build knowledge on climate risk integration in
supervision and central bank operations. An internal unit dedicated to climate risk and green finance was established in 2019. BAM’s 2020 annual report has included
as one of its key goals the integration of climate change adaptation and mitigation into its mission. During COP26 in November 2021, BAM also announced a series of
ambitious plans to address climate risks, including issuing guidelines to the banking sector regarding stress tests and reporting on climate risks, conducting climate risk
assessments, and capacity building.
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Table 13: Macro-Fiscal Simulations of Various Financing Options for RZN Investments

Plus introduction

Baseline (1) Subsidy reform (2) A ) )

Deviation from baseline

Real GDP 3.68 3.61 3.65 3.65 3.68 0.10 0.02 0.00 3.68 0.28 0.08 0.01

Low carbon and resilient Morocco Deviation from baseline

Per Capa Income and Consumption

Real GDP Per Capita (Constant USD)
Real Household Consumption Per Capita (Constant USD)

3,297 | 3,549 | 4,437 | 5,546 -0.75 0.00 0.12 0.13 -2.26 -0.14 0.37 0.52
1,997 | 2,006 | 2,507 | 3,134 -2.50 -1.11 | -0.75 -0.46 -7.26 -3.12 252 -1.98

] 29pEae RTE SiEIEs W leal ol 60.69 | 56.24 5624 5624 098 -051 | 035 | 021 @ -2.84 @ -1.38 -1.17| -0.88

gg‘\gtrﬁ gg’:‘f%”gr?;mgﬁo%f ((;Dg’f) — 1957 20.76 20.76 2076 = 0.08 000 -001 -001 | 024 001 -002 -0.03
(]

Total Investment (% of GDP) 26.65 2666 26.66 26.66 043 -0.39 014 008 -121 109 043 -0.30

Net Exports (% of GDP) 1647 -6.00 -6.00 -600 110 073 @ 042 023 | 312 205 141  1.03

Sectoral Shares in Real GDP

Agriculture (% of GDP) 1323 | 1096 | 1152 1211 | -0.16  -0.07 @ -0.07 | -0.04 | -0.46  -022 -023 -0.19

Industry (% of GDP) 26.64 | 17.72 | 1848 19.25  -0.18  -0.06 @ -0.06 @ -0.04 @ 054 016 -0.22| -0.19

Services (% of GDP) 50.92 | 71.32 | 70.00 6863 034 013 043 | 008 & 100 | 038 045 038

External balance

Current Account Balance (% of GDP) 555  6.00 | -6.00 -6.00 -0.24 | -0.20 0.14 0.10 -0.88 | -0.52 0.46 0.33

Fiscal Aggregates
) 25.72 | 24.00 | 24.00| 24.00 0.51 0.33 0.15 0.09 1.57 0.84 0.41 0.29
Fiscal revenues (% of GDP)

Fiscal expenditure (% of GDP) 31.97 | 29.45 | 26.64| 24.09 0.05 0.00 | -0.02 | -0.03 0.19 -0.02 | -0.07| -0.10
Budget deficit (% of GDP) -6.25 -5.45 -2.64 -0.09 0.46 0.33 0.17 0.12 1.37 0.86 0.48 0.39
Debt to GDP 78.20 | 87.79 | 7454 47.39 -0.78 | -254 | -3.04 | -2.99 -2.23 | -6.47 | -7.97| -8.30

Notes: (*) Average annual growth since preceding period (2020 for first column)

Scenario 1: Full deployment of the ambitious decarbonization strategy (all investments by the private sector, except for transmission and distribution CAPEX and OPEX) and of the
National Water Plan (investments fully shouldered by public sector). Public debt financed risk
reduction adaptation investments amounting to 15 percent of Annual Average Losses (AAL)

Scenario 2: Elimination of the butane gas subsidy without compensatory transfers to households

Scenario 3: Elimination of the butane gas subsidy and introduction of a carbon tax (US$20 per ton of CO2) without compensatory transfer
to households

Scenario 4: No environmental reform, tax reform generating revenues equivalent to scenario 4.

Scenario 5: 10 percent of the National Water Plan deployed through the private sector, with an increase in water tariffs sufficient to cover
those investments ~ CAPEX plus 15 percent.

Scenario 6: 20 percent increase in the value-added price of water.

Scenario 7: butane gas subsidy reform (scenario 2) with proceeds channeled towards low-income households through a cash transfer.

Scenario 8: butane gas subsidy reform and introduction of a carbon tax (scenario 3), with all proceeds from the subsidy reform and 20 percent
of revenues collected from the carbon tax channeled towards low-income households through a cash transfer.

Scenario 9: 20 percent increase in the value-added price of water (scenario 6), with 20 percent of revenues collected channeled towards
low-income households through a cash transfer.
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Equivanet tax reform (4) Private sector participation (5) Water valuation -(6)
Deviation from baseline Deviation from baseline Deviation from baseline

Real GDP 3.68 0.09 0.02 0.00 3.68 0.06 0.07 | -0.01 3.68 0.05 0.07 0.00

Per Capa Income and Consumption

Real GDP Per Capita (Constant USD)
Real Household Consumption Per Capita (Constant USD)

-0.53 0.13 0.32 0.36 -0.12 0.33 0.98 0.99 -0.19 0.15 0.85 0.91
-1.45 -0.25 -0.04 0.07 -0.30 | -1.38 -2.20 | -2.77 -0.37 -1.86 297 | -3.57

2L MTIUET IS 2 051 047 045 040 -010 079 -128 -132 -0.10 -0.93 -154 -1.58

gg‘@fl ggﬂf%’grﬁ’ém gfi’o%f ((;Dgf) &) 006 001 002 -002 002 -0.16 -003 000 -002 015 -0.02 0.0
(]

Total Investment (% of GDP) 020 | 043 -0.06 004 054 157 | 109 051 = 055 163 114 | 054

Net Exports (% of GDP) 006 012 010 041 000 031 039 094 005 -0.15 0.65  1.20

Sectoral Shares in Real GDP

Agriculture (% of GDP) 009 | 003 003 002 002 ©018| 030 032 003 021 036 -0.38

Industry (% of GDP) 0411 | 003 004 003 003 019 | -037 042 003 | 023 -0.45| -0.50

Services (% of GDP) 020 | 006 | 007 | 005 | 005 036 068 075 006 044 081 0.89

External balance

Current Account Balance (% of GDP) -0.28 | -0.32 0.05 0.09 0.00 -0.59 | 0.45 0.93 0.05 -0.46 0.66 1.11

Fiscal Aggregates
. 1.65 0.95 0.58 0.41 0.24 0.02 -0.25 -0.31 0.02 -0.16 -0.35 -0.37
Fiscal revenues (% of GDP)

Fiscal expenditure (% of GDP) 031 | 013 | 001  -0.05 | -035 -034 -022 | -015 -040 037 | -021 -0.14
Budget deficit (% of GDP) 133 | 082 057 | 045 058 036 -0.04 -016 042 022 -013 -0.23
Debt to GDP 130 | 639 | 931 | 973 | 047 338 356 -158 037 236 -177 020

Notes: (*) Average annual growth since preceding period (2020 for first column)
Scenario 1: Full deployment of the ambitious decarbonization strategy (all investments by the private sector, except for transmission and distribution CAPEX and OPEX) and of the
National Water Plan (investments fully shouldered by public sector). Public debt financed risk

reduction adaptation investments amounting to 15 percent of Annual Average Losses (AAL)

Scenario 2: Elimination of the butane gas subsidy without compensatory transfers to households

Scenario 3: Elimination of the butane gas subsidy and introduction of a carbon tax (US$20 per ton of CO2) without compensatory transfer
to households

Scenario 4: No environmental reform, tax reform generating revenues equivalent to scenario 4.

Scenario 5: 10 percent of the National Water Plan deployed through the private sector, with an increase in water tariffs sufficient to cover
those investments = CAPEX plus 15 percent.

Scenario 6: 20 percent increase in the value-added price of water.

Scenario 7: butane gas subsidy reform (scenario 2) with proceeds channeled towards low-income households through a cash transfer.

Scenario 8: butane gas subsidy reform and introduction of a carbon tax (scenario 3), with all proceeds from the subsidy reform and 20 percent
of revenues collected from the carbon tax channeled towards low-income households through a cash transfer.

Scenario 9: 20 percent increase in the value-added price of water (scenario 6), with 20 percent of revenues collected channeled towards
low-income households through a cash transfer.
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Env. Tax reform Water val. Reform
household transfer (8) household transfer (9)
Deviation from baseline Deviation from baseline

Butane gaz reform/household
transfer (7) Deviation from baseline

Average growth (*)

Real GDP 368 | 0.08  0.02 0.00 3.68 | 0.27 0.10 -0.01 3.68 @ 0.04 | 0.07 0.00

Per Capa Income and Consumption

Real GDP Per Capita (Constant USD)
Real Household Consumption Per Capita (Constant USD)

-0.72 -0.11 0.09 0.08 251 | 051 0.39 0.40 -0.13 0.16 0.82 0.89
-1.21 | -0.20 | -0.25 -0.17 474 | 127 | -1.13 -0.63 0.00 -1.59 | -2.93 -3.61

Azl Bppenilie Slales I Rl EE 027 | 004 014 009 | 127 036 -061 036 @ 007 | 081 152 158

Private Consumption (% of GDP) y g y y y y y y 4 4 4
Government Consumption (% of GDP) 0.27 0.20 0.04 0.02 0.79 0.58 0.13 0.09 0.03 0.17 0.02 0.00

Total Investment (% of GDP) -0.44 | -044 | -048 | -011 & -119 | -128 | -052 = -0.33 | 052 159 | 1.14 0.54
Net Exports (% of GDP) 0.73 0.51 0.30 0.19 2.44 1.75 1.09 0.69 -0.07 | -0.21 0.64 1.22
Sectoral Shares in Real GDP

Agriculture (% of GDP) -0.16 | -0.08 | -0.08 -0.05 -0.50 | -0.25 | -0.25 -0.17 -0.03 | -0.21 | -0.37 -0.39
Industry (% of GDP) -0.19 -0.07 -0.08 -0.05 -0.59 -0.20 -0.25 -0.17 -0.03 -0.23 -0.45 -0.50
Services (% of GDP) 0.35 0.15 0.15 0.10 1.09 0.45 0.50 0.34 0.06 0.44 0.81 0.89
External balance

Current Account Balance (% of GDP) -0.63 | -0.54 -0.12 -0.08 -1.90 @ -1.34  -0.09 -0.13 -0.09 @ -0.59 0.61 1.09

Fiscal Aggregates
. 0.56 0.39 0.19 0.11 1.83 1.08 0.49 0.30 -0.02 -0.17 -0.35 -0.36
Fiscal revenues (% of GDP)

Fiscal expenditure (% of GDP) 062 | 042 | 025 | 0.14 162 | 096 | 058 | 036 | -025 | 027 | -017 | -0.12
Budget deficit (% of GDP) 006 | 002 | -006 | -003 | 021 013 | -010 | -006 | 023 | 010  -0.18 | -0.24
Debt to GDP 059 | 039 145 | 102 @ -1.58 044 | 131 | 130 | -027 -1.43 | -037 @ 1.37

Notes: (*) Average annual growth since preceding period (2020 for first column)
Scenario 1: Full deployment of the ambitious decarbonization strategy (all investments by the private sector, except for transmission and distribution CAPEX and OPEX) and of the
National Water Plan (investments fully shouldered by public sector). Public debt financed risk

reduction adaptation investments amounting to 15 percent of Annual Average Losses (AAL)

Scenario 2: Elimination of the butane gas subsidy without compensatory transfers to households

Scenario 3: Elimination of the butane gas subsidy and introduction of a carbon tax (US$20 per ton of CO2) without compensatory transfer
to households

Scenario 4: No environmental reform, tax reform generating revenues equivalent to scenario 4.

Scenario 5: 10 percent of the National Water Plan deployed through the private sector, with an increase in water tariffs sufficient to cover
those investments ~ CAPEX plus 15 percent.

Scenario 6: 20 percent increase in the value-added price of water.

Scenario 7: butane gas subsidy reform (scenario 2) with proceeds channeled towards low-income households through a cash transfer.

Scenario 8: butane gas subsidy reform and introduction of a carbon tax (scenario 3), with all proceeds from the subsidy reform and 20 percent
of revenues collected from the carbon tax channeled towards low-income households through a cash transfer.

Scenario 9: 20 percent increase in the value-added price of water (scenario 6), with 20 percent of revenues collected channeled towards
low-income households through a cash transfer.
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Chapter 5: Principles for Pursuing a Resilient and
Low-Carbon Pathway

This Country Climate and Development Report (CCDR) explores how Morocco can align its development objectives
with climate action and embark on a resilient and low-carbon (RLC) pathway, with the objective of reaching carbon
neutrality toward the 2050s. For such a transition to materialize, the country would need to carry out a series of
investments and ambitious policy reforms, as described in Chapters 3 and 4. This final chapter presents principles
that are intended to inform and support the Moroccan authorities in their policy-making processes to synergistically
pursue climate and development objectives. These principles have emerged from exchanges carried out with a wide
range of stakeholders during the preparation of the CCDR.

Principle #1: Adopt a “Whole-of-Government” Approach

Both climate action and development policies are multisectoral in nature and thus require a “whole-of-government”
approach. This CCDR has touched upon a wide array of interlinked sectoral policies, including for energy and water,
agriculture, disaster risk management (DRM) and disaster risk financing (DRF), and macroeconomic policy. The
actions that are needed for Morocco to engage in the RLC pathway do not only involve central ministries: they
will also require concerted action by subnational governments, state-owned enterprises (SOEs), regulators, and
the central bank. The level of complexity this challenge represents cannot be tackled through sectoral lenses
and under current institutional boundaries. It requires a whole-of-government approach that ensures that climate
change is recognized as an intrinsic constituent of the development model, both at the macro and sectoral levels,
with enhanced articulation between the different levels of jurisdictions. A case in point are the actions needed to
simultaneously address the challenge of water scarcity and the decarbonization of the economy, as emphasized in
this CCDR. Managing the water-energy nexus will prove crucial in putting the country on a sustainable and inclusive
development pathway: and the current institutional set-up may not yet be well suited for this. In this context, Morocco
needs to strengthen its coordination mechanisms both horizontally and vertically.

Multisectoral coordination could be strengthened. As emphasized in the New Development Model (NDM), Morocco
needs to put into place mechanisms to break the silos between sectoral and cross-cutting ministries, and facilitate
the coordination of planning and policies across multiple sectors. The following measures could contribute to this
objective on the climate front: (i) adoption of a single climate policy that is coherent with existing relevant strategies
and nationally determined contribution (NDC) commitments, to which line ministries would align their future sector
strategies and pluriannual programs (PdPs); (ii) ensuring a review of the strategies and PdPs of key ministries relevant
to the implementation of the climate policy, perhaps by the newly created Ministry of Investment, Convergence,
and Evaluation of Public Policies; (iii) fostering inter-ministerial collaboration on cross-cutting challenges (energy,
transport, and education for electric transport; water, agriculture, and energy for decarbonized rural productivity),
and possibly using leadership and behavioral change management tools to foster collaboration, at both the planning
and implementation phases.

Local governments (LGs) — both regional and municipal governments — should be empowered to deliver on
climate action. LGs have a de jure mandate on key sectors that are highly relevant to climate change mitigation and
adaptation.?®? The “Régionalisation Avancée” reform provides an opportunity to promote climate actions by LGs and
strengthen the vertical coordination between the different jurisdictional levels (central, regional, and municipal) in
terms of planning and investment.?°2 However, LGs often lack sufficient financial and human resources to fully take
on climate action. Ensuring sufficient and predictable transfers to LGs could reinforce climate action at the local
level. Rolling out a comprehensive capacity-building program has been identified as a priority by the LGs.2%®

201 Regional government competencies cover intermunicipal transport, natural resource management, and the environment, all relevant to climate change. Municipal
governments are responsible for waste and sanitation, urban transport, and the distribution of water and electricity, all of which are directly relevant to climate change.

202 As mentioned by the NDM report, territories represent a spatially coherent platform for climate action to promote intersectoral coordination; better integrate risk
considerations into land-use and urban planning processes; and promote data and knowledge sharing.

203 Conference on « Les Régions du Maroc: Acteurs-Clés du Développement Résilient et Bas-Carbone des Territoires » organized on May 12, 2022 in Ben Guérir.
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The public finance management (PFM) system can bring climate action to scale. Through a climate-sensitive budget,
green procurement, and environmental fiscality, the PFM system has the potential to systematically mainstream
climate consideration into all public actions, and to ensure full alignment of public action with the NDC.

Principle #2: Protect the Most Vulnerable

Poor households tend to be systematically more vulnerable to climate events, but also to climate policies. As shown
in Chapter 3, poor households are disproportionately exposed to climate shocks, including droughts and floods, but
also to climate stressors such as water scarcity and sea-level rise. They are also the ones that face the greatest
challenges in recovering from shocks. Given their relatively low endowment in human capital, these groups may
also be the ones that would struggle the most to adjust to climate interventions such as carbon pricing, restriction
in water access, and the like.

As Morocco embarks on an overhaul of its social protection system, it has an opportunity to embed climate-
responsive features that would allow swift response to people affected by climate-related events and to offset losses
in income or assets that could threaten their livelihoods and their wider economic activity. Morocco could identify
those groups that are most exposed/vulnerable to different climate events in order to inform the targeting of social
protection programs. In addition, it could expand its already sophisticated DRF mechanism for flood protection by
including schemes for addressing droughts. This could involve accelerating the penetration of agricultural insurance
for small farmers, notably through innovative digital solutions.2°* This could be complemented by a solidarity fund
for the uninsured.

The transition to an RLC economy should be inclusive and supported by accompanying measures designed to
help those who may lose in the process. This transition may be particularly harmful to vulnerable households and
firms that don’t have the adaptative capacities to quickly adjust to the changes. Climate interventions on both the
adaptation and mitigation fronts need to be carefully crafted to ensure that they properly take into account the
specific vulnerabilities of certain groups; that they avoid exacerbating social disparities; and that they contribute to
an inclusive transition. For instance, small farmers in rainfed agriculture, who have limited coping options, will be
the most exposed to the impacts of water scarcity: training them to adopt climate-resilient practices (including no-
tillage) or to transition to new labor opportunities would reduce their vulnerability. On the mitigation side, there will
be a need to prepare workers for the green jobs of the future through skilling, upskilling, and reskilling, by putting
into place incentives in the educational and vocational systems to reorient programs toward the shift in skills needs.

Climate migration should be embedded in public policies. Climate change will likely trigger domestic migration (up
to 1.9 million migrants estimated by 2050). Climate in-migration hotspots will coincide with major coastal urban
centers (including Agadir, Rabat, and Tangier) which will also be facing the challenge of sea-level rise. Expanding
coastal cities will need to consider climate-resilient and inclusive urban planning, while accounting for scenarios
that place urban infrastructure and key economic activities under increasing strain, with more people at risk. While
adaptive measures can help to limit the number of climate migrants from rural areas, Morocco will also need to
continue to pursue economic diversification and transformation.

Principle #3: Strengthen the System of Climate Information and Analysis

To best inform its decisions on climate actions, Morocco should develop a robust information system. A robust
information system is the foundation for effective climate action when it comes to preparedness as well as responses
to shocks and long-term stressors. Generating, compiling, sharing, and analyzing reliable information on climate
indicators represents a public good that informs effective decision-making processes, both public and private, and
therefore fosters climate action by reducing the level of uncertainty.

Reliable climate information is key to properly preparing and responding to climate change. Preparedness and
timely response to climate shocks and stressors depends heavily on the availability and quality of information related

204 Notably the index-based agricultural insurance systems using new digital technologies (earth observation, Big Data, etc.).
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to risks and exposure. Having a data system that can be shared across stakeholders can support a more holistic
and coordinated approach to risk management and response to disasters. It can also help further understanding of
the many facets of various risks and their potential interlinkages. For example, climate risks have the potential to
occur in parallel, or in combination with other external shocks (economic recession, pandemics) which can have a
compound effect, exacerbating the socioeconomic and financial impacts in nonlinear ways, and disproportionately
affecting the poor and the most vulnerable.

Reliable climate information can unlock investments in adaptation. One of the key barriers to investment in
adaptation relates to the lack of availability of robust information on climate trends at the local level, and the
associated level of uncertainty. Generating and sharing information and knowledge on climate risks could help
private operators take informed risks and thus unleash a financing flow to the adaptation agenda that represents a
global public good that could lower risk.

It is important for Morocco to build up a national water accounting system, in a participatory manner. Given the
centrality of water resources to the Kingdom’s economic and social development, Morocco could develop a robust and
reliable data system to monitor the availability of water resources (surface, groundwater, and non-conventional) as
well as water uses of different sectors. This would help decision-making in the field of water resources management,
particularly with regard to the allocation system but also of investment planning.

Climate policies can have complex long-term impacts that need to be analyzed ex ante in order to inform
decision-making processes. Governments across the world are increasingly relying on sectoral, macroeconomic,
microeconomic, and financial models to anticipate the impacts of climate policies. Various modeling approaches
have already been developed in coordination with the authorities in the context of this CCDR, but this remains a
preliminary effort; more work is needed to reinforce the analytical architecture currently in place and to inform the
decision-making processes to adequately address the climate challenge.

Principle #4: Unleash Innovation

Transitioning toward an RLC pathway will require embracing innovative solutions and technologies. Innovation and
clean technologies are core to addressing the challenges of climate change; and they can also spur productivity
and competitiveness gains. The private sector is particularly well-placed to deliver on this agenda but in order for
them to do it, Morocco will need to put into place a conducive policy and regulatory framework for clean technology
development and dissemination. On the mitigation front, Morocco has demonstrated its capacity to adopt innovative
solutions in the renewable energy fields; however, regulatory barriers have constrained their full deployment. On the
adaptation side, the recurring droughts and water scarcity challenges call for a transformation of the agricultural
sector (most notably its rainfed segment): public and private partnerships could be established to foster agricultural
R&D and innovation systems to promote the development of climate-smart technologies and practices. The public
and private sectors could also join forces to disseminate such innovations to farmers through extension services in
order to sustain productivity growth in the face of climate change.

Principle #5: Stakeholder Engagement

Climate action needs the engagement of all stakeholders. All actors of the society (public entities, the private
sector, and civil society) are expected to contribute to climate action. Creating space for exchanges and coordination
between these entities can foster dialogue that will help to accelerate the deployment of climate action at both the
national and local levels.2%® Partnerships between the public sector, private operators, and academia have already
shown results in innovation in Morocco.2%¢ Engaging with all stakeholders and making information on climate change
widely available through targeted communication campaigns will prove essential to triggering the behavioral changes
that will support the transition to an RLC path.

205 For instance, 4C Maroc is a platform for dialogue and capacity building on climate change, bringing together public administration, the private sector, civil society, and
academia.

206 The Euromed University of Fez, the Fez-Meknes Region, the CGEM Fez-Taza, the Alten Maroc Company, the Digital Development Agency, and the Ministry of Industry and
Trade have launched the Fez Smart Factory Project, which aims to develop an innovation ecosystem for Industry 4.0.
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Conclusions

This CCDR shows that Morocco can pursue a path that could contribute to achieving climate and development
objectives in a synergistic manner. Climate change is already impacting Morocco, and in the absence of reforms
the economic and social costs associated with climate-related events are likely to increase over time. Nevertheless,
this CCDR overall shows that climate action can have a positive impact on GDP and can contribute to accelerating
progress toward Morocco’s development goals. Embarking on a resilient and low-carbon (RLC) path could help
Morocco achieve its climate goals while also addressing the structural bottlenecks and boosting its economy and
the well-being of its population. Doing so will require massive investments, but also sectoral and structural reforms
in line with those put forward in the New Development Model (NDM) report. The government will need to set clear
strategies and put into place an enabling environment so that the private sector can fully participate in the RLC
transition. It will also be important to ensure an equitable and just transition by putting into place compensatory
measures for those households and firms that may be adversely impacted.

Beyond the domestic benefits, a resilient and low-carbon path could contribute to positioning Morocco as a global
climate champion. The RLC pathway, as described in this CCDR, could indeed have positive spillovers to Morocco’s
trading partners. On the decarbonization side, Morocco could become a regional exporter of clean energy; it is also
well positioned to respond to the global demand for low carbon products such as fertilizers, and other environmental
goods, for example electric vehicles. Innovation in water management, and disaster risk solutions are also seen as
good practices with great potential for replication, both regionally and globally.
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Annex

Table 14: Streamlining Climate Change in Morocco’s New Development Model (NDM)

Axis 1: Towards a productive

and diversified economy

Foster entrepreneurship
Direct economic actors
towards productive activities

Realize a competitiveness
shock

Establish a macroeconomic
framework to the service of
growth

Foster the emergence of social
economy

Climate-related risks

Fiscal burden and debt: The rising frequency and severity of
weather-related disasters could place additional pressures
on public finances, both through the revenue and the
expenditure side, and erode fiscal space, thus affecting the
future evolution of the already high levels of public debt
inherited from the COVID-19 crisis. The resulting need to
finance larger deficits could intensify crowding out effects.

Macro-volatility: Erratic rainfalls have become a major
source of macroeconomic volatility and despite massive
investment, GDP remains highly correlated to ag
performance, being largely correlated to rainfall patterns.

Physical risks: Coastal erosion and floods put critical
infrastructure at risk and will challenge critical sectors such
as industry and tourism.

Transition risks: The materialization of transition and
adaptation risks could deteriorate the quality of banks”
assets, which already have inherited a high rate of non-
performing loans from the COVID-19 crisis.

Energy costs: The NDM expects green energy to lower
production costs and bring about competitiveness gains.
This is possible (see chapter 3) but depends on the
evolution of investment costs of low carbon technologies,
including for power generation.
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Climate-related opportunities

Competitiveness: Helped by a good quality infrastructure, the decarbonization of the economy
could fuel Morocco “s integration into global value chains and support the emergence of
regional and international hubs.

Balance of payment: Decarbonization could reduce Morocco s exposure to international
shocks (through international energy prices). It will also reduce commodity imports and
could potentially turn Morocco into an energy exporter.

Private Investments: Morocco could position itself as a green champion, which could help
attract FDI A relatively large stock of internal savings and the introduction of de-risking tools
(such as the Mohammed VI fund) could help channel domestic investment toward green
activities.

Climate-friendly entrepreneurship: Promoting and incentivizing entrepreneurship and small
business ventures in key areas of climate-friendly/neutral industries could spur economic
growth and innovation.

Water tariffs: A water tariff reform, as preconized by the NDM, could rationalize the usage
of scarce water resources, while alleviating pressures on public finances (for operation &
maintenance of, and potentially investments in water infrastructure).
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NDM Periorities

Axis 1: Towards a productive

Axis 2: Towards a reinforced

and diversified economy

human capital

Foster entrepreneurship

Direct economic actors towards
productive activities

Realize a competitiveness shock

Establish a macroeconomic
framework to the service of growth

Foster the emergence of social
economy

An education of good quality for all

Performance-based superior
education, vocational training, and
research systems

Good quality health systems

Climate-related risks

Fiscal burden and debt: The rising frequency and severity of weather-
related disasters could place additional pressures on public finances,
both through the revenue and the expenditure side, and erode fiscal
space, thus affecting the future evolution of the already high levels of
public debt inherited from the COVID-19 crisis. The resulting need to
finance larger deficits could intensify crowding out effects.

Macro-volatility: Erratic rainfalls have become a major source of
macroeconomic volatility and despite massive investment, GDP
remains highly correlated to ag performance, being largely correlated
to rainfall patterns.

Physical risks: Coastal erosion and floods put critical infrastructure at
risk and will challenge critical sectors such as industry and tourism.

Transition risks: The materialization of transition and adaptation risks
could deteriorate the quality of banks ™ assets, which already have
inherited a high rate of non-performing loans from the COVID-19
crisis.

Energy costs: The NDM expects green energy to lower production
costs and bring about competitiveness gains. This is possible (see
chapter 3) but depends on the evolution of investment costs of low
carbon technologies, including for power generation.

Food security: Agriculture production is heavily correlated to rainfalls
and food security can be challenged during dry years

Health: Climate change could intensify existing health threats and
create new ones, including infectious diseases and water-borne
ilinesses (such as dengue fever, malaria, or schistosomiasis). Climate
related natural disasters could cause more injuries and premature
deaths. Health systems and infrastructure are vulnerable to extreme
climate events.

Education: Climate events can cause potential damage to school
infrastructure and/or roads to schools thereby affecting access to
education. Some pupils may have difficulty returning to their studies.

Productivity: the increasing number of “hot days” could adversely
impact the labor productivity (in addition to the associated health
issues they could pose), thus affecting long-term economic growth.
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Climate-related opportunities

Competitiveness: Helped by a good quality infrastructure, the
decarbonization of the economy could fuel Morocco’s integration
into global value chains and support the emergence of regional and
international hubs.

Balance of payment: Decarbonization could reduce Morocco s exposure
to international shocks (through international energy prices). It will also
reduce commodity imports and could potentially turn Morocco into an
energy exporter.

Private Investments: Morocco could position itself as a green champion,
which could help attract FDI A relatively large stock of internal savings and
the introduction of de-risking tools (such as the Mohammed VI fund) could
help channel domestic investment toward green activities.

Climate-friendly  entrepreneurship:  Promoting and incentivizing
entrepreneurship and small business ventures in key areas of climate-
friendly/neutral industries could spur economic growth and innovation.

Water tariffs: A water tariff reform, as preconized by the NDM, could
rationalize the usage of scarce water resources, while alleviating pressures
on public finances (for operation & maintenance of, and potentially
investments in water infrastructure).

Education: Building and changing school curriculum at relevant levels
helps with the opportunity to educate school kids and broader community
on climate change which can lead to adaptation to climate change and a
resilient/well-prepared community.

Skills: The reform of the various levels of the education system could help
the youth gain the skills that are required to work for the sectors that could
be boosted by the decarbonization effort.

Innovation: The reform of the scientific research system, envisioned by the
NDM, could be prioritized towards climate innovation, both on mitigation
and adaptation fronts. Notably the reinforcement of agricultural R&D
proposed by the NDM could facilitate the adoption of adaptive practices.

Reform of the Social Protection system: Morocco has engaged in the
universalization of the national health insurance scheme, which could
provide a better coverage for climate-induced health risks.



“ NDM Priorities Climate-related risks Climate-related opportunities

Axis 3: Towards inclusion and

Axis 4: Towards sustainable

opportunities for all

and resilient territories

Foster gender equality

Youth inclusion

Mobilize cultural diversity as a lever
for openness, dialogue, and cohesion

Ensure a minimum social protection
floor

Foster the emergence of a prosperous
and dynamic Morocco of regions
Innovative reorganization of
subnational governance

Foster an integrated land use
planning to improve habitat and
connectivity

Preserve natural resources and
reinforce climate change resilience

Preserve water resources

Distributional impacts: droughts floods tend to disproportionally
impact the most vulnerable (households and firms) as they lack
safeguard mechanisms (incl. insurance) and they may also face the
most challenges to recover once shock is over. Women, youth, elderly
and disable people groups are particularly exposed.

Climate Migration: climate change can undermine the livelihoods in
some rural and urban areas, fueling internal migration and exacerbating
issues of social exclusion.

Spatial inequalities: Asymmetric trends in water scarcity could
exacerbate spatial inequities in Morocco, as well as the urban-rural
divide.

Sea-Level Rise: Coastal economies, hosting more than 65 percent of
the population and 90 percent of industry, are threatened by sea-level.
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Green Jobs: The development of new green sectors of the economy could
generate new formal jobs, facilitating the inclusion of women and the youth
in the labor market.

Advanced Regionalization: The deepening of the decentralization and de-
concentration process (régionalisation avancée) could strengthen local
capabilities to preserve natural resources and combat the effects of climate
change.

Local governments: Local Governments are better placed to decide on
(i) water resource management, (ii) territorial (and urban) planning, (iii)
prioritization of investments to reduce climate-induced risks, (iv) urban
transport and housing policies, as well as (v) service delivery for climate
migrants
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