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Executive summary
●

●

●

●

●

●

The literature on migration and climate change expanded significantly at the beginning of the
twenty-first century as concerns grew that a warming planet, without effective climate
mitigation, would trigger an accelerating crisis hitting the poorest and most vulnerable
hardest. The logic followed that this would lead to greater forced migration, including in
highly climate-vulnerable parts of the world such as Sahelian and North Africa.
This report addresses key questions, including: does increasing climate stress provide a
trigger for the movement of people within and from North African countries, and if so, how
and why? The first country selected for this study is Morocco, given both the significance of
migration in the country’s development and its role in shaping its current migration policies
and natural resources management surrounding water, in particular.
“Difficult Terrain” provides no simple answers, but rather explores the complex intersections
between migration, social and economic trends, water management, and agricultural policy
in Morocco, including how these intersections can both accelerate and multiply migration
effects. The report provides a platform for two accompanying case studies carried out in
specific basin areas within Morocco (Reports CMI-2 and 3).
The uncertainty surrounding climate processes and the complex nature of migration mean
that ascribing migration decision-making to climate impacts – real or perceived – is a risky
undertaking. Simple cause-and-effect does not exist, not least because of the historic context
of migration that dates back to the postcolonial period, if not earlier. In other words, people
move due to changes in their environment and socioeconomic circumstances, as well as
institutional settings, within which climate effects, both direct and indirect, may act as
important multipliers and accelerators.
The broader literature on climate impacts in North Africa predicts changing rainfall duration
and intensity and extreme temperatures in coming decades. The droughts of the early 1980s
were believed to have been the source of a rural crisis that catalysed significant movement
of people. However, this phenomenon needs to be understood in the context of major
contemporary structural changes in the Moroccan economy at the time.
Since the 1980s, frequent droughts have added to already existing social and economic
changes under way across Morocco’s economy and society. The shift to a more liberal
economic policy environment meant a strengthening of private investment under structural
adjustment introduced in 1983. In the countryside, public investment fell and support for
small farmers was withdrawn. In terms of demographic change, this was also a period of
declining fertility and the beginning of a shift in balance between urban and rural areas.
Together, these developments increased the vulnerability of the smallest farmers, forcing
many to seek migration as a key economic survival strategy.

Policy recommendations
●

●

A key point emerging from this review is that careful management of agricultural transitions
under the Plan Maroc Vert (Green Morocco Plan) and other policies should involve
identification of ways of combining subsector policies in more inclusive rural development
planning. For example, when managing transitions to new forms of agricultural
development, greater care should be taken to manage demand for groundwater abstraction
as a means to buffer against drought and exploit opportunities that otherwise would not
exist for export-oriented production in water-scarce areas, including the Souss Massa basin.
Future policy on water management and migration needs to take account of these nexus
relationships between rural development, climate trends and water resources management,
and build them into decision-making. This should involve the important watershed
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●

●

●

●

●

management agencies within and between respective countries engaging in dialogue with
policy communities working on migration issues and rural development processes.
To assist evaluation of options, in this report we use an analytical framework that helps
situate migration within wider contexts in which factors precipitating migration trends are
complex, multi-causal and often historically rooted. Adapting and using this framework in
future policy design can help in supporting policy coherence across sectors, from education
and skills training to agricultural development, water resources management and climate
resilience.
One key finding from the analysis is that there is a clear need to distinguish between
migration types and avoid catch-all concepts, such as carefully differentiating between
short-term seasonal and long-term international migration. A migration typology framework
can support better differentiation of processes and help in examining the migration
determinants of different migrant populations, e.g. in terms of circular mobility, migrants
living between the host country and their country of origin, return migrants (permanent or
periodic), and stress-induced versus more voluntary migration.
The framework we developed was used for case study analysis in two basin areas in Morocco
– Souss Massa and Oum Er Rbia (see separate reports). These case studies further contribute
to understanding the complex water-climate-migration nexus in the region and can help
policymakers and future development planners in making more informed policy choices and
investment decisions.
Migration and climate impacts are part of a broader picture of social and economic
transformations in countries such as Morocco across the Maghreb. Rather than
over-emphasizing climate as a causal factor in migration decision-making, policymakers and
planners – and those investing in support to countries such as Morocco – must examine the
complexity of factors in which climate change effects are embedded in many parts of the
country. In understanding these linkages and structural trends, far more insight can be
gained into policy options across agriculture, rural development and other social and
productive sectors, leading to better development outcomes for all across the
water-climate-migration nexus.
Finally, these are, by their nature, regional challenges that are not specific to Morocco or any
other single country. Building a network of policy actors on migration, climate change and
rural development in the Maghreb would be an important step in strengthening policy
support and enabling future decision-making that has a more immediate impact and can
achieve more sustainable, long-term results.
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1

Introduction: the challenge of context

The observation that climate-induced migration is increasing has been a feature of international
development for the past 20 years. The International Organization for Migration (IOM) defines the
term “climate migration” as "the movement, within a State or across an international border, of a
person or groups of persons, who are obliged to leave their habitual place of residence, or choose to
do, either temporarily or permanently, predominantly for reasons of sudden or progressive change in
the environment due to climate change" (IOM, 2019, p. 1). The notion that climate-induced
migration and displacement can frequently lead to conflict has also been present in environmental
scarcity debates, including in the writings of Thomas Homer-Dixon (1999) and others. This has set the
scene for somewhat deterministic thinking on the fragility of human-environmental systems and the
likelihood of future conflict, harking back to environmental security debates of the post-cold war
1990s.
North African countries, including Morocco, and their southern neighbours in the Sahel, are
frequently cited as being at particular risk of climate impacts. Studies on Morocco have highlighted
the significant changes to which the regional climate regime is exposed. Based on an analysis of past
cycles, they show how over the past 45 years, regions that were classified as wet and subhumid are
regressing to semi-arid and arid. Projections by the National Meteorological Directorate of Morocco,
for example, predict an increase of 2-6°C in average summer temperatures and an average decrease
of 20 per cent in precipitation by the end of the century (Mokssit, 2012; François, Gauché and Génin,
2016).
Examining the scientific basis for establishing how climate change has contributed to migration in
Morocco is of critical importance. Scenarios based on quantitative, available meteorological, and
demographic data are sometimes reductive and do not allow for the complexity of human and social
realities both in terms of historical depth and the great diversity of environmental contexts. This
prevents studies on climate change frequently going beyond the physical dimensions of climate.
Schilling et al. (2012) acknowledge the existence of significant uncertainties framing studies of
climate variations in North Africa and which are based on statistical models, even though the data
are partial in these countries. Limits to our knowledge on the mechanisms of these key climate
relationships are recognized by scientists as well as international bodies such as the World Bank or
IOM (Wodon et al., 2014; Tangermann and Chazalnoel, 2016).
Departures to cities from a countryside already affected by water scarcity and environmental
degradation are a felt reality in Morocco. But what is key to distinguish is how much the
fundamental causes are linked to human-induced rather than natural phenomena. The effects of
natural factors such as a decrease in rainfall may become more widespread and more determining in
contexts where there are significant social inequalities and the absence of social safety nets, for
example. This is particularly so when the role of the State has changed and, for example, when local
community institutions are no longer functioning how they have been for preceding decades.
This raises a key question about resilience between communities exposed to the same climatic
constraints but using different resource management approaches. A definition of the concept of
resilience used by Adger et al. (2002) is useful in this context: "We define resilience as the ability of
communities to absorb external change and stresses while maintaining the sustainability of their
livelihoods. We recognize that degradation of the natural resource base will undermine social
resilience.”
Demographic change in many North African countries is supposed to increase pressure on natural
resources, and consequently compromise their renewability. However, we need to be careful not to
be overly Malthusian. Efficiency of conservation practices and village social cohesion can enable
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communities to collectively invest in the common good (in the sense of Ostrom (Weinstein, 2013))
and thereby reduce vulnerability to climate shocks and overcome growing demographic pressures.
Opportunities for individualistic exploitation of resources arise when there is unequal access within a
community and institutions that promote group cohesion have weakened. In short, the social
structures and wider context to climate change are key to determinants in the kinds of development
outcomes – including stress-induced migration – that climate change may cause. It is not climate
change per se that is critical, but the pre-existing conditions, plus how society – and policies and
investments shaping responses – respond to these changes.
The example of the High Central Atlas on exposed slopes – arid to the south and wetter to the north
– is revealing in this respect. These valleys are historically marked by high population densities but
have developed agrarian practices that, in effect, have mastered natural hazards. Gained over time,
this mastery is evidenced by the terraced landscapes that still mark some village areas. And here,
there are economic and sociopolitical upheavals that brought some of the populations from the
southern slopes to the threshold of migration at an earlier time than those on the northern side,
even before the effects of recent climate change began to be felt. Climate is not the only – or
principal – driver but can act as a critical stress multiplier.
For Adger et al. (2002) this represents a difference in the social resilience of each community or, in
the sense of adaptive capacity, as adaptation through concerted collective action and innovation
involving technical and organizational changes adapted to the conditions of the moment (François,
Gauché and Génin, 2016; Romagny et al., 2018). And within these structures of social resilience in
Morocco, there are associations formed by migrants themselves. In all such associations, athough
the actions of civil society remain largely on the margins of state action, their results at ground level
can be significant. Migrants and the feedback of investors and organizations back in their areas of
origin are also, therefore, a critical part of the resilience equation.
Currently, Morocco and other North African countries are at the apex of migration processes across
Africa, including significant in-migration from the Sahel. Proximity to Europe, which is a major
destination for large numbers of young people (de Haas, 2011a), is a key part of this process. In a
wider sense, therefore, relationships between climate and migration in Morocco are not just about
migration within and from Morocco, but also into the country from elsewhere, which has
ramifications for Morocco's relationship with the wider EU trading bloc. This has been described as a
“double stress”, combining the need to tackle internal climate-related displacement as well as host
large numbers of migrants from neighbouring countries or beyond (IOM, 2019), and acting as a
transition country towards Europe. The possible future scenarios for climate-induced migration in
Morocco and the wider Maghreb region have been examined in a recent World Bank report,
Groundswell II (Clement et al., 2021) (see Box 1).
1

Part of the immigration trend into Morocco is linked to increasing climate impacts in and around
other parts of Africa, including around the Lake Chad Basin, which is currently experiencing high
levels of deforestation, creeping desertification and inadequate or erratic rainfall which has resulted
in the lake shrinking to a fraction of its size in the last 50 years. Moreover, violence by Boko Haram,
spanning almost 10 years, has also triggered a mass movement of people, seeking sanctuary, to the
north. More than 2.2 million people are now living in displacement situations around the Lake Chad
Basin (Internal Displacement Monitoring Centre [IDMC], 2018).
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Box 1 Groundswell II report: summary of findings for North Africa

Analysis for North Africa shows climate migration increasing by 2050 in all three scenarios. In the
pessimistic reference scenario, the projected number of climate migrants is 13.0 million, or 6.0
per cent of the total population of the subregion. In the more inclusive development scenario,
the projection is 9.9 million (4.2 per cent of the total population), and in the more
climate-friendly scenario, it is 4.5 million (2.1 per cent of the total population). In the pessimistic
reference scenario, by 2050, nearly half of all internal migrants could be climate migrants, and in
the more inclusive development scenario, two-thirds. In the latter, climate migrants might even
outnumber other internal migrants. In contrast, in the more climate-friendly scenario, climate
migrants would represent about a quarter of all internal migrants by 2050. Climate out-migration
hotspots by 2050 include several coastal areas, such as the Nile Delta (eastern and western
portions, including Alexandria); the northeast coast of Tunisia, including Kelibia; coastal areas in
the northwest of Algeria, including Oran; and smaller areas of the west and southwest coast of
Morocco, including Agadir and Safi, due to declining water availability and the impacts of
sea-level rises. Inland areas facing reduced water availability are also projected to become
climate out-migration hotspots, such as the central Atlas foothills in Morocco, which are
predominantly rainfed croplands. Climate change impacts would dampen projected population
growth trends in these areas. Climate in-migration hotspots by 2050 are expected upstream
along the Nile Valley and central Delta; the northwest and south coast of Tunisia, including the
Gulf of Gabes; the eastern portion of the Algerian coast; and the northern coast of Morocco,
amplifying projected population growth trends in these areas. These climate-in-migration
hotspots include densely settled large and mid-size urban areas such as Cairo, Algiers, Tunis,
Tripoli, the Casablanca-Rabat corridor, and Tangiers. Hotspots coincide with areas projected to
have increased crop productivity and water availability, including arid regions in southern Algeria
(where the oasis and city of Tamanrasset are located). (Clement et al., 2021, p. 24)

As a State, Morocco has transitioned in the past few decades from authoritarianism to a more hybrid
political regime with increasing liberalization and social mobilization. This has included a closer
engagement with, and commitment to, international human rights frameworks, helping the country
to craft an international image as both “modern” and “stable” (Jiménez-Alvarez, Espiñeira and
Gazzotti, 2021). Within these changes – and especially after the Arab Spring period
(2010-2012)—significant issues have arisen surrounding what may be called a “redefinition of the
social contract” (El-Haddad 2020) between the State and society. Morocco's more progressive policy
face was presented to the world during the hosting of the Conference of the Parties (COP22) in
Marrakech in December 2016. This event was an important moment for the State, presenting not
only Morocco’s climate credentials, but also a significant series of meetings on human mobility and
climate change.1 These processes allowed Morocco to establish designated national authorities
(DNAs) with which to review projects and regulate clean development in alignment with the Kyoto
Protocol.
In 2017, an estimated 2.5 million foreign migrants and refugees were staying in North African
countries, most intending to move on to Europe. However, the numbers, due to the migrants’
irregular status, are very broad estimates (Buehler and Han, 2019). Nevertheless, there is also a
notable lack of integration between Morocco's reforms on climate change and on migration at a
policy level. While there is, on the one hand, a whole range of mechanisms for adapting to climate
change, falling within different sectors, on the other hand, migratory governance, both in terms of
regulation of flows and the relationship between the diaspora and the country's development,
remains separate. Indeed, the State's direct interest in migration is mainly focused on aspects related
to the regulation of the European–African migration route – in which Morocco occupies a central
geostrategic position – disrupted by the 2008 global financial crisis, the events of Arab Spring and the
migration crisis of 2015. Morocco has also evolved from a transit country into a hosting country,
1

See https://environmentalmigration.iom.int/human-mobility-cop22.
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whether by policy design or through what Norman (2016; 2019) describes as “indifference”. But this
has led to growing opposition to immigration within Morocco, largely because of the perceived
negative impact on the economy (rather than wider cultural issues) (Buehler and Han, 2019).
Given these multiple pressures and changes, it is important to ask: to what extent have policymakers
made the interaction between migration and sustainable development a priority in the design of
their public policies? In other words, how has ratification of international conventions on migration
and on the Sustainable Development Goals (SDGs) translated into concrete public actions that,
beyond their sectorality, take into account the possible contribution of migrants and their
participation in the economy (Berriane and Aderghal, 2010)?. Reference to environmental or climate
migration is common in the published literature of international bodies (IOM, 2020), but less so in
the available texts of national official bodies. As Bendandi (2020) notes, "The idea that climate and
environmental factors are drivers of migration has been accepted and incorporated in international
documents and frameworks on migration, such as the Global Compact for Safe, Orderly and Regular
Migration. However, the general lack of understanding of the complex relationships between
environmental changes, conflict, and migration remains a major challenge” (p. 320). In short, the
international (and less so, national) environments have been keen to associate climate change and
migration, but this has not filtered down into national policy and policy planning.
A related important notion in this respect is State fragility. Recently, the World Bank in particular has
been keen to examine links between climate change, water security and state fragility. For example,
Sadoff Borgomeo and de Waal (2017) argue that water security can both "contribute to [State]
fragility and to stability and should therefore be considered as an integral part of broader strategies
for escaping fragility." Describing three interlinked mechanisms – (i) failure to provide citizens with
water services; (ii) failure to protect citizens from water-related disasters; and (iii) failure to preserve
surface, ground and transboundary water resources – the authors argue that these mechanisms can
"weaken the social compact between a government and its people, adding to a downward spiral of
water insecurity and fragility" (p. 51), the corollary being that some of this fragility is then linked to
increased outmigration. This narrative is developed further in the World Bank’s 2018 report,
Groundswell: Preparing for Internal Climate Migration. Here, the World Bank argues that "without
urgent global and national climate action, Sub-Saharan Africa, South Asia and Latin America could
see more than 140 million people move within their countries' borders by 2050. The effects of
climate change tend to aggravate territorial inequalities, leading to more significant migration flows
from rural to urban and peri-urban areas of the Mediterranean'' (cited in Center for Mediterranean
Integration [CMI], 2020, p. 2).
The challenge of these linkages is that they can lead to overly linear analysis, such as that
represented in Figure 1. While aspects of these relationships can undoubtedly be present in a
context such as Morocco’s, equally there are many other contributing factors to climate-conflict and
migration relationships.
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Figure 1 Conceptual model of climate, conflict and migration. Source: Bendandi (2020).

Arguably, the danger of such a model of causal impact is that it essentially “naturalizes” migration
drivers and absolves the State – and other national and local actors – of responsibility for policy and
investment impacts. We argue that it is important to see climate as a stress multiplier rather than a
pre-eminent migration driver and that in Figure 1 are many more silent arrows and boxes that help
explain outcomes and impacts including growing conflict and stress-induced migration.
Figure 2 is our attempt at a more structured and complex diagrammatic representation. This presents
factors contributing to migration patterns schematically and considers climate alongside other
factors including development policy, employment levels, education, environmental change and
population. Population in particular is important in understanding how the numbers of economically
active people have grown in the past two decades in Morocco, mirroring trends across the region
and putting constant pressure on the employment market. While we should avoid overly Malthusian
assumptions about population pressures on natural resources triggering migration from rural areas,
we need to keep in mind not just numbers of people looking for work, but also that this population
has achieved far more education than previous generations.
Figure 2 presents these complex relationships, describing intersections of climate, socioeconomic
development and migration in Morocco that have been used to inform the completion of two case
studies in the country. The framework comprises drivers, intermediating factors, impacts and
outcomes and includes key feedback loops between these discrete elements that help determine
how nexus relationships can evolve over time, with impacts felt across a range of government policy,
social change indicators and economic development trends.
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Figure 2 Analytical framework of migration, water and climate change in Morocco

Non-climate drivers include social and demographic changes, as well as key political-economic factors (e.g. the
political commitment or estrangement of youth from decision-making processes). The framework then filters
these drivers through a series of climate- and non-climate-related intermediating factors. These include issues
such as policy coherence on climate at different levels, the national focus on migration policy, and attention to
implementing the Sendai Framework for Disaster Risk Reduction. Indirect intermediating factors include social
“structural” features such as class, religion and cultural dimensions, gender norms, and power issues.
A series of impact areas are then examined, including the patterns of migration decision-making by householders
within specific communities and social groups within communities, as well as impacts on non-migration
decision-making, but with migration consequences. From the impacts come a series of outcome areas, including
agricultural production scale and environmental impacts, as well as wider economic and sociopolitical outcomes.
Key elements of the framework are the feedback loops from outcomes back to impacts, intermediating factors
and drivers. Understanding these feedback loops is critical to understanding longer-term migration trends at
work, including the construction of policy and social responses to changing economic conditions.
Using this framework as a structure, the rest of this report examines the series of drivers involved in the
water-climate-migration nexus in chapter 2, before examining context and complexity in migration policy in
Morocco in chapter 3, and drawing together conclusion on impacts and significant outcomes in chapter 4.

2
2.1

Potential drivers
Climate contexts

Morocco's climate is controlled by the Mediterranean northern coastal regions and southern interior regions
adjacent to the Sahara Desert. This area is currently experiencing the longest dry period in modern history.
Although North Africa historically has had high natural climate variability, the risk of extremes – in particular,
droughts – is growing. This may include earlier-onset and longer-duration events than previously experienced.
According to Benassi (2008), “[o]ver the last three decades, the frequency, intensity and duration of drought have
increased, and consequently, have led to an increase in their temporal persistence” (p. 83).
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General circulation models and regional circulation models are fairly unambiguous in predicting more substantial
changes in climate patterns across North Africa in the coming 80 years. These include a tendency towards a drier
climate with both reduced precipitation and higher evapotranspiration resulting from a rise in ambient air
temperature. In common with many parts of the world, this additional energy in the atmosphere also increases
the likelihood of extreme weather events such as high-intensity rainfall, floods and droughts. Overall, precipitation
may decrease by 10–20 per cent, and temperature may increase by 2–3oC under A1B scenario conditions defined
by the Intergovernmental Panel on Climate Change (IPCC), with impacts felt more severely in the north-western
part of Africa (Schilling et al., 2012). The proportions of the likely decrease in rainfall volume vary, depending upon
the Representative Concentration Pathway (RCP) scenario adopted. Seif-Ennasr et al. (2016), cited by Ayt
Ougougdal et al. (2020), indicate that precipitation would decrease by 10 per cent, 30 per cent and 60 per cent, in
the 2020s, 2050s and 2080s, respectively, under an RCP 4.5 scenario. According to the same authors, other
studies project a precipitation drop of around 21.33 per cent by 2050 in an RCP 8.5 scenario.
Box 2 Understanding emissions scenarios

Scenarios are alternative images of how the future might unfold and are an appropriate tool with
which to analyse how driving forces may influence future emission outcomes and to assess the
associated uncertainties. Four qualitative
storylines yield four sets of scenarios called
“families”: A1, A2, B1, and B2. Altogether 40
SRES [Special Report on Emissions Scenarios]
scenarios have been developed by six modeling
teams. All are equally valid with no assigned
probabilities of occurrence. The set of
scenarios consists of six scenario groups drawn
from the four families: one group each in A2,
B1, B2, and three groups within the A1 family,
characterizing alternative developments of
energy technologies: A1FI (fossil fuel intensive),
A1B (balanced), and A1T (predominantly
non-fossil fuel). Within each family and group of scenarios, some share “harmonized” assumptions on
global population, gross world product, and final energy. These are marked as “HS” for harmonized
scenarios. “OS” denotes scenarios that explore uncertainties in driving forces beyond those of the
harmonized scenarios. The number of scenarios developed within each category is shown. For each of
the six scenario groups an illustrative scenario (which is always harmonized) is provided. The
possibility that any single emissions path will occur as described in scenarios is highly uncertain. The
scenarios are based on an extensive assessment of driving forces and emissions in the scenario
literature, alternative modeling approaches, and an “open process” that solicited wide participation
and feedback. (IPCC, 2000, p. 3, 4)

Many studies are localized in regions that do not have the same climatic and hydrogeological characteristics, and
therefore the effects of the rainfall deficits will not necessarily elicit the same responses elsewhere. Furthermore,
while Morocco faces a future decline in rainfall volume, the country already lies in one of the driest regions of the
world, distinguished by considerable vulnerability to climate change and high water stress amid rapid population
growth (Ayt Ougougdal et al., 2020). It is not, for that reason, unused to drought impacts. A vacuum in data can
therefore exacerbate assumptions and lead to poor policymaking. This lack of empirical data is mentioned by
Gemenne (2011), cited in Bendandi (2020), who writes of the challenges of “scalar mismatches”, “temporal
mismatches” and the treatment of forecasting (Raleigh, Jordan and Salehyan, 2008). Bendandi notes that “the
bulk of the literature on the topic focuses on three main aspects: the weight of environmental factors in the
migration decision, the number of people who could be displaced, and the legal and humanitarian problems
posed by these new flows of migrants” (p. 320).
For water resources management, the climate scenarios predicted for Morocco spell trouble. It is expected that
mean annual precipitation will decrease by nearly 50 per cent and 35 per cent under the A2 and B2 emission
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scenarios, respectively. Given continued growth in demand, the water supply gap could reach 64 million cubic
metres (MCM) by 2100 (Ayt Ougougdal et al., 2020). Morocco's vulnerability to changes in water availability due
to climate factors is therefore already bound up in both existing supply constraints and low per capita availability.
Due to a convergence of factors related to strong population growth, and even moderate rates of economic
growth, a sharp drop in precipitation since 1980 (declining by between 15-20 per cent) and a proportionate
decrease in run-off (declining from 30-40 per cent) will cause dwindling water volumes to be in even higher
demand. Per capita availability has already decreased drastically from 3,500 m3 per capita per annum in 1960 to
645 m3 per capita in 2015. By 2050, this is likely to drop further to 510 m3 per person under existing water
availability conditions and a projected population increase to some 44 million inhabitants. Such a low level of per
capita availability would place Morocco below the internationally recognized “water poverty line” of 1,000 m3 per
person per year, and close to the “extreme water scarcity” level of 500 m3 per person per year (World Bank
Group, 2017).
The bulk of available water (at present) in Morocco – more than 80 per cent of the total volume – goes to irrigate
some 1 million hectares (Mha) of land. In the past, extension of irrigated areas took place mainly in the Atlantic
plains, which are relatively humid, with the exception of the Souss basin, the Tadla plain and the lower Moulouya
basin. With drip irrigation, however, land in more arid regions is also being irrigated, as are areas formerly
classified by the Ministry of Agriculture as unfavourable (that is, lands receiving less than 400 mm of rain per
year). While drip irrigation is described as water-efficient, the paradox is that this very efficiency drives expansion,
thereby increasing overall water use and adding total pressure to dwindling resources, despite “efficiency gains”
at a scheme level. Indeed, the expansion of irrigation through drip systems is one of the components of Morocco’s
Plan Maroc Vert (Green Morocco Plan).
Ameur et al. (2013) speak of this as a process of “domestication” that has transformed an expensive exogenous
drip irrigation technique, hitherto known to and adopted by a minority of investors, into an adaptable technology
that is accessible and widely disseminated locally thanks to experiments by farmers, local engineering companies,
and the establishment of distribution networks and a buoyant agricultural market. Now subsidies are offered for
such irrigation systems under several programmes for better water recovery, including under the Programme
National d'Economie d'Eau en Irrigation [National Irrigation Water Saving Programme – PNEEI] and the
Programme d’Extension de l’Irrigation (Irrigation Extension Programme – PEI) downstream of dams, as well as
Périmètres de Petite et Moyenne Hydraulique (Small and Medium-sized Irrigation Perimeters Programme – PMH)
and the Public-Private Partnership Promotion Programme (PPP). According to official data, these programmes
have made it possible to equip nearly 800,000 ha with drip irrigation as of the end of 2019 – comprising about 50
per cent of the total irrigated area at the national level – with an investment cost of Moroccan dirham (MAD) 36.1
billion. These investments are supposed to have benefited some 235,000 farms, and to have saved around 2
billion cubic metres (BCM) of irrigation water annually, including 1.6 BCM under PNEEI. Overall, it is estimated
that the area under drip irrigation increased from 9 per cent in 2008 to 37 per cent in 2019.2

2.2

Water management and agriculture

Morocco therefore faces a significant water management challenge. Morocco's Meteorological Office shows that
the 30-year period 1971-2000 registered a decline of about 15 per cent in annual average water supply, with
particularly severe years from 1982-1983, 1983-1984 and 1994-1995. The last of these years witnessed minimum
volumes of precipitation, ranging from 38 per cent in the north-western and south-western regions to 80 per cent
in the south-east. The following year, 1995-1996, recorded the maximum value of such water supply since 1961,
2.

As described by Dr Mohamed Sadiki, Secretary-General of the Ministry of Agriculture, Maritime Fisheries, Rural Development and Water and Forests, at a
November 2020 webinar convened jointly with the World Bank on the theme, “Adaptation of agriculture in the context of increasing water scarcity:
consolidating the programme to improve water productivity as part of Generation Green and the RISE [Resilient Inclusive Sustainable Efficient] approach”.
Available from
https://aujourdhui.ma/economie/adaptation-de-lagriculture-a-la-rarete-de-leau-la-banque-mondiale-accompagne-la-strategie-agricole-du-maroc.
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due to heavy precipitation at the beginning of the rainy season. In more recent years, a severe and prolonged
drought has affected parts of the country, including the Souss Massa basin since 2016.
Box 3 The water law of 1995

Hitherto largely centred on water resource development for irrigation,
Morocco's water policy took a lead from the 1992 Earth Summit and
Chapter 18 of the Agenda 21 Declaration. However, the approach to the
1995 Water Law 10-95, write Molle et al. (2019), began as early as the early
1980s, during the drought period, and signalled a shift away from an
exclusive focus on supply increase—a key feature of earlier policy phases
since independence. Following the Dublin principles and the principles of
Integrated Water Resources Management, the law instead emphasized
demand management and included user-pays and polluter-pays principles,
as well as establishing decentralized river basin agencies (Agences de
Bassins Hydrauliques (ABH)). National as well as Regional Environment
Councils were created. The Water Law also established the High Council for
Water and Climate, which is supposed to define the main water policy
guidelines at a national level and provide for coordination and integration
of water resources development and management policies at the level of
the major river basins (Belghiti 2005). The irrigation sector has been little
affected by this law; the prerogatives of the Ministry of Agriculture, in
particular with regard to the Regional Offices for Agricultural Development
(ORMVA, Office Régional de Mise en Valeur Agricole), have been left largely
untouched. Even in the recent Water Law 36-15, enacted in 2015, the
Ministry of Agriculture has apparently successfully negotiated its position
(Molle and Tanouti, 2017).

Making water available for irrigation or for human and livestock consumption has been at the heart of State water
policy since independence, mainly with a view to meeting population growth and food needs. However,
dependence on imported cereals, and other basics, is still the norm. Some consider this situation is due, first, to
the low interest given to Morocco’s rain-fed regions both in terms of development and political engagement; and
second, to the policy of investing in large-scale irrigation which has led to the downgrading of traditional
practices, though these practices are often more adapted to environmental conditions.
Large-scale irrigation investments have also widened social gaps within the rapidly growing population (Pérennès,
1993) and strengthened the lobby of exporting farmers within policymaking communities.
In a climate context marked by recurrent droughts, surface water impounded by dams has also become
insufficient to meet the irrigation needs of agriculture, a sector currently engaged in rapid modernization and
technical development. One of the current realities is the resulting wide-scale exploitation of groundwater, with
numbers of wells in some areas multiplying tenfold within three decades (del Vecchio and Mayaux, 2017).
However, water supply in agriculture is not the only problem. Increasing demand from other economic sectors,
such as tourism and industry, has also become a significant challenge often associated with rapidly growing urban
areas, particularly near the coast. In short, there are competing intersectoral demands within watersheds
alongside substantial climate change pressures. The evolution of Morocco’s water management approach (see
Box 1), is a partial response to this situation and evolved over time, building on the earlier drought experiences
and global policy shifts in the Rio Earth Summit.
Policy has continued to evolve more recently, too. Morocco’s complex of water management policies and
strategies includes the 2009 national water strategy based on the principle of “water and sanitation – a right for
all”, and enshrined in Article 31 of the 2011 Constitution through a series of legislative texts, in particular
Framework Law 99-12 in the National Charter for Environment and Sustainable Development. This followed
international best practice in recognizing access to safe and clean drinking water as an absolute right, essential for
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the full exercise of the right to life and all other human rights (Economic, Social and Environmental Council [CESE],
2014). According to CESE
Box 4 Morocco's watershed management development

Morocco’s approach to national water management was outlined in 2014 by CESE,
emphasizing the integrated nature of water management needs and challenges:
Morocco has opted for this territorial approach by watershed (institutionalized by the
Water Act 10-95) which (has been) one of the main (principles) of integrated
management of its water resources for the past 20 years. The distribution of water
resources that can be mobilized by basin (as part of interregional solidarity) and their
allocation by type of use are (governed by) the National Water Plan and the Plan
Directeur d’Aménagement Intégré des Ressources en Eau (Masterplan for Integrated
Water Resources Management) (developed and adopted after a long process of
consultation), giving priority to drinking water supply, followed by… the water needs of
agriculture and, lastly, the needs of hydropower. These (needs) can only be satisfied
when the water supplied to hydroelectric power plants is (also) used for irrigation of
agricultural areas downstream of hydroelectric power plants. Several departments and
agencies are… involved in the management of water resources, including the river basin
agencies (development and management of water resources, trade-offs between
different uses), Offices Régionaux de Mise en Valeur Agricole [Regional Agricultural
Development Offices – ORMVAs] (irrigation water management in irrigated areas), the
Office National de l'Électricité et de l'Eau Potable [National Office of Electricity and
Drinking Water – ONEE] (production and management of drinking water commons, and
distribution of drinking water, sanitation and purification), the Ministry of Health (water
quality control, mineral water management and medical interest) and the Haut
Commissariat aux Eaux et Forêts et à la Lutte Contre la Désertification [High Commission
for Water and Forests and the Fight against Desertification] (management of continental
aquatic environments and wetlands)” (2014).

(2014), Morocco’s proactive policy environment has included the extension of irrigated lands to 1.5 Mha,
significant flood risk reduction and the provision of regular access to drinking water to 100 per cent of urban
households and some 94 per cent of rural households. Important progress has therefore been made, but the
intersectoral competing demands have persisted and, amid agriculture’s growing consumption of water, are
probably becoming more acute.
Institutionally, water management has been embodied in nine water agencies since 1995, forming part of a
system of governance established by the Water Law (No. 10-95). This system is based on the autonomous unity of
the watershed, and emphasizes localized approaches to management according to principles of interregional
solidarity and state subsidy support.
By 2014, however, inefficiencies in actual implementation of guidelines under the Water Law became apparent,
which led to the further creation of the Delegate Ministry for Water, the High Council for Water and Climate and
the Comité Interministériel de l'Eau [Interministerial Water Commission – CIE], the latter institution in particular
indicative of the intersectoral allocation challenges arising. More generally organizational dysfunction has been
identified, rendering some of the framework for water management in Morocco not fully operable. In times of
scarcity, this is why some refer to governance “scarcity” carrying a concomitant risk to resource scarcity, including
actions of individuals and the diversion of water meeting the needs of sectors with the greatest lobbying power.
Meanwhile, the political (hydro)realpolitik of a contested resource in an economy buffeted by climate events and
growing structural demand for the resource.
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Box 5 A village lost to drought

A Moroccan journalist writing of the desperation of some young
migrants paints a stark picture:
"The earth is thirsty at Ouled douar.…The year of the drought
has hurt the soil, livestock and inhabitants of this lost village in
the hinterland of the province of Kelaat Sraghna, 300 km from
Rabat. In this month of October 2019, these arid lands are
without grace. Hard landscapes, almost without cultivation, and
abandoned by their peasants. Rusty sheet-metal water cisterns
break the monotony of the yellow-brown landscape. The young
of the village try to flee to Marrakech, to Casablanca, to Europe,
risking their lives. The landscape is poor and sad. In this douar of
1,100 inhabitants, consternation is evident… and anger begins
to burn in hungry, thirsty eyes. In Ouled Chatioui, there are the
dead, the missing and the surviving. (Lemaizi, 2019, p.45)

As a partial response to these challenges, the national water law was updated in 2015 (No. 36-15), with the new
law consolidating more integrated, participatory and decentralized management of water resources, followed by
the design of a national drinking water and irrigation programme for 2020-2027 focusing mainly on technical
actions to improve storage capacity.
This latter programme includes construction of 20 large dams, increasing the number of seawater desalination
plants and reusing wastewater for watering green spaces and golf courses, preserving water resources, and
protecting the natural environment while managing domestic drinking water demand. In terms of agriculture, this
also involved converting over 900,000 ha to drip irrigation by 2027, with presumed savings of more than 1 million
m3 annually (Ait Kadi, 2020). The emphasis on a growing suite of responses to the drought situation again
highlights how existing management arrangements had proven inadequate.
These changing legal and institutional provisions reflect both growing challenges on the ground, including
continued poor access to the resource in some areas, and significant social and regional disparities. In fact the
uneven distribution of water resources within Morocco increasingly pits regions against each other, depending on
the aridity of their climate, and the competition for irrigation water is a source of conflict in some areas,
exacerbated by pumping and water transfer to irrigate the plains, or to meet the needs of cities – and domestic
water supplies – but without support for populations living upstream. The stark reality of drought in some such
rural areas is highlighted in a contemporary journalist’s account (see Box 3).
Even with water allocations to cities being prioritized, the problem of water availability remains. The Plan National
de l’Eau [National Water Plan – PNE] estimated Morocco's domestic and industrial water needs for 2010 at 1,437
MCM/year, and projected a need of 2,368 MCM/year by 2030, representing an increase of 65 per cent. In this
way, the decline in total water availability will combine with an increase in demand as a result of demographic
changes alone, creating significant supply-demand gaps in the future.
Tackling this growing competition for a dwindling resource is one of the great policy challenges facing both state
and society in Morocco. Cultivating more drought-tolerant crops such as barley rather than wheat has increased
resilience to water shortages over time (Ortiz et al., 2008 and Kuhn et al., 2010, cited in Schilling et al., 2012). And
in the south of the country, where surface irrigation is a long tradition, fields are surrounded by apple, walnut,
almond, olive and date orchards to ensure maximum use of soil seepage from unlined irrigation furrows (Barrow
and Hicham, 2000 in Schilling et al., 2012). In other words, a range of demand-side measures are also being
explored.
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Figure 3 Agricultural land as a percentage of total land area in Morocco
compared with Algeria and Tunisia. Source: Food and Agriculture
Organization of the United Nations [FAO] (n.d.).

It is important to look backwards in time too, for resource scarcity it not a new phenomenon in Morocco: from
the mid-twentieth century onwards, resource scarcity has been significant. The intricate system of pastoral
movements based on agdal, or collective property, was formerly used by different groups within strict boundaries
(and temporal agreements) in accordance with customary rules (Ilahiane, 1999). But over the years, and with
state intervention, this form of mobile pastoralism suffered loss of rangeland due to an increasing share of
communal land being turned over to cultivation (Werner, 2004).
Box 6 Green Morocco Plan

Released in 2008, Plan Maroc Vert (Green Morocco Plan) is based on two
pillars: Pillar 1 is the promotion of “modern agriculture with high added
value and adapted to markets”. Pillar 2 is “combating poverty through
improvement of agricultural revenues” (Schilling et al., 2012). The first
building block of PMV seeks to make agriculture fit for growth over the
next 10-15 years in order to raise its contribution to GDP from MAD 70
million to MAD 100 million, create 600,000 new jobs, and improve
agricultural incomes by 2-3 times, thereby supporting the livelihoods of
some 3 million rural inhabitants. The Government also seeks to increase
exports from MAD 8 million to MAD 44 million in sectors where Morocco
is competitive (citrus fruits, olives, fruits and vegetables) as well as launch
a new wave of investments of around MAD 10 trillion annually to help
initiate some 1,506 projects. The plan originally sought to increase
agricultural productivity by 59 per cent by 2020 through intensification of
production, extension of cropland, improvements to local irrigation,
institutional innovations and improved processing of products. The
Government says the second “building block” is the adoption of
“aggregation” as an organizing model for agriculture. The PMV is built on
aggregation as a tool for the development of the agricultural sector. Its
implementation requires the forging of win-win partnerships between
upstream production and downstream commerce and industry.
(Source: www.agriculture.gov.ma/en/pages/strategy)
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Added to this pressure is a more politically driven sedentarization policy, embedded in which is often a message
of control through restriction of movement (Chiche, 2007; Akasbi et al., 2012). Part of this messaging has been
the attribution of desertification in Morocco to pastoral livelihoods and overgrazing (Davis, 2005). This narrative
has been one factor supporting policies to sedentarize nomadic pastoralists and privatize communal land (Swift,
1996). Part of this trend emerged from the Government subsidizing fodder in the 1960s as a drought relief
measure. This encouraged settlement around government fodder sources which, combined with remittance
income helping to expand herd sizes, led to an increase in livestock density at the same time as rainfall began
decreasing (Schilling et al., 2012).
Some of these changes are reflected in Figure 6. From the early 1980s, the proportion of agricultural land grew
until the early part of this century, largely through extension into more marginal rangeland areas. It is tempting to
say that the flattening of the curve since the early 2000s is due to water supply constraints under increasingly
unpredictable climate conditions, but such a hypothesis would need to be thoroughly tested.
Some scholars argue that dysfunction in Morocco’s agricultural systems persists into the current period, with
consequent weakening of rural societies (Le Coz, 1990; Pascon, 1977; Lazarev, 2013). This has hastened the
movement from rural areas towards inland cities, and abroad, two currents considered by many authors to be
interdependent (Aderghal, 2006; Bonnet and Bossard, 1973).
Until the early 1970s, arguably, rural Morocco was not yet structurally aware of the effect of international
outmigration in terms of demographic balance and the stability of production systems. It was only later, as a result
of the emergence of modern agriculture focused on the best land in the irrigated plains regions, and benefiting
from hydro-agricultural investments provided with public funds, that significant territorial imbalances in terms of
demographic weight and wealth production began to appear between those agricultural regions well integrated
into the modern economy and others more geographically remote and economically challenged. Described as
“demographic abandonment” of the countryside in certain mountain environments, this has led to urban
population concentrations. The shift away from more traditional agricultural systems, increasing intensification of
agriculture in the valleys and growing reliance on groundwater for irrigation in the face of rainfall uncertainty have
changed the nature of reliance on water. Combined with the recourse to more intensive agricultural systems
including chemical fertilizers and mechanization (Davis, 2006 cited in Schilling et al., 2012), this structural shift in
agriculture includes a more commercial, smallholder model as promoted under the Green Morocco Plan ( Box 3).
Further climate risks in rain-fed agriculture have been driven by Morocco's policy of achieving food security
through intensifying wheat production (see Figure 5) (FAO, n.d. cited in Schilling et al., 2012). Much of this
expansion has extended into marginal rainfall areas where the risk of crop failure has increased substantially
without further irrigation, triggering exploitation of aquifers as a risk mitigation approach. Production, in some
senses, has therefore driven measures that themselves build up future risk through relying on a further dwindling
resource base.
For centuries, Morocco, along with much of North Africa and the Sahel, has been self-sufficient in food
production, even exporting part of its harvest (Descroix and Lambert, 2018). Adaptation to dryland environments
has been essential to survival, the methods of which included planting drought-resistant crops and practising
water harvesting and selective irrigation to minimize the difficulties of living in conditions of distress (United
Nations Convention to Combat Desertification [UNCCD], 2017). The 2007 drought in North Africa hit Morocco
especially hard, causing a wheat production decline of 76 per cent compared to 2006 (Schilling et al., 2012). In
part to compensate, the Government increased wheat imports. The appearance of increased volatility since the
early 1990s is particularly striking. The inference from this graph is that there is a strong climate effect on key
parts of the agricultural sector not simply because climate change may be accelerating, but because policy
decisions may be exacerbating effects, including rapid crop expansion into more marginal farming areas. In 1981
and 1984 for instance, drought was key to exacerbating socioeconomic tensions including food-related
insurrection in some areas (Schilling et al., 2012).
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Figure 4 Cereals production in Morocco3

One of the key policy planks of government policy designed to combat climate change and build economic
resilience is the Green Morocco Plan. The Green Morocco Plan pushes a strong commercialization agenda,
including export-oriented crop production. However, combined with the almost free availability of groundwater
(after pumping costs) and the absence of a national tariff system for usage, it also represents a licence to pump
more water and from a greater depth, potentially exacerbating the impact of future drought crises by rapidly
drawing down aquifers. This combination of growing demand for water under current policy directions and
mounting climate pressures suggests that a complex policymaking challenge lies ahead for the country. Rather
than helping overcome risk, increasing reliance on groundwater may be increasing future risk even further.
Of equal importance is that these are challenges faced across the North Africa region. Given that most regional
agriculture takes place in semi-arid areas next to the coast or in highland areas, crop yields are expected to
decline by up to 30 per cent amid a 1.5-2oC rise in global temperatures across the region. This decline could be as
steep as 60 per cent in a 3-4oC temperature rise scenario (Schilling et al., 2012). The policy challenges of tackling a
water-climate-migration nexus in one country are substantial enough, but even more so when the effects are
likely to be felt regionally and across multiple national policy systems.
The notion that agricultural development can be achieved through more intensive exploitation of natural
resources in the context of climate change uncertainty assumes that: a) there are no challenges inherent in the
increasing demand for water from competing uses, and b) that there is an adequate governance framework
surrounding water which is used to reduce potential upstream-downstream management challenges. Arguably in
the case of Morocco, neither assumption is safe under current circumstances.
As Essadiki wrote in 2005, land and water are tightly bound and the separation of land tenure and water rights is
critical. In countries where irrigation systems are being improved or new irrigation systems are being established,
the design and operation of systems will be greatly enhanced if pre-existing patterns of land and water rights and
established procedures for system operation are taken into account, for example through land consolidation. An
appreciation of these rights and procedures can greatly influence the layout of the water distribution network,
water and land management practices, anticipated cropping patterns, and related project benefits. Failure to do
so will almost certainly have an adverse effect on the functioning of the irrigation system, and can often result in
serious conflicts (Zimmermann, 2011).

2.3

Non-climate factors

As described in the previous section, the complexity of water management and agricultural development includes
a range of supply- and demand-side factors. Plans to develop agricultural systems by extending irrigated areas
(even while adopting water efficiency techniques) are only likely to increase demand further for water for
irrigation; and, as water policy seeks to prioritize water for human consumption, particularly in cities, a difficult
future lies ahead for agriculture.
3

Blue line : "Morocco Area Harvested Cereals, Total", Red line: "Morocco Yield Cereals, Total", Yellow line: Morocco Production Cereals, Total
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According to the World Bank Group (2017), Morocco’s Water Law 36-15 gives the highest priority to domestic and
industrial water supply. Increasing demand for urban water supply in the context of dwindling total water
resources constrain future capacity to expand agricultural production, even given greater “crop per drop”
efficiency. Currently Morocco lies below the United Nations (UN) “physical water scarcity” threshold (World Water
Assessment Programme [WWAP], 2012). Both population-driven increased demand for water (especially for food
production) and climate change impacts on supply will severely exacerbate capacity to bridge future
supply-demand gaps.
In terms of future policy, a key future dilemma will therefore be the point at which supply-driven water
management in agriculture will cease to be economically viable and food security options will have to be sought
elsewhere, including through the import of more food staples rather than, for example, the domestic production
of more wheat. The IPCC (2007) estimates that climate change in North Africa will cause agricultural losses of
between 0.4 per cent and 1.3 per cent of Gross Domestic Product (GDP) by 2100, and turn countries such as
Morocco, Algeria and Tunisia into “global hotspots” for drought (Waha et al., 2017).
Against this set of extremes, there is understandably a sense of vulnerability and insecurity across parts of the
agricultural sector, and in particular areas linked to rain-fed farming. Figure 5 shows the declining trend of
employment in agriculture in Morocco. This prompts the question of whether climate is a major driver in
declining involvement in agriculture or, rather, is one of a number of trends including demographics, access to
land resources, land inheritance challenges and/or combinations of other socioeconomic factors. Figure 4 shows
rapid population growth in Morocco, nearly doubling from some 20 million in 1980 to around 37 million in 2020.
This key structural change has shaped the role and economic significance of agriculture in the economy.
Most growth has been concentrated in cities and together with the changing demographic profile of the
country, there have been rapid increases in the number of people completing primary and secondary
education as well as overall national adult literacy levels, rising from about 30 per cent in 1980 to almost 74
per cent in 2018.4

4.

See https://data.worldbank.org/indicator/SE.ADT.LITR.ZS?locations=MA.
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Figure 5 Population growth in Morocco compared with Algeria and Tunisia

The growth in a larger and more literate and numerate economically active population has important financial
implications for the State. At a peak, this economically active population is a huge economic driver if it is
employed. But if the number of dependents grows relative to those who are economically active (i.e.
employment rates fall below population growth), this can increase the burden on those who are working. The
rural population, in Morocco’s case comprising around 13.8 million people (39 per cent of the total
population), lags behind somewhat, as rural birth rates tend to be higher than in the urban areas.
To benefit from the current demographic dividend in Morocco, the cohorts of young women and men leaving
education and joining the jobs market need to find decent work that matches their skills and abilities and
provides a fair income. At the same time, and at a wider level, the country needs to build the skills and
capacities of youth entering the employment market to meet the needs of a rapidly evolving economy,
including around the renewable energy sector and service industries.
In 2014 Morocco’s agricultural sector only contributed about 14.5 per cent of GDP, which is well below the
contribution of service industries, and, as a proportion, continues to decline (as participants in the agricultural
labour market continue to age). Without capacity to find work and become part of a productive economy in
urban areas, in particular, any potential economic boost can rapidly turn into a youth unemployment crisis in
both rural and urban areas, with long-term fiscal and social implications for both state and society. Of critical
importance, therefore, is how Morocco, a country with a substantial agricultural sector, can continue to
support meaningful and secure livelihoods for future generations under current water security constraints.
This includes, especially, growing urban communities in cities to the north of the country, as rural-to-urban
migration increases and puts pressure on urban social infrastructure, potentially heightening tensions between
groups, and, in particular, more established and new “in-migrant” communities.
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Figure 6 Employment in agriculture in Morocco compared with Algeria and Tunisia

Climate risk in agriculture has been a feature of Morocco’s rural areas for centuries. In the past,
transhumance under extensive pastoral systems used seasonal migration as a key adaptation strategy,
enabling summer–winter movement between different agroecological zones for water and grazing. In time,
due to external social and political pressures this gave way to combined agriculture and animal husbandry
which helps to spread risks associated with climate variability. Risk and risk mitigation have therefore
historically been a part of development responses in rural areas.
As populations grow, however, are more educated and have higher expectations and aspirations,
non-climate factors play a key part in decisions to move. These are based on both seeking employment
in new industries associated with cities and coastal areas of the country, and a range of non-economic
sociological factors.
Although the Arab Spring of 2010-2012 has not impacted Morocco in the same way it did other North
African countries, it was in part driven by aspirations among the young, including a desire by educated
youth to play a greater role in public life and decision-making. One of the fundamental policy challenges
for all governments in the North African region is marrying a growing working-age population with
economic opportunities, and capacity for greater social participation. A recent journal article (researched
and written after the Arab Spring) on youth decision-making and voluntary migration in four countries of
the Arab world (Etling, Backeberg and Tholen, 2020) found that political discontent significantly increases
young people’s intention to migrate. This included their perception of democracy and ability to shape
government policies. The authors state, "Our findings suggest that the performance of political
institutions does not only have an indirect effect on young people's intention to migrate through
economic performance but a significant direct effect" (Etling, Backeberg and Tholen, 2020).
In Morocco’s case, young people’s aspiration to migrate is also conditioned by political factors, especially
since a regression in democratic gains has been observed during the past two legislatures. The desire to
create a better situation for oneself is difficult to achieve in a society that seems blocked, despite the
discourse around development and the orientation of public action towards integration of young people
through education and employment. In a report entitled ‘Evolution of Morocco's International
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Positioning’, the Royal Institute for Strategic Studies5 (2018) says of young Moroccans that they feel
excluded from the potential benefits of change and do not see a better future on the horizon, hence
their disenchantment, which fuels a desire to leave and seek a potential future abroad. Young people
remain very outward-looking, with the trend increasing from a score of 2 out of 4 in 2009 to 3 in 2019.
And even though national indicators point to a decline in unemployment, from 11.4 per cent in the
period 1998-2009 to 9.45 per cent in 2009-2018, young graduates seem to be the most affected.
In short, young people face key structural economic constraints, social alienation and unsuitable training
to meet the demands of a changing job market. Their expectation of a better life with living standards
close to those of European youth feeds an aspiration to migrate (Chauffour, 2018). But the attractiveness
of Europe is also controversial, with reports of economic crises and problems of religious xenophobia in
countries such as France, placing potential migrants in a difficult position (Berriane and Aderghal, 2013).
The situation with respect to non-climate factors is therefore one of considerable complexity, combining
issues of structural transformation in rural areas, a growing and more educated youth population and,
linked to both areas, complex state–society relations between those aspiring to a better life and the
reality of existing conditions at national and local levels constraining the achievement of that aspiration.
Currently, the expectation is that migration pressure in Morocco will remain high until 2035, and may
even increase (Groenewold, de Beer and de Valk, 2016). This is in anticipation of the economically active
segment of the population continuing to grow. After 2035, labour migration pressure may, as
Groenewold, de Beer and de Valk suggest, "decrease because the growth and size of the working-age
population is decreasing while employment ratios are rising". This is a long time to wait – in terms of
policy and practice around the water-climate-migration nexus – and in the meantime social and
economic challenges may mount up. Above all, this suggests a pressing need to achieve greater policy
coherence across the nexus in a more coherent and less fragmented manner. The next section describes
in more detail the migration context and how greater coherence may be achieved in future.

5.

See www.ires.ma/fr/publications.html.
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3
3.1

Migration: context, complexity and structure
Key trends and analytical challenges

In Morocco, it is commonly accepted to speak of three phases of migration: the first saw an initial
triggering and began during the colonial period; the second refers to a short period during early
independence when there was consolidation and spread of migration towards Europe; and the third,
from the 1973 geopolitical earthquake caused by the Gulf Oil Crisis, which was marked by economic and
political tensions with an impact on the nature and regularity of the migratory phenomenon. It was
during this latter period that rural-to-urban movement began at scale, reflecting youth aspirations for a
life that the country was unable to offer. Finding a future elsewhere came to be seen as the only possible
avenue for social advancement, including the appropriation of signs of wealth such as cars and housing –
in effect an establishment of new levels of consumerism. The gradual closure of borders in subsequent
years has made this project more difficult to achieve, giving rise to unprecedented migration practices,
including legal avenues (family reunification, staying for study, tourism, employment contracts, etc.), or
non-formal and often clandestine migration with high risks attached.
Until the early 1970s, arguably rural Morocco was not yet structurally aware of the effect of international
outmigration in terms of demographic balance and the stability of production systems. It was only later,
as a result of the emergence of modern agriculture focused on the best land in the irrigated plains
regions, and benefiting from hydro-agricultural investments with public funds, that significant territorial
imbalances in terms of demographic weight and wealth production began to appear between those
agricultural regions well integrated into the modern economy and others more geographically remote
and economically challenged. Degradation in environments and extreme events have contributed to
what have been described as migration “reinforcing effects” in parts of the country. As Gauché (2006,
cited in Tribak, Paradiso and Azagouagh, 2018) notes in relation to the eastern Rif region, “Drought
during the decades of the (19)80s and (19)90s throughout Morocco reinforced the migratory process
that had already been under way in the previous decades in most of the Moroccan countryside. From the
early 1980s onward, the habitat in the mountains of the eastern Rif changed from overcrowded
conditions with pressure on the environment to a situation in which the countryside was depopulated in
the context of an economic crisis and social malaise”. In many such situations, outmigration is justified as
part of difficulties encountered in accessing water resources, either for human and animal consumption
or for irrigation. In Kelaat des Sraghna, for example, a region famous for irregular migration, it only takes
a drought for “the entire population to suffer the full effects of climate hazards” (Lemaizi, 2019).
Migration has therefore been both part of social change associated with rapid rural and urban transitions
in Morocco as well as linked to climate events, the increasing prevalence of which we have earlier noted
is associated with climate change trends.
More broadly, Moroccan migration policy has evolved in response to global trends and regional pressures
– especially from Europe – rather than in response to specific endogenous climate factors. The global
model of migration governance has been reflected in Morocco’s Migration Act 2013, its accession to the
Global Compact for Safe, Orderly and Regular Migration, adopted in Marrakech on 10-11 December
2018, and, since December 2020, in the convening by Rabat of the headquarters of the African Migration
Observatory (OAM). Other strands of migration policy have involved financial and economic instruments
developed to optimize the contribution of migrants’ cash transfers at a macroeconomic level. These
include reforms to upgrade the banking system, broadening the banking base of households and
expanding the network of agencies to cover the entire national territory, or moving towards adoption of
other tools (such as mobile phones) to facilitate access to transfers and the flow of money (Ratha et al.,
2011).
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Historically, the State has encouraged migration abroad: in the late 1960s and early 1970s, outmigration
was a key plank in national planning. As Sorensen (2004) notes, just over 10 years after independence,
Morocco’s budgetary plans (1968-1972) proposed emigration as a means of “solving the under- and
unemployment problems” (p. 2). Most migration during this period came from marginalized rural areas
in the Rif, Oriental and Souss regions whereas since the 1970s, migrants have come from other regions,
including the Atlantic coast and the interior, and, increasingly, the profile has included urban areas.
Sorensen notes that “economic adjustments and a restrictive university reform led to the mass desertion
of the country by well-educated Moroccan students” (p. 4). Citing Khachani (1998), Sorensen divides
Moroccan migration to Europe (specifically) into four historical components: 1) individual male migration
(earliest); 2) family reunion; 3) seasonal migration; and 4) clandestine migration (current period).
More recently, migration has undergone structural changes that make it possible to speak of migratory
transitions (de Haas and van Rooij, 2010; de Haas, 2011a), including a change in the European-African
migration system. In addition to its historic role as a country of outmigration – at the beginning
temporary, and then permanent and circular migration – Morocco now fulfils the function of a country
where migrants from countries to the south settle permanently or temporarily, as elsewhere, with flows
of lesser importance to the northern regions (Berriane and Aderghal, 2013). Thus, Morocco has also
evolved from a transit country for African migrants departing elsewhere into a host country in its own
right, whether by policy design or through what Norman (2016; 2019) describes as “indifference”.
Major long-term structural changes in Morocco’s society since the 1960s – many rooted in rising social
status and attainment levels in education as well as changing gender norms and roles – as well as in the
economy and government policy help explain wider patterns and trends in human mobility. Different
regions of the country did not arrive at internal or international emigration at the same time or
experience the same levels of intensity, and these regional differences are important (and are explored
further in the case studies). In the first phase, the initiation of migration processes is explained by the
convergence of climate-related factors, such as the droughts of the 1940s, as well as the disintegration of
rural productive bases as a result of the colonial economy and the modes of government imposed under
the Protectorate. Regions of the country to be affected by the migratory phenomenon were located in
areas facing the constraints of aridity and scarcity of agricultural land that could only be harnessed by
mobilizing water for irrigation. But within these regions, emigration does not seem to have been
widespread. It did not pass through the entire social body; rather it was outmigration of the poorest and
of those who had a profession that would be of value in the growing urban centres.
One of the characteristics of this phase of migration was that it was part of the strategies of tribes, tribal
factions or douars (rural communities). Montagne (1951) tried, based on a collective survey of rural
emigrants, to draw the contours of this type of outmigration by highlighting the correspondence
between ethnicity of origin, occupation and destination. He speaks of tribal emigration characterized by
the existence of a relationship between the geographical origin of migrant communities and the trades
exercised. In the case of the Souss region, for example, the worker migrants, without any specialization,
proceeded from the mountain areas of the Ida or Tanan confederation, whereas trade migrants came
from the tribes of Ida Ougnidif and Ammeln (the Tafraout region in the Anti-Atlas) (Aderghal, 2006; Rivet,
2016). More recently emigration has become widespread enough to encompass the entire national
territory, cutting across all categories of population and all types of rural and urban areas. Entire regions
are involved in the migration process although they are highly differentiated in terms of the level of
economic development and the weight represented by cities as vehicles for transforming and diversifying
the livelihoods of rural populations in terms of employment, living standards and consumption habits.
Historically, for some families – usually young men, but increasingly young women as well – moving to
urban areas from rural communities and/or from rural and urban areas to international destinations,
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including European Union (EU) States or parts of the Middle East, especially the Gulf States, became
normalized as part of household livelihood security. This not only reduced the food consumption burden
of households but also gave them access to cash liquidity, which could then be remitted home. Before
the climatic shocks of recent decades described earlier, mobility was also an integral part of various
forms of nomadism and transhumance practised within Morocco's pastoral livelihood systems,
movements that were seasonal and linked to complex social relationships between different
socioeconomic groups. These movements took into account complementarities between the different
agroecological regions and led different groups to carve out “territories”. Mobility was not only pastoral,
but widespread and included other categories of trades and craftsmen as well as “faquihs”, or literate
people, who provided education in Qur'anic schools in villages and towns (Chiche, 2017; Simenel, 2010).
International

Short-term

Permanent

Local
Figure 7 Towards a typology of migration in Morocco

Simply put, migration is not only a phenomenon of poverty linked to the climate “push” events and
impacts on agriculture but, rather, is more tightly woven into the fabric of Moroccan society and has
deep historical roots. Referring to climate alone to explain mobility and migration therefore risks
decontextualizing and establishing overly linear understandings of naturalized cause and socioeconomic
effect. Problems related to land, access to resources and the capacity of local community institutions to
intervene, as well as the way in which rural areas are governed and the “tyranny of the market law” that
imposed rules on subsistence agricultural economies, are all factors playing a role in migration
decision-making. Climate change may be an important “causal accelerator” rather than a single
determining factor.
One key challenge that applies to all decision-making on policy directions and planning systems in
relation to the water-climate-migration nexus lies in distinguishing carefully between migration types and
avoiding oversimplifying the term. Using a simple framework to map out a migration typology can help
differentiate seasonal from permanent migration, and external from internal. We suggest the mapping
approach provided in Figure 6.
We also need to consider the meaning of migratory practices. Circular mobility, migrants living between
the host country and their territory of origin, and return migrants (definitive or periodic) are also
strategies through which migrants seek access to resources in different places. Migration
decision-making is informed by a range of sociological and economic factors as well as ecological and
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resource-based signals. At root it is both linked to the decline of resources available to individuals and
households, given the degradation of the environment, or a combination of phenomena of resource
grabbing by the wealthiest groups; and the lack of employment opportunities, or mismatch between
young people's aspirations and the opportunities that local conditions present as opportunities whether
to men, women or both.
Wider policy on migration followed by both Moroccan and foreign governments is also a key factor in
how, why and where people move to (and from). We classify these as a range of “intermediary”
processes at work influencing (and magnifying or even diminishing) the relative importance of single
factors like climate impacts. At a higher level, the question arises too of whether and how climate
dimensions are taken into account by public policymaking on migration, and how such factors are
integrated into agricultural and rural development policies. Public action in favour of migration in relation
to local, sustainable development poses the question of how to govern local areas and actors, how other
stakeholders are involved in decision-making and under what kind of governance arrangements.
Under the Green Morocco Plan in particular, the role of export agriculture will combine with the
economic consolidation of metropolitan areas to reconfigure a geography of rural exodus and
interregional migratory flows within Morocco. Further movement from more marginal areas to dynamic
agro-industrial spaces are anticipated, and from agriculture to other urban economic sectors, such as
industry and services. This will depend on the capacity for employment in these so-called “benefiting”
regions, and on the nature of the employment available, taking into account the qualifications of people
migrating from rural areas. Losch, Fréguin-Gresh and White (2013) report that the situation in Morocco
revealed a strong convergence between rural and urban sectors and underlined a tendency to exclude
marginal regions.
In Souss, a region subject to growing aridity, employment is provided by the tourism and services sectors,
as well as by the commercial fruit and vegetable sector along the fertile coastal plain. We also find such
commercial agricultural development on the outskirts of large cities in regions where the mobilization of
water for production has been led by agro-industrial sectors oriented towards the export economy. This
leaves behind large parts of the arid and semi-arid regions in the interior. Traditionally agriculture in
these regions has been based on cereals, except in the valleys, oases or mountains, where irrigation
allows a more diverse range of crops. Extensive breeding has allowed agropastoralists to benefit from
complementary exploitation of resources in areas where there are good agricultural soils and pastoral
grazing, a combination made possible by seasonal movement and semi-nomadism. In recent years, the
many obstacles to mobility have increased, gradually leading to sedentarization. Even if herds have
remained mobile, the families of agropastoralists have settled in nearby rural and urban
centres. Livestock are shepherded, but control is exercised through owners living in urban areas. At the
same time as sedentarization, many rangelands have also been converted to crop-based agriculture,
resulting in their degradation, and consequently a drop in productivity. These areas are marked by aridity
and are also found in Atlantic Morocco; for instance the plateaus of Rehamna-Gantour-Jbilet, the
non-irrigated parts of the plains of Tadla and Haouz, or the Atlantic plains of Abda, Chiadma, Haha and
Souss.
With irregular rainfall ranging from 100 mm to 300 mm, and extreme temperatures, these are key
regions of migrant departures to cities. While including coastal cities, they are also departing to urban
areas that are key stopping off points for illegal migration to Europe. In response to poverty, harsh
climatic conditions and drought, this is an exodus that is almost unavoidable. Local studies in the steppe
regions of the east show how droughts and the decline in productivity of land and herds triggered an
unprecedented process of emigration to Spain in the early 1990s by young people from families of
medium and large breeders (i.e. those with the financial resources to send their children abroad), with
subsequent money transfers helping to keep family farming businesses going. For small breeders,
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however, not having the material means to send their children abroad meant they tried to hold out by
continuing breeding, but recurring droughts forced them to abandon this livelihood and look for
opportunities in nearby towns (Snaibi, 2020).
Drought, therefore, can indeed be a catalyst for migration. But migration is not always a response to the
same causes – this causal fallacy is what requires particular caution. According to the results of a survey
conducted by the Department of Territorial Development in 1991, just a few years after the droughts of
the 1980s, three in four people cited economic factors as their primary motivation for moving to the city.
Drought, considered as a determining factor for outmigration, was mentioned in only 5 per cent of
responses overall, with a maximum of 16 per cent in the survey area of the Fez region, and a minimum of
1 per cent in the Marrakech and Inezegane (Souss) regions. The latter two regions are in fact considered
more prone to droughts given their geographical position in the south of the country. The report
concluded, “However, even if the responses of the emigrants do not attach special importance to
drought in their decision to emigrate, the fact remains that it has an impact, even indirectly, through the
relationship between difficult climatic conditions and the scarcity of employment opportunities, or the
poverty of rural households” (Direction de l’Aménagement du Territoire [Directorate of Housing and
Planning],1998).
Outmigration is more of a strategy to respond to declining farm incomes and the lack of salaried
employment in agriculture or other types of economic activities. The survival strategies developed by the
most vulnerable rural households are numerous, but the choice to withdraw from agriculture and
abandon farming is the culmination of a whole process of deterioration in the living conditions of the
household when there is no longer a safety net that family and community solidarity can provide (Akesbi,
Benatya and El Aoufi, 2008).
This is why the initial aspiration to seek a better life is not often declared as an explicit option and is
evident in the results of another rural survey (Losch, Fréguin-Gresh and White, 2013) carried out in three
regions: Sais, Souss and Chaouia. Unevenly affected by drought – with the exception of Souss – these
regions are not irrigated areas, but where the agricultural system has undergone major transformations
in terms of private investment, including the use of drip irrigation in recent decades. These three regions
exhibit four different types of household livelihood strategy: (i) agriculture-oriented households, which
derive most of their income from activities carried out on their farms; (ii) labour-oriented households,
which subsist on wage labour from agricultural or non-agricultural activities or self-employment activities
outside of agriculture; (iii) households focused on migration, which choose to leave the rural sector
entirely or rely on money transfers from family members who have migrated, or on public sector
support; and finally (iv) diversified households, who derive their income from a combination of the three
strategies listed. In Morocco the majority adopt the first strategy, in proportions ranging from
approximately 44 per cent of households in Souss and Chaouia to 80.5 per cent in Sais. While the
tendency to seek additional income in salaried work is low (2.3 per cent in Sais, 17.1 per cent in Chaouia
and 22.5 per cent in Souss), the tendency to choose migration is paradoxically small as well: 8.8 per cent
in Souss, 3.8 per cent in Sais and 7 per cent in Chaouia. In all three regions, the trend points towards
diversification of activities, with 31.6 per cent in Chaouia, 13.4 per cent in Saiss and 24.2 per cent in
Souss. The survey does not identify migration as a major trend among participants.
Another study coordinated by Wodon et al. (2014) aimed to find new empirical evidence on the
relationship between the reality of meteorological conditions, perceptions of climate change and
migration. This study attempted to find answers, even partial ones, to a series of questions regarding
household perceptions of climate change affecting environments. The main results of the study
underline the notion that household perceptions of climate change through extreme meteorological
phenomena focus on loss of income, crops and livestock. Most households are unable to recover from
the negative impact of climate shocks, and the coping strategies they develop remain limited, and above
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all, individual. The study points out that while climate change cannot be considered the main factor in
migration flows, it does contribute to them, and that deteriorating weather conditions risk exacerbating
future migration flows. Morocco is often placed in the category of countries going through an
intermediate phase of structural transformation, characterized by rapid integration processes, due to the
proximity of powerful economic zones with which free trade agreements have recently been
implemented. Agriculture (characterized by dual production structures) remains of paramount
importance in the public debate while international migration plays an important role in the political
economy (Losch, Fréguin-Gresh and White, 2013).
The change in the social and economic context predates the onset of outmigration; yet outmigration has
amplified and accelerated the pace of change. The search for ways out of the system is also due to the
low development of non-agricultural jobs. The decline in agricultural employment, from 46 per cent in
2000 to 39 per cent in 2015, has not been offset by jobs created in the non-agricultural sectors.
According to a report by the Moroccan High Commission for Planning and the World Bank (2017a), two
thirds of the jobs created during the 2000-2015 period were in the services sector. Jobs that mainly
concern rural areas are generally small and low-paying, often informal and concentrated in trades and
services. The structure of employment is characterized, not only in the rural world, by the predominance
of agriculture, construction and public works, and services sectors. These have low multiplier effects in
terms of employment, and require only low-level qualifications.
The migration reality in Morocco today is also influenced by the country's role in economic globalization,
marked by new forms of international division of labour. In spite of some social indicators including
education and health lagging behind, Morocco is classified as a middle-income country with an emerging
economy. This explains why after having been a country of outmigration, located on a global labour
frontier, Morocco has become a destination country in its own right (de Haas, 2013). From this trajectory,
Morocco can be described, following de Haas, as being in a transitional situation characterized by “a
positive relationship between development and emigration”. It is a transition not advanced enough to
lead to stabilization and a decline in outmigration, and a situation that reflects across social classes and
regions of the country in different ways. It is also worth bearing in mind – and avoiding another potential
fallacy of causality – that impoverishment and vulnerability are (necessarily) migration triggers. This has
been challenged by many authors, not least because migration in and of itself is often costly. Waha et al.
(2017) note that “climate-induced migration should be addressed not only within the framework of
climate change, but also by means of policies that address other economic, cultural, technological or
political conditions that might foster or limit migration”. In other words, it should not be isolated from
wider social and economic effects.
Migration within and out of Morocco is an established fact, and its international dimension plays an
important role in the political economy of the country. But in relation to climate change on the one hand,
and the scenarios of Morocco’s evolution and transformation by 2050 on the other, it is important to take
account of the current situation and the prospects of the economic and sustainable development model
the country is following. This model is aligned with current structural trends, marked by intensive
agriculture, based on more irrigation – even if only supplementary – with a high concentration of
activities on the coast and around major cities. Elsewhere in this dual system peripheral and marginalized
regions are weakly integrated. These same regions, in Pillar II of the Green Morocco Plan, were supposed
to welcome a united form of agricultural development, less subject to the imperatives of intensification
of conventional agriculture. The founding concept of this policy for 2030 is that of a “Green Generation”,
which strives to open up 1 Mha of collective land to agricultural investment for the benefit of young
entrepreneurs. The aim is to create a rural middle class in the countryside, supporting 350,000 to
400,000 households, as well as creating 350,000 jobs.
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The second part of this policy is the consolidation of the agricultural sector with a view to boosting
exports (from MAD 50 to 60 billion) and agricultural GDP (from MAD 200 to 250 billion) by 2030, and
improving product distribution processes through modernization of 12 wholesale and traditional
markets.6 We assume that the 1 Mha to be opened up for investment by young people are located in
agropastoral areas; we know that these lands are located in arid or semi-arid regions and that their
cultivation tends to trigger often irreversible degradation processes (Laouina, 2017). Therefore, one must
question the sustainability of this programme in the context of currently predicted climate scenarios.
Migration from rural to urban areas gradually became part of wider coping strategies, including
“exporting” labour both to reduce the food consumption burden on households and as a way of
enhancing the availability of household liquidity. The urban population increased from 34.5 per cent in
1970 to 63 per cent in 2019, growing at an average annual rate of 1.24 per cent, according to World Bank
population estimates (CMI, 2020). This growth is likely to continue for at least the next 20-30 years due
to a combination of internal growth and in-migration. Morocco's history, rate and direction of migration
has, however, been heavily influenced by a range of factors that go far beyond the agricultural sector.
Remittances from migrants abroad (there are important intranational remittance streams, too) from
1975 to 1998 accounted for 6.5 per cent of Morocco's GDP, reaching USD 3.3 billion in 2003, about half
of which came from France (Sorensen, 2004). Arguably, therefore, migration policy helped alleviate
pressure on the Government to create jobs at home, combined as it was with a period of relatively
benign EU policy on economic in-migration. Around the time of the global financial crisis in 2008,
however, that policy significantly changed, with greater restrictions on movement from Morocco to
Europe.7
Box 7 Gender and agricultural labour

Agriculture accounts for three quarters of the employment in rural Morocco, and women comprise
42.5 percent of the workforce. A closer look at different categories of employment reveals broad
gender imbalances, which are more pronounced in rural areas. Due to lower labour-force
participation and higher unemployment rates for women, men are the majority in almost every
employment category. However, women in the rural economy comprise almost two-thirds of the
number of contributing family workers. This is likely an underestimate given that many women who
help to run farms or support small businesses are not considered in this count; many may not even
consider themselves workers. Moreover, while women represent 18 per cent of those self-employed
in the rural areas—mostly own-account workers and smallholder farmers— their share drops to 3 per
cent among employers (e.g., larger farmers and small and medium-sized enterprises). Thus, women
who work are often pushed into jobs with low earning potential and little prospect of development
and growth. (Source: International Fund for Agricultural Development [IFAD]/International Labour
Organization [ILO] Country Brief, n.d.)

In many contexts, migration remains a routine coping strategy in the face of land pressures and lack of
employment opportunities. One common misapprehension is that migration is largely a phenomenon of
poverty driven by those facing the greatest resource-access constraints. Under this conceptualization,
people least able to tackle climate-related stress are most likely to migrate.
Bendandi (2020) argues that land degradation, land tenure insecurity and lack of rainfall are major
drivers of environment-induced migration. Bendandi also argues that land fertility and productivity are
major “pull” factors. Our framework (Figure 2) helps illustrate the role of migration within complex
6

See https://www.agrimaroc.ma 15/02/2020.
In 2013, Morocco enacted its new migration policy, marking a major paradigm shift: Morocco now viewed itself as a country of immigration,
and no longer just a transit country.
7.
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decision-making and feedback loops, including as an intrinsic part of livelihood diversification strategies
in both farming and pastoral systems. The performance of the labour market is one of the major
variables shaping migration patterns. Morocco's labour market faces challenges, such as slow job growth
that does not accommodate the needs of the working-age population, as well as slow growth of
non-agricultural employment. It is also heavily dependent on the informal sector. Morocco’s working-age
population has increased by 300,000 people per year over the past decade while new jobs have
increased by only 129,000 per year. Women are less integrated in the employment market, as are youth,
whose school enrolment has doubled. Although unemployment decreased from 13.8 per cent in 1999 to
9.4 per cent in 2016, this was largely due to new jobs created in urban areas over the past 15 years. Tied
to these issues are critical cross-cutting gender components, given the important disparities in gender
contribution to the workforce between sectors (see Box 5). This means that the proportion of
working-age population relative to those younger than 15 or older than 64 is increasing. Rural
populations, comprising 13.8 million people (39 per cent of the total population), lag behind somewhat
as birth rates remain higher in rural areas than in urban areas.
However, for the country to benefit from this dividend, the cohorts of young men and women leaving
education need to find decent jobs that match their skills and abilities and earn them a fair income.
Otherwise, a potential economic boom could turn into an unemployment crisis.

3.2

How important are environmental factors, including climate change?

Box 8 Perceptions of poverty

Although Morocco has seen an improvement in its standard of living and a
combined decline in poverty and vulnerability between 2007 and 2014,
subjective poverty remains high. A marked divergence between subjective
poverty and the monetary aspects of poverty is a common phenomenon in
developing countries, which shows the complexity of the very concept of
poverty.
Nationally, the subjective poverty rate (the percentage of households
considering themselves poor) increased from 41.8 per cent in 2007 to 45.1
per cent in 2014. The largest increase was in rural areas: by 15 per cent,
reaching 54.3 per cent. Thus, more than half the population living in rural
areas consider themselves poor. This was also true among women (55.3 per
cent) and under 25s (57.6 per cent). Overall, 39.3 per cent of the households
thought that poverty had increased and 63.9 per cent believed that inequality
had grown.
The high perception of poverty contrasts with the actual reduction in
monetary poverty, as well as the high rate of growth in agriculture GDP. The
perception of poverty is higher among the poorest but it has been growing
among the more well-off, especially in rural areas. Perception of poverty was
unsurprisingly higher at the bottom of the income distribution.
Source: Morocco, High Commission for Planning and World Bank (2017b, pp. 2-3).

The key question arises, therefore, about the relative weight of climate factors in migration
decision-making and in the relationship between migrants and home areas – a key part of the feedback
loops in Figure 1. Relationships between rural development and remittances remain complicated. While
there is evidence that remittances through family and village networks have been important in
supporting local economies and infrastructure development (e.g. in the Rif), including through
establishment of small and medium-sized businesses – which in some cases have transformed rural
economies – other areas have seen an inclination towards investment in consumption (Collinson, 1996
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cited in Sorensen, 2004). An important link back to climate change is the extent to which remittances
have therefore been invested in the physical means to tap into groundwater for irrigation, including
under provisions and plans encouraged by the Government.
Box 6 indicates that there may well be links between the desire to migrate for a better life and
perceptions of poverty, rather than real income differentials. An important avenue to explore with
respect to this notion of relative poverty is whether increasingly adverse climate conditions (and the
reporting of them in media, etc.) help shape popular perceptions of life situations, including whether
individuals perceive migration to be a route to a better life, in urban areas or abroad.
Migration also has important intersections with gender, social class and perceptions of poverty (see Box
6). Broadly speaking, gender effects of migration in the wider region include women “left behind” in rural
areas with reproductive and productive roles, facing more intensive workloads, including in some cases
managing increasingly scarce water supplies (Verner, 2012). Moreover, Verner argues, “If rural women
taking on new roles do not have the skills to generate productive livelihoods, as a result of discriminatory
social norms and limited education opportunities, then they are at risk of falling into poverty. Promoting
gender equity, by tackling both discriminatory norms and inequalities in access to resources, is thus a
vital component of effective climate change adaptation strategies”8. In fact, in Morocco, more recently
female-specific migration has increased. The stereotype of the uneducated “guest worker” is now largely
untenable, and outmigration increasingly involves skilled workers and businesspeople as well (Berriane,
de Haas and Natter, 2015). More women are migrating independently, in contrast to the situation prior to
the 1990s when most Moroccan women migrated as dependent spouses or parents as part of family
reunification (ibid.).
As an adaptation strategy, a recent review of the literature on migration and climate shows that
migration can be successful, including supporting diversifying sources of income and/or managing risk,
and “should not be regarded as a negative outcome of environmental change per se” (Flavell, Milan and
Melde, 2020, p. 13). This implies agency and freedom to make choices rather than being forced to move
under stress-related conditions. An important additional distinction needs to be made, however,
between those who choose to move (the voluntary mobile) and those who are unable to migrate and are
essentially “trapped” (Foresight, 2011). The latter may constitute the poorest and most marginalized
people in a community, often lacking the financial means to move. Over time, and with migration playing
an important part in supporting structural economic change, the shift away from subsistence agriculture
in the southern Mediterranean, de Haas (2011b) suggests, may in fact mean a decrease in people’s
exposure to climate change: “increases in non-agricultural income, including remittances, seem to have
increased resilience to cope with environmental stress” .
This suggests an important point about the water-climate-migration nexus: building better migration
planning into national development strategies could double up as a resilience-building measure to
strengthen societies and economies in the face of growing resource demand and supply constraints. The
review of some of the literature in this report suggests that a framework capable of better capturing the
complexity of links within and across this nexus can be a useful tool in developing greater policy
coherence, especially in moving from policy as an emergency response to stress, to policy that can help
mitigate future stress. There is perhaps a need to flip the thinking on migration in Morocco and the wider
region, and to encourage other regional actors – especially those in Europe – to do the same. That means
migration planning that encourages more skilled migration, more widespread acquisition of higher
education, stronger links between meaningful work and investment of remittances in socioeconomic
resilience-building, founded on stronger notions of collective action and equality. Our conclusions
explore some of these initial policy pointers further.
8.

The migration experience of Morocco is part of a wider cultural milieu. Nearly 40 films have dealt with the topic. The authors of a recent article
on the subject found that economic reasons are not always the first driver of migration. See Garcia (2020).
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4

Conclusions: complex systems, growing pressures – joining up the dots

This review identifies two key features of the climate-water-migration nexus in Morocco and the wider
region – namely that “complex systems” and “growing pressures” are part of the current context. This
conveys a simple truth that scarcity of natural resources is not just a natural phenomenon, but also to
some extent “manufactured” through policy decisions, market dynamics, and the actions of individuals
and powerful institutions. Important messages emerge about the limits of what we can attribute to
climate change as a key driver of stress-induced migration. But at the same time, the importance of
climate change in shaping wider environments within which agricultural investment takes place and
natural resources are managed and governed cannot be underestimated, so we have to look for the
nuances, the patterns of connection and how system pressures are constantly evolving.
The complex interplay of factors determining decisions on mobility has been recognized quite widely
already. Stapleton et al. (2017) state, “Climate-related hazards are not the only factor inducing people to
move: even where hazards contribute, it is (the) underlying socioeconomic, cultural, political and
environmental processes that either allow or constrain people's ability to cope where they are, or force
them to move because support is lacking. When people can choose to move (as opposed to being
compelled to do so), economics and social ties are a stronger influence on the type (permanent or
cyclical, in-country or cross-border) of migration they undertake than the hazard itself” (p. 10). And, as
Lonergan (1998) further notes, “[g]eneralizations about the relationship between environmental
degradation and population movement mask a great deal of the complexity which characterizes
migration decision-making” (p. 11).
We reflect on this complexity in the analytical framework we have used to examine two case study basins
as part of this work – in Reports CMI-2 and CMI-3. A particular focus is on the social and economic policy
environments and interventions by government that define different kinds of agricultural and natural
resource investments, how social policy affects even the most remote households (e.g. newer
generations have far more fully literate children), and how policies that support livelihood diversification
may play key roles in shaping decisions to migrate, whether short term, long term, near or far.
A strong body of thought focuses on the need to reduce the fragility of rain-fed agriculture, and to link
this to wider regional efforts at mitigating the adverse effects of climate change. Schilling et al. (2020)
write, "For all North African countries and particularly Algeria and Morocco, it is important to reduce
economic and livelihood dependence on rain-fed agriculture, strengthen sustainable land use practices,
and increase the adaptive capacity. Since all North African countries face similar climate change
exposure, increased regional cooperation will be useful through the sharing of good practices to
mitigate the impacts of climate change”. One caution in relation to mitigating climate impacts and to
“building resilience” is the challenge around access to and use of precious groundwater resources as a
climate change “buffer”. Policy decisions that encourage groundwater “chasing” may simply be storing
up future risk.
Interventions also need to carefully consider the other range of contributory factors in decisions to
migrate, and look at the broader picture of employment and future job prospects that meet the needs
and aspirations of a more educated and mobile youth population – as well as one far more exposed to
global levels of inequality through the power of social media.
Therefore, while increasing the resilience of rural farming systems may seem like one policy to
strengthen rural communities, policies on migration and the links from migration, through climate
resilience-building, to investment and development in rural areas – and peri-urban areas – need
further integrating. In short, a greater framework for policy coherence across a range of social and
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productive sectors is required, and one that is further harmonized with a range of external actors,
including neighbouring regions.
If one core message emerges from this review and analytical framework, it is the need to reflect more
effectively the messy reality of migration decision-making from individuals, through rural communities,
to large segments of the economically active population. Connecting the dots across sectors and
different levels is essential. Viewing migration as a key part of social transformation, as well as related to
climate-induced stress, is key. We hope that this report will contribute in some small way towards that
objective.
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Appendices
A. Data-collection framework
Based on the review and the framework set out in Figure 4, a table of questions was derived to be
applied in case studies in the Souss Massa and Oum Er Rbia basins. The table extracts from, and
elaborates, key questions from the respective boxes of the framework, following a broad progression
from left to right (grey arrows), moving from potential climate and non-climate drivers of migration
through to the significance of migration impacts on potential development outcomes.
These outcomes then result in effects that can (but do not necessarily) provide feedback to reinforce (or
possibly ameliorate) impacts, as well as help shape intermediating factors (e.g. policy), and finally,
potentially, have impacts on direct and indirect climate drivers. The point of this table and framework is
to explore levels of complexity relating to migration patterns, including both climate and non-climate
factors. We see this as a structured guide to help seek out and question specific data and ask more
focused questions of key informants and/or focus groups, to improve understanding of overall
climate/non-climate relationships.
The questions are sequenced from left to right by row (level of questions, i.e. at the national, subnational
or local level). The questions themselves are structured to follow the sequence of Framework 1-4 (Annex
4) and are similar, but adaptable, at different levels.
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Table B1 A data-collection framework for issues relating to climate change and migration in Morocco

Question levels
1. National
A) Data interrogation
(questions to be asked of
data sets: Is the data
available; if yes, what does
it show?)

B) Key informants

2. Subnational
A) Data questioning

1. Potential drivers

2. Intermediating factors

3. Possible impacts on migration

4. Significance of migration impacts on development outcomes

1. What data are there on climate
change signals (including extremes)
in the past 10 years? How far back
are trends discernible?
2. What impacts on agriculture are
visible in the data (e.g. by type)?
3. What other impacts are
identifiable from data?
4. What do other key data sets tell us
about major social trends at the
national level?
5. What do data on economic
projections tell us about changes in
economic structures?
1. How has climate change affected
the shape of policy in agriculture and
other key sectors of the economy in
the past 10 years?
2. How has planning in the country
changed as a result of climate
change?
3. What, if any, are the major social
trends and economic stresses being
caused by observable climate
change?
4. What other political-economic
factors shape migration decisions,
trends and policy?
5. What are the key relationships
between climate and non-climate
drivers of migration?

6. Are there data on the integration of climate
change into different policies in key sectors
(agriculture, environment, employment, industry,
etc.)?
7. What data are there on national disaster risk
and risk reduction policies and strategies?

10. How have factors identified in the
preceding columns on climate impacts
affected migration trends and processes?
11. What are the key relationships
identified?
12. How have non-climate factors
identified in the preceding columns
affected migration trends and processes?
13. What are the apparent relationships
and trends between climate and
non-climate data?

14. What data exist on how migration has affected agricultural outcomes
(e.g. income levels, labour inputs, private investments, crop/livestock
choices)?
15. What specific environmental/landscape data is there on grazing,
groundwater levels, land tenure changes, forestation, etc.
16. What data exist on changes in labour availability in
agriculture/non-agriculture sectors, disaggregated by gender?
17. What do the data tell us about gender and age-related outcomes of
outmigration in rural areas?
18. How has migration affected rural–urban linkages?

6. What key policy areas that you know about
make explicit reference to and are shaped by
climate change data?
7. Have natural disasters affected migration in the
past 20 years? If so, how and what is the evidence
base?
8. How and in what ways do cultural and religious
factors play a part in why and how people migrate,
and to where?
9. How have levels of poverty (real and perceived)
shaped migration trends?

10. How are the key factors identified in
relation to climate drivers affecting
migration patterns and trends?
11. How have these relationships changed
in the past decade?
12. How have non-climate factors affected
migration trends and processes?
13. How have these relationships changed
in the past decade?

14. How has migration affected rural development, including levels of
private investment, labour markets (and cost of labour), farmer choices,
etc.?
15. Has migration caused any significant environmental or landscape
changes in the past 20 years?
16. Are there any significant age-/sex-related impacts of migration in
rural and/or urban areas that you are aware of?
17. Has migration affected rural–urban linkages between communities?

1. What subnational differences in
climate signals and impacts exist?
2. How are these reflected in
perceptions of impact?
3. What subnational data exist on
social and economic trends in
different regions (including case
studies)
4. What subnational data exist on
political-economic factors shaping

5. What data are there on the effects of migration
policy in the case study area?
6. What data are there on disaster risk and risk
reduction in the case study area?
7. What can other cultural, religious and social data
tell us about demographic change and migration in
the case study area?
8. How important is experience of remittances to
encourage further outmigration?

9. How have factors identified in
preceding columns on climate impacts
affected migration trends and processes?
10. What are the key relationships
identified?
11. How have non-climate factors
identified in preceding columns affected
migration trends and processes?
12. What are the apparent relationships
and trends between climate and
non-climate data?

13. What data are there on migration-related agricultural outcomes (e.g.
labour inputs, levels of private investment, crop/livestock choices) in
your area?
14. What specific environmental/landscape data are available in your
area on grazing, groundwater levels, land tenure changes, forest cover,
etc., and are there any key trends discernible?
15. What disaggregated labour-market data exist for your area/basin,
including by gender?

8. What key cultural, religious and other data exist
that can enable better understanding of
demographic changes and movements?
9. What key data on water policies exist that can
help explain stresses (beyond climate-related
water availability), e.g. demand/supply?
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migration in different regions
(including case studies)?
B) Key informants

3. Local
A) Data questioning

B) Key informants

1. How effectively is policy on climate
change and resilience being
implemented in your region/area?
2. What are the gaps and challenges
in implementation?
3. What are the key social trends, if
any, linked to climate impacts (or
perceptions of them)?
4. What are the key factors causing
migration from your area/basin to
other parts of the country or abroad?
5. How, if at all, are these linked to
climate change perceptions and
impact/non-climate factors?

6. How significant are climate-related policies
implemented in your area and how do they
influence outmigration?
7. How significant have extreme weather events
(floods, droughts, heatwaves) been in the past
decade?
8. How important are cultural and religious factors
in people's decisions to migrate from your
area/basin?
9. How important a factor is gender equality in
migration decisions (who, to where, when, etc.)

10. How are the key climate factors
identified in previous columns affecting
migration in your area and how have they
changed in the past 10 years?
11. How have the livelihoods of rural
households changed over this period?
What has driven that change?
12. How important is income remittance to
changes in livelihoods, including
investments in agriculture?

13. How has migration affected household livelihood choices in your
area/basin?
14. Are there any links between migration patterns and landscape or
other environmental changes in your area/basin?
15. What, if any, are the specific age-/sex-related impacts of migration in
your area/basin?

1. What community-level
climate-related phenomena have
occurred (and been felt) in the past
10 years (extremes, trends, etc.) in
the area?
2. What data, if any, exist on these
impacts?
3. What data sources are there on
socioeconomic trends in the
community?
4. Are there any specific data on
political-economic issues that are
shaping decisions by people to
migrate from the area?
1. In your opinion, how much does
your community feel the effects of
policy implementation on climate
change resilience, livelihood support
or other government policies?
2. How would you describe the main
social trends and changes taking place
in your community and how are
theselinked to trends in migration, if
at all?
3. How important are age/sex
dimensions in migration
decision-making?

5. What data exist on community-level climate
policy implementation, its impacts and
challenges?
6. What data do you have on community-level
impacts of and responses to natural disasters
(extreme climate events)?
7. What key cultural, religious and other data exist
in your community that can help in understanding
demographic changes and movements?

8. How have factors identified in
preceding columns on climate impacts
affected migration trends and processes?
9. What are the key relationships
identified?
10. How have non-climate factors
identified in preceding columns affected
migration trends and processes?
11. What are the apparent relationships
and trends between climate and
non-climate data?

12. What data are there on migration-related agricultural outcomes (e.g.
labour inputs, levels of private investment, crop/livestock choices) in
your community?
13. What specific environmental/landscape data are available in your
community on grazing, groundwater levels, land tenure changes, forest
cover, etc.? And any key trends?
14. What disaggregated labour-market data exist for your community,
including by gender?

4. How has your community engaged in
climate-related policy interventions by national
and subnational governments? What has been
their impact?
5. How has the community felt and responded to
climate-related natural hazards in the past 10
years? Have any specific groups been particularly
affected?
6. What role do specific cultural and religious
factors in your community play in decisions by
household members to migrate?
7. What other issues of livelihood security impact
household migration decision-making?

8. How are the key climate factors
identified in previous columns affecting
migration in your area and how have they
changed in the past 10 years?
9. How have the livelihoods of rural
households changed over this period?
What has driven that change?
10. How important is remittance income to
changes in livelihoods, including
investments in agriculture?

11. How has migration affected household livelihood choices in your
community?
12. Are there any links between migration patterns and landscape or
other environmental changes in your community?
13. What, if any, are the specific age-/sex-related impacts of migration in
your community?
14. To which areas have people mainly migrated from your community?
15. What proportion of migrants return to your community, versus those
who permanently migrate elsewhere?

Notes:
Red = climate factors; blue = non-climate factors.
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B. Framework for navigating patterns of migration and climate change – domains of data

Figure C1 Analytical framework of migration, water and climate change in Morocco

Earlier analysis evolved into this framework (Figure C1). This included understanding the kinds of data sets that would be useful in assessing key
elements in any climate–migration relationships and the ways in which different factors overlapped in understanding these relationships (see Figure C2).
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Figure C2 Intersecting factors in the migration-climate-water nexus
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