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Introduction: the Tunisian context of migration
In countries such as Tunisia, where the agricultural sector is highly important and depends on the

good management of scarce water resources, the deterioration of the latter due to overexploitation

and/or climate-change impacts can cause people to relocate and seek other sources of employment.

In Tunisia, as elsewhere, it is impossible to isolate the climate-change determinants of migration.

Indeed, migration decision-making is informed by a range of economic and sociological factors, as

well as ecological and resource-based signals. Climate change may be an important “causal

accelerator” rather than a single determining factor. However, migration can also be part of a

successful adaptation strategy to diversify sources of income and/or to manage risk. Furthermore,

migration can play an important role in supporting structural economic change and decreasing the

exposure of people to climate-change effects. Remittances can contribute to diversifying an economy

with non-agricultural activities and/or to increasing the resilience of agricultural systems to cope with

climate change.

Migration dynamics in Tunisia have varied over time depending on the socioeconomic and political

context of the country (Khadra et al. 2021). During the precolonial era, internal migration mainly

occurred from south to north (to the capital and cities in the north, and the coast) due to the arid

environment in the south. Also, seasonal migration impacted life in the countryside between the

oases of the south, the olive farms of the Sahel and the cereal plains of the north. Colonization

brutally modified this order by preventing people from moving livestock in a seasonal cycle and by

driving members of the lower classes, particularly those who lived on the plains in the north-west,

from their lands.

During the first decade of independence, the process of constructing the State, replacing the

colonists and setting up the administration apparatus made the capital, Tunis, the hub of migratory

dynamics (Belhedi 2001). Thus, in the census of 1966, the Governorate of Tunis found that 36 per

cent of its population originated from a region other than the one where it was settled at that time

(Picouet 1971). Most of the new internal migratory movements that have occurred during the last

three decades cannot be described as a rural exodus, but rather as an interurban migration with an

equal effect on women and men (the proportion of female internal migrants is estimated at 51 per

cent for 2009–2014), and particularly young people (Khadra et al. 2021).

However, it was only from the 1960s onwards that Tunisia experienced significant emigration of its

population to some European countries, especially France and Germany. Initially, this emigration

concerned single men who left for stays of limited duration and was often linked to the achievement

of specific objectives, such as the construction of a house, the improvement of living conditions or

the marriage of children. The duration of the migration and the date of the return home were often

decided in advance based on the objective of the migration.

The change in the migration policy of European countries following the oil crisis in 1973 led Tunisian

emigrants to change their destination. After 1975, Tunisian emigration was directed towards Libya

and the Gulf countries. However, it remained dependent on the nature of political relations between

Tunisia and the various Arab countries, and the number of migrants grew and shrank as the nature of

these relations changed. For example, Libya forcibly returned many Tunisian emigrants in 1985

following the political crisis between Tunisia and Libya. Since this date, new, mainly European

destinations for Tunisian emigration have emerged, as have new forms of emigration (regular and

irregular emigration). It should also be noted that in addition to the constant fluctuation in the

volume of Tunisian emigrants and the diversity of their destinations, Tunisia has changed its

migratory status since the early 2000s from a country of emigration to a country of transit and

immigration (Bel Haj Zekri 2016).
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In addition to departure movements, Tunisia also experiences return migration. According to the

2014 census, during the reference period (2009–2014), 29,300 migrants returned home, largely from

France, Italy and Libya (Khadra et al. 2021).

Just as the destinations and forms of migration have evolved, so too have their motivations over

time, due to multiple and often interconnected factors. The recent study conducted by the

Observatoire National de la Migration [Tunisian National Observatory of Migration] in association

with the International Organization for Migration (Jelassi, Ben Amor and Sanchez 2020) to examine

the motivations of regular and irregular external migration from Tunisia concluded that, in addition

to the traditionally identified economic and social factors, freedom of movement and travel was

among the most important drivers. Indeed, while 58.37 per cent of Tunisians surveyed indicated that

their aim was to improve their standard of living and 55.67 per cent indicated that they needed

money for their family, 55.67 per cent indicated that migration would allow them to travel more

freely and 52.43 per cent said that they just “wanted to go abroad”. The study also pointed out that

what drives irregular migration is the reduced availability of options for people to move safely,

regularly and with dignity.

Migration decision-making has thus been informed by a range of sociological and economic factors.

The deterioration of whole sections of the economy that rely on the environment, for example,

agriculture, fisheries and even tourism is due to the degradation of natural resources, their

overexploitation, or the impacts of climate change, leading people to move for longer or shorter

periods and to seek other sources of employment (Khadra et al. 2021). However, migrants rarely

state environmental and climate-change motivations as the primary cause of their departure, and

these motivations are seldom included in statistical categories due to not being considered

“legitimate” compared with other recognized and common factors such as unemployment, low

income and high living costs. Furthermore, a literature review shows that rural populations in

different regions engage in seasonal or temporary migration for decades to cope with the difficulties

of their agricultural activity and diversify their income (Bounouh and Gsir 2017). It is therefore

difficult to dissociate climate-motivated migration from traditional migration. This study aims to

understand these inherent links of the water security, climate change and migration nexus through

the in-depth analysis of two local case studies: the first downstream of the Nebhana dam in the

Governorate of Kairouan and the second in the border area of the Governorate of Jendouba.

A. Methodological approach
The water security, climate change and migration nexus in Tunisia is being assessed within the

framework of the project “The Water Security Nexus in North Africa: Catalyzing Regional

Coordination Around Climate Change, Resilience and Migration”, which was also applied to Morocco

(see Figure 1). This analytical framework comprises drivers, intermediating factors, impacts and

outcomes, and includes key feedback loops between these discrete elements that help determine

how nexus relationships may evolve over time, with impacts felt across a range of government

policies, social-change indicators and economic-development trends. Based on this framework, an

interview guide has also been developed1 to assist in capturing all the complex dimensions described

(see annex 1).

Stakeholders were then mapped to identify key actors before organizing the field missions in the two

pilot areas. In addition to the desk review, the results of the interviews contributed to the

preparation of this report.

1 The interview guide was developed by Khadra et al. (2021) and refined by the author.
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Figure 1. Analytical framework of migration, water and climate change

Source: Nicol, Aderghal and Patel 2022

B. Case study 1: downstream of the Nebhana dam, Kairouan

1. Context downstream of the Nebhana dam

1.1. Geographical situation

The study area is located downstream of the Nebhana dam watershed. The watershed extends over

about 852 km2 and is bordered by the mountains of Djebel Serj and Djebel Fkirine in the west, the

mountain chain formed by Djebel Oueslat and Bou Dabbous in the south, and the ridge of Draa es

Souatir and the water depression of Sebkhet Kalbia in the east (see Figure 2).
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Figure 2. Delimitation of the Nebhana dam watershed

Source: Adapted from Allani et al. 2015

The watershed is characterized by semi-arid weather with high inter-annual and inter-monthly

rainfall variability, a cool wet season from November to March and a dry hot season from May to

September. The annual rainfall average (1985–2004) is 309 mm and the reference evapotranspiration

(1985–2004) is 1,327 mm (Allani et al. 2020).

The downstream part of the basin (the study area) is formed by the fertile plains of Kairouan-Aïn Bou

Mourra and Sisseb El Alem. From an administrative point of view, the study area belongs to the

delegation of Sbikha, the total population of which was estimated at 74,975 in 2019 (Office de

Développement du Centre Ouest [Office for the Development of the Central West of Tunisia] 2019).

Irrigated agriculture remains the main activity in the study area and is formed by:

- Public irrigated perimeters (PIPs) supplied by the Nebhana dam and created by the

Government in the 1970s as part of the Nebhana dam system (described in section B1.2). In

total, six PIPs have been developed in the plains, with a total surface area of 1,760 ha.

- Private perimeters supplied by private wells from groundwater resources (the existing

aquifers and their hydraulic situation are discussed in section B1.4). The total surface area of

the private perimeters is estimated to be more than 20,000 ha.

However, due to the increasing scarcity of water resources, the agriculture and irrigation system is

being transformed, and not necessarily in a planned or more sustainable way. To understand the

motivations behind this transformation and appreciate its trajectory, it is essential to consider the

comprehensive Nebhana dam system (beyond the study area) and the links with the agricultural and

water situation in the study area.

1.2. The Nebhana dam system: a complex system reaching its limits

The Nebhana dam system is a complex hydro-agricultural infrastructure developed around the

multipurpose (flood protection and irrigation) Nebhana dam, which was built in 1966. The associated

reservoir has a storage capacity of 86 million m3 which is currently limited to 58 million m3 due to silt

build-up. This capacity is expected to continue decreasing to around 33 million m3 by 2050.

Initially, the Nebhana dam system served 11 PIPs in the three Governorates of Kairouan, Sousse and

Monastir. Over time, the system has been extended to serve 28 PIPs, covering a total surface area of

around 7,125 ha via a main water pipe of more than 120 km in length (see Figure 2). In the past,
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farmers extended their irrigated surfaces, encouraged by the abundance of water resources. The

Government allowed this to happen, not foreseeing the impending intense competition over the

water resources, which could even be considered a water crisis. The current surfaces irrigated by the

Nebhana dam system are distributed among four governorates as follows:

- 6 PIPs in the Governorate of Kairouan (1,712 ha)

- 6 PIPs in the Governorate of Sousse (2,413 ha)

- 14 PIPs in the Governorate of Monastir (2,750 ha)

- 2 PIPs in the Governorate of Mahdia (250 ha)

The Nebhana dam system also provides water for recharging the Monastir aquifer during years with

significant water yields. Furthermore, since 2004, the Société Nationale d’Exploitation et de

Distribution des Eaux [national water supplier – SONEDE] was allocated an annual volume of

1.5 million m3 to overcome the deficit during the peak summer period in the water transfer system

from the north to Sfax and the Sahel. Initially, the agreement was that SONEDE would inject the

volume back into the Nebhana dam system during the winter period. However, once again, the

situation has evolved differently. Currently, SONEDE is using 6 million m3 during the summer period

each year and is injecting only the 1.5 million m3 back into the system, thereby increasing

competition for the water in the system, in particular because drinking water takes priority according

to Tunisian law. The current total water needs for both drinking water and irrigation in the four

governorates is around 36 million m3 (Commissariat Régional au Développement Agricole de

Kairouan [Regional Commission for Agricultural Development of Kairouan – CRDA of Kairouan] 2022).

The evolution of water allocation is provided in Figure 3.

Figure 3. Water distribution among the different users

Source: Allani et al. 2015

Looking at the annual average inflows to the Nebhana dam reservoir – estimated at 22.18 million m3

for 1967–2021 – it is clear how challenging it is to meet the demand for water, especially as the

inflows vary from year to year. Indeed, the inflows can have very negligible volumes (i.e. around 3

million m3 during the periods 1968–1969, 1981–1988 and 1993–1994), but can also reach up to

100 million m3 per year (2011–2012). In addition, climate change is expected to aggravate the

situation as discussed in section B2.
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In relation to the governance of the Nebhana dam system, initially, all the components of the system

(the dam, the transfer pipes and the perimeters) were managed by the Direction Générale des Etudes

et Grands Travaux Hydrauliques [General Directorate of Studies and Major Hydraulic Works –

DG/EGTH]. However, soon after the system was established, in 1972, the management of the

irrigated perimeters was transferred to the Office de Mise en Valeur du Nebhana [Office for the

Development of Nebhana – OMIVAN]. In addition to the maintenance of the hydraulic infrastructure

and the selling of water to farmers, OMIVAN aimed to optimize agricultural production through the

technical supervision and dissemination of agricultural techniques and the provision of means.

OMIVAN was instrumental in getting farmers to adhere to the State’s agricultural policies and hence

to the preservation of the natural resources. After the dissolution of OMIVAN in 1989, the DG/EGTH

continued to manage the Nebhana dam and the transfer network, with the management of the

irrigated perimeters transferred to the Commissariats Régionals au Développement Agricole

[Regional Commissions for Agricultural Development – CRDA] of Kairouan, Sousse and Monastir.

Consequently, the support provided to farmers became limited to extension services, which have

become less efficient over time due to the lack of extension agents. As a result, the Government’s

ability to influence and guide the farmers’ decisions in line with national policies has reduced

significantly. The impact is visible when it comes to the choice of crops with high water consumption,

for example.

At the same time, the distribution of responsibilities between the DG/EGTH and CRDAs was not well

defined. Consequently, the actual operating and maintenance costs of the transfer networks were

not charged at the price of water sold to farmers. To resolve the problem, the management of the

transfer network was transferred in 1999 to the Société d’Exploitation du Canal et des Adductions des

Eaux du Nord (SECADENORD), the national company in charge of the operation of the transfer system

in the north of Tunisia. The management of the Nebhana dam system is currently divided between

the following stakeholders:

- The Direction Générale des Barrages et Grands Travaux Hydrauliques [General Directorate

of Dams and Major Hydraulic Works – DG/BGTH], which is in charge of operating and

maintaining the dam.

- SECADENORD, which is responsible for operating and maintaining the transfer network.

As a financially autonomous national company, SECADENORD covers its operating costs

with revenue from selling water to farmers and SONEDE.

- Groupements de Développement Agricole [Agricultural Development Groups – GDAs],

which are responsible for operating and maintaining the irrigated perimeters through

management contracts signed with the CRDAs of the respective governorates.

- The allocation among the different users is decided centrally. The Bureau de Planification

et de l’Équilibre Hydraulique [Office for the Planning and Balancing of Water] within the

Ministry of Agriculture Hydraulic Resources and Fisheries of Tunisia holds periodic

meetings with the four CRDAs and SONEDE to decide the water allocation depending on

each user’s water needs and the available water volume in the dam reservoir.

Faced with water demands increasing on one side and the impacts of climate change (mainly an

increase in the frequency and intensity of droughts) on the other, water allocation is becoming

difficult for decision makers and a source of tension and anger for the population. Since 2015 and as

shown in Figure 4, the dam reservoir has been almost empty at the end of each season. The

response of the Ministry of Agriculture remains limited to advising farmers not to plant vegetables
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(e.g. tomatoes) ahead of season and to declaring water restrictions during the summer months,

without providing any other support or subsidies to counteract the farmers’ losses. These measures

are not only inefficient, but also cause further damage to the relations between the farmers and the

Government. In June 2016, the dam was shut down and all users, including SONEDE with regard to

drinking water, were deprived of water. This led to daily water cuts in the big cities of the Sahel and

resulted in anger among the population and farmers in all affected regions. In particular, in the

upstream area (i.e. the study area), street demonstrations and vandalization of the transfer network

took place, questioning the way in which water was transferred from Kairouan to other governorates

and once again raising the delicate issue of unfair regional development and the revival of

regionalism.

Figure 4. Water stock in the dam reservoir at the end of the season (on 31 August each year)

Source: Data from the Observatoire National de l’Agriculture [Tunisian National Observatory of Agriculture] no date

1.3. Public irrigated perimeters in the Governorate of Kairouan: deploying survival solutions at the

expense of sustainability

The PIPs of the Governorate of Kairouan irrigated from the Nebhana dam system experienced a rapid

and intense development until recent years. Water was available in large quantities and was of good

quality (salinity of around 1 g/l during the summer period), thereby allowing on-demand irrigation

and enabling the plantation of demanding crops and the harvesting of good yields, respectively.

Initially, the irrigated perimeters were planted with apricot trees, olive trees and fodder. After the

dissolution of OMIVAN and the consequent reduction of the guidance provided to famers, the latter

prioritized other crops with a higher economic return but also a higher water consumption (citrus

and vegetables). Furthermore, during the years following the revolution, farmers took advantage of

the weakness of the State and GDAs and extended the irrigation area beyond the delimitation of the

PIPs. The current delimitation of the PIPs and the planted crops are provided in Figure 5 and Table 1.
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Figure 5. The public irrigated perimeters of the study area supplied by the Nebhana dam system

Source: Allani et al. 2020

Table 1. Surface area and land use of the public irrigated perimeters of the study area

PIP name
Year of

creation
Surface

area (ha)

Number
of

farmers

Type of crops

Trees and shrubs Vegetables Cereals

Aïn Bou Mourra 1 1973 735 154 Citrus, apricot Green pea Wheat

Aïn Bou Mourra 2 1973 342 174
Citrus, apricot, olive
tree

Green pea

Aïn Bou Mourra 3 1973 390 86 Apricot Green pea

Fadhloun 1973 128 95 Apricot, olive tree Pepper
Wheat,
fodder

Sisseb 1 1986 80 104 Olive tree
Potato, fava bean,
green pea

Dar Jamiaa 2000 165 125 Olive tree
Green pea, potato,
pepper

Fodder

Source: Nouiri 2018

Gradually, the system reached its limits and, since 2015, the distribution of water has no longer been

balanced. Due to the urgency, in the summer of 2015, the CRDA installed water standpipes on

drinking water wells and distributed subsidies to farmers so that they could use towable tanks to

irrigate their trees. Nevertheless, the drought persisted and irrigation restrictions caused by the

Nebhana dam system remained, meaning that farmers were obliged to look for other alternatives.

They started by buying water via pipes from existing wells in nearby areas on the plain, then

upstream in the mountains where water from aquifers is available and unused because of the

absence of cultivable soils. The length of the pipes reaches 8 m and the price of the water reaches 8

Tunisian dinars per hour. Farmers are even buying small plots of land upstream in the mountains for

the sole purpose of drilling wells and conveying water to their irrigated perimeter. The surface area

of these plots is sometimes less than 10 m2 and they are bought individually or by a group of
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between two and four farmers. For the first time in Tunisia, a water market has been established

informally. The solution of bringing water from upstream is not only extremely expensive but also

unsustainable, simply postponing the breaking point. At the same time, it shows the degree to which

farmers are attached to their activity and their land: they fight for their survival, and migration is not

their first choice, nor is it an easy one.

1.4. Private perimeters in the plains of Kairouan-Aïn Bou Mourra and Sisseb El Alem

The private perimeters in the downstream plains of Kairouan-Aïn Bou Mourra and Sisseb El Alem are

supplied by the two aquifers of Sisseb El Alem and Chougafuia. The plains are very fertile and are

often ranked as the primary region for pea and pepper production in Tunisia, due to overexploitation

of the aquifers. Indeed, access to water has been facilitated through the introduction of fuel and

then electric motor pumps in the late 1970s (Figure 6). The impact on the level to which

groundwater rises was quickly noticed and in 1985, the Government declared the aquifer of Sisseb El

Alem a “preservation area”, prohibiting the drilling of new wells in the aquifer. Despite this ban,

people have continued to create new wells illicitly and the plains now hold more than 1,200 illegal

wells. Combined with climate-change impacts (reduced rainfall and increased intensity of droughts),

the overexploitation of the aquifers has led to a significant drop in the groundwater level – as much

as 3 m per year in some areas – and the drying-up of more than 200 wells.

Figure 6. Exploitation (million m3 per year) of the Sisseb El Alem aquifer

Source: Tarhouni and Hamed 2016

Adaptation strategies adopted by the farmers primarily involved water-saving techniques.

Interestingly, young farmers have been increasingly installing greenhouses in recent years, the use of

which reduces water consumption and increases revenue. This technique was introduced by young

migrants who had learned about it after migrating from Sbikha to the Sahel, a region with a long

tradition of greenhouse farming, and who decided to return and invest in the lands they had

inherited.

1.5. The delegation of Sbikha: thirst is accentuating the sense of inequity

The delegation of Sbikha relies entirely on groundwater for its drinking-water supply. It is among the

thirstiest delegations in Kairouan, due both to the recent water scarcity and to governance problems.

The city of Sbikha is supplied by SONEDE while the rest of the delegation is supplied by the GDAs.

SONEDE pumps water from the Sisseb El Alem aquifer, which is recording considerable drops in its

water level, meaning significantly reduced flows that are no longer sufficient to meet the
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population’s needs. SONEDE has been looking for alternatives (i.e. drilling wells in Enfidha in the

Governorate of Sousse) for more than five years but the acceptance of the water transfer by the

population, together with challenges to the State taking over private land for public use, has delayed

the implementation of solutions. For the rural areas supplied by the GDAs, mismanagement and

governance challenges are further issues in addition to the decreased well flows. Of the 37 existing

GDAs in the delegation, five are inactive and many are indebted to the electricity distribution

company and have to deal with long-lasting power cuts.

The population considers the critical situation regarding the drinking-water supply to be visible

evidence of inequitable development. In particular, this view is based on the transfer of water via the

Nebhana dam system from the Governorate of Kairouan to the governorates of the Sahel, which are

considered to always have been prioritized by the governing authorities. The population, especially

young people, have lost hope that the post-revolution era will improve their economic situation and,

more generally, their well-being, and do not see any future for themselves in their region, where

their basic human right is not guaranteed.

2. Climate change: a serious and imminent threat

2.1. Climate-change impacts

Part of the Mediterranean hotspot, Tunisia is highly exposed to the impacts of climate change. The

downscaling conducted as part of the Plan National d’Adaptation [National Adaptation Plan] (Touzi

2020) is based on the following expected impacts of climate change at a national level:

- An increase in temperature between +1.5°C and +1.9°C by 2050 and between +1.9°C and +3.9°C

by 2100, compared with the reference period 1981–2010.

- A decrease in annual precipitation between -6 per cent and -9 per cent by 2050 and between

-9 per cent and -18 per cent by 2100, compared with the reference period 1981–2010.

- An increase in extreme weather events, especially drought.

- A migration of bioclimatic stages towards the north with an extension of the Saharan stage and

the near disappearance of the humid stage by 2100.

- A less favourable water balance over the entire territory, leading to a decrease in inflows and

water availability.

- An increase in winter temperatures affecting the stages of crop development and yields.

The increase in temperature will enhance water stress, especially with more days of extreme heat.

The expected changes in the climate parameters, as indicated previously, will primarily decrease

water availability both for domestic use and agriculture, as well as negatively affecting the soil

conditions and physiological conditions for crop growth. How well the systems cope with these

changes will depend on the extent to which their adaptation capacities are prepared and

strengthened. In 2019, the Global Water Partnership – Mediterranean and the International Center

for Biosaline Agriculture conducted an assessment of the vulnerability to droughts of three main

agricultural activities: cereal farming, olive farming and livestock breeding. The sensitivity of each of

the activities was estimated based on three categories of indicators (ecological, social and

economic)2 and the adaptation capacity was estimated based on four categories of indicators (social,

2 Sensitivity is calculated using a combination of the relevant following indicators for each of the agricultural
activities. Ecological indicators include soil texture, the rate of soil salinization, soil depth and soil slope class.
Economic indicators include the share of cereal crops per cultivated area, share of olive crops per cultivated
area, share of rain-fed crops per cultivated area, share of fodder crops per cultivated area, share of rangelands
per agricultural area and area of rangeland per livestock. Social indicators include livestock per capita, the
weight of agriculture in employment and employment per cultivated hectare.
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economic, governance and ecological).3 The results show that the Governorate of Kairouan presents

the lowest adaptation capacity and hence the highest intrinsic vulnerability, expressed by the

sensitivity divided by the adaptation capacity (Figure 7). This means that the governorate is at a high

risk and is not sufficiently prepared to alleviate the impacts of drought episodes.

Figure 7. Intrinsic vulnerability to drought of livestock breeding, cereal farming and olive farming in
Tunisia

Cereal farming Olive farming Livestock breeding

Source: Global Water Partnership – Mediterranean and International Center for Biosaline Agriculture 2019

During the interviews with local stakeholders, the recurrence of droughts and the reduction of

inflows to the Nebhana dam reservoir were mentioned as the primary climate-change impacts that

are already being observed in the area. Further data analysis is needed to confirm the extent to

which this assessment by the interviewees is correct. However, as Figure 8 shows, during the last

decade, water inflows to the Nebhana dam reservoir were largely lower than the average for

1967–2021.

3 Social indicators include the literacy rate of people aged 10 years and over, schooling rate between 6 and 14
years, and unemployment rate. Economic indicators include the regional development indicator, percentage of
farms for which the farmer is occupied moderately or poorly by another profitable activity and percentage of
farmers with access to agricultural credit during 1999–2004. Governance indicators include the number of
farmers’ associations (GDA in operation) per 1,000 farmers and the percentage of farmers that invested during
2010–2017. Ecological indicators include the number of soil and water harvesting structures (spreading and
recharge) in relation to the surface area of agricultural land.
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Figure 8. Inflows to the Nebhana dam reservoir over the period 1967–2021

Sources: Allani et al. 2015; data from the Tunisian National Observatory of Agriculture no date

2.2. Climate-change projections in the study area

In an attempt to examine the impacts of climate change on the irrigation supply and demand of the

Nebhana dam system, Allani et al. (2020) combined the stochastically downscaled general circulation

models based on Coupled Model Intercomparison Project Phase 5 scenarios with two Representative

Concentration Pathway emission scenarios (RCP4.5 and RCP8.5), using the Long Ashton Research

Station Weather Generator (LARS-WG 6.0) for three time periods: 2021–2040, 2041–2060 and

2061–2080. The results detailed in Table 2 show an increase in the reference evapotranspiration,

which is expected to reach 6 per cent on average, and a reduction in rainfall of up to 8 per cent in

RCP4.5 and RCP8.5 emission scenarios.

Table 2. Average and standard deviation (in parentheses) of reference evapotranspiration and
precipitation in the Nebhana watershed in RCP4.5 and RCP8.5 emission scenarios

Period

Reference evapotranspiration (mm) Rainfall (mm)

Baseline RCP4.5 RCP8.5 Baseline RCP4.5 RCP8.5

2021–2040 1,258 (10) 1,317 (5) 1,323 (6) 300 (76) 274 (30) 286 (39)

2041–2060 1,320 (25) 1,328 (32) 261 (32) 301 (136)

2061–2080 1,341 (29) 1,375 (30) 262 (32) 248 (26)

Source: Allani et al. 2020

However, irrigation water needs have turned out to be diverse, depending on crops. In particular, this

is explained by the fact that the crops’ cycle lengths are expected to shorten according to their

thermal characteristics (base temperature and heat requirement). The crops most affected are olive

and citrus, with a decrease of between 27.9 per cent and 22.4 per cent and between 34.6 per cent

and 28.9 per cent, respectively. The least affected crops are wheat, oat and potato with an average

reduction of 5.4 per cent, 6.3 per cent and 6.4 per cent, respectively. Consequently, by 2040, fruit

trees, citrus and almonds will register a decrease in irrigation demand (7.3 per cent), whereas olive,

apricot and pomegranate will show an increase (2.3 per cent), reaching 3.8 per cent for

pomegranate. As for cereals, only barley will have a decrease in irrigation water requirements of 3

per cent, while for wheat and oat, irrigation water requirements will increase by 0.8 per cent and 2.4

per cent, respectively. For fava bean and green pea, a significant decrease in irrigation demand (17

per cent) is expected, whereas potato and cucumber show an increase of 15 per cent. In RCP8.5,
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most crops will experience a decrease in irrigation water requirements, ranging from 2 per cent for

oat and wheat to 16.3 per cent for green pea. The increase concerns only apricot, pomegranate,

pepper, cucumber and potato with 2.1 per cent, 2.7 per cent, 1.7 per cent, 9.4 per cent and 11.5 per

cent, respectively.

At the same time, in both emission scenarios, the annual inflow to the dam will decrease

significantly, as shown in Figure 9. By 2040, the annual inflow is expected to be reduced by 28 per

cent in RCP4.5 and 23 per cent in RCP8.5. This is due to happen in less than 20 years, while the

current users’ water needs are already higher than the average annual inflow (36 million m3

compared with 22.18 million m3). A lack of strategic intervention from the Government will

exacerbate the gap between supply and demand. Water unavailability will lead to the abandonment

of farming activities and all that this entails in terms of a higher unemployment rate and the

movement of the population looking for other survival options.

Figure 9. Annual inflow to the Nebhana dam reservoir in Representative Concentration Pathway
emission scenarios

Source: Allani et al. 2020

2.3. Climate adaptation policies: acting due to urgency

Since the 2000s, Tunisia has engaged in a number of projects to assess the vulnerability of key

ecosystems to climate change and define its adaptation policy. The Stratégie Nationale d’Adaptation

de l’Agriculture Tunisienne et des Ecosystèmes aux Changements Climatiques [National Strategy for

Adapting Tunisian Agriculture and Ecosystems to Climate Change] and the Stratégie Nationale sur le

Changement Climatique [National Climate Change Strategy] were released in 2007 and 2012,

respectively. However, implementation was slow due to a low level of political engagement and the

absence of the required frameworks and dedicated budgets. Furthermore, the national strategies

were not translated into regional and local policy actions. Officials and managers in the different

regional and local departments (agriculture, development, etc.) were left without specific guidance

or the means to alleviate the climate-change impacts, and with even less assistance when it came to

implementing actions to increase the systems’ resilience to climate change strategically and

proactively. Hence, their action followed the pre-existing approach and was dictated by the urgency

of finding solutions to critical crises. The management of the Nebhana dam system has faced the

same challenges. In the past, water-allocation decisions were made at the beginning of each season

based on the water volume available in the dam reservoir and a negotiation between the four

governorates. In 2017, a decision support system based on the water-evaluation and water-planning

model was developed with the support of Deutsche Gesellschaft für Internationale Zusammenarbeit
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[German Federal Enterprise for International Cooperation – GIZ] to assist with water-allocation

decision-making. However, no work has been carried out to generate strategic policies and

operational guidance to ensure the sustainability of the Nebhana dam system in different

climate-change scenarios. As a result, the Nebhana dam system does not meet the water demand

and no remediation actions are planned. In the summer of 2015, due to the urgency of the situation,

the CRDA deployed temporary solutions, consisting of the installation of water standpipes on

drinking water wells and the distribution of subsidies to farmers so that they could use towable tanks

to irrigate their trees.

Unfortunately, due to the persistence of the drought episodes and the lack of tangible,

well-thought-out solutions that can be implemented quickly, the CRDA has been overwhelmed and

unable to control the illegal and unsustainable solutions deployed by the farmers as described

previously. The Ministry of Agriculture is currently preparing a study to examine possible solutions

for the Nebhana dam system, including the option of transferring additional water from the north or

excluding irrigated areas from the dam system. Whatever the solution, it will be expensive and

require time to be implemented. At the same time, the anger and the desperation of the population

continue to grow and are difficult to contain without a massive political, technical and financial

commitment from the Government. Currently, the National Adaptation Plan is being prepared as one

of the country’s commitments to the United Nations Framework Convention on Climate Change.

Inaction is no longer an option: the Government must learn from the consequences of delaying or

avoiding the implementation of the previous adaptation strategies and must take responsibility for

the coherent implementation of the climate policies and strategies (national determined

contribution updated in 2021, National Adaptation Plan, etc.).

3. Migration in a context of climate change and water scarcity

3.1. Migration drivers

At various times in its history, Tunisia has experienced waves of migration driven by a combination of

push-pull factors. In the current context, characterized by a prolonged political transition phase, the

acute socioeconomic crisis and governance deficiencies, the push-pull factors are even more complex

and the multi-causality and multidimensionality of migration have broadened. The motivation

resulting from climate-change impacts is not easily distinguished. The recent study conducted by the

Tunisian National Observatory of Migration in association with the International Organization for

Migration (Jelassi, Ben Amor and Sanchez 2020) to examine the motivations behind regular and

irregular external migration from Tunisia concluded that, in addition to the traditionally identified

economic and social factors, freedom of movement and travel was among the important drivers. As

noted earlier in the introduction, while 58.37 per cent of the Tunisians surveyed indicated that their

aim was to improve their standard of living and 55.67 per cent indicated that they needed money for

their family, 55.67 per cent indicated that migration would allow them to travel more freely and

52.43 per cent said that they just “wanted to go abroad”. The study also pointed out that what drives

irregular migration is the reduced availability of routes for people to move safely, regularly and with

dignity.

In parallel, internal migration, largely dominated by the rural exodus in the post-independence

period, tends to be urban based and more local. In general, the inequitable development between

the different regions of the country as a result of natural and/or historical factors or socioeconomic

choices is the major driver for internal migration (Belhedi 2001). The persistent high unemployment

rates, the differences in living conditions and the higher salaries of urban activities compared with

agricultural and rural salaries are among the fundamental triggers for internal migration. The latter is
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encouraged by the improvement of transport and communication facilities allowing migrants to

remain in close contact with their families.

As noted in the introduction, a range of sociological and economic factors thus inform migration

decision-making, with environmental and climate-change motivations also contributing to this

migration, especially if the family’s source of income depends on agriculture (Bounouh and Gsir

2017). However, migrants rarely state environmental and climate-change motivations as the primary

cause of their departure, and these motivations are also seldom included in statistical categories due

to not being considered “legitimate” compared with other recognized and common factors such as

unemployment, low income and high living costs. Furthermore, a literature review shows that rural

populations in different regions engage in seasonal or temporary migration for decades to cope with

the difficulties of their agricultural activity and diversify their income (Bounouh and Gsir 2017). It is

therefore difficult to dissociate climate-motivated migration from traditional migration.

Droughts punctuated Tunisian population movements at the beginning of the last century. For

instance, in the difficult context of French occupation and the economic and political effects of world

transformations (the two world wars and the economic crisis of 1929), drought episodes were

periods of famine, epidemics and social insecurity, provoking not only a rural exodus but also popular

uprisings and insurrections against the occupier (Hénia 2003). During the drought episode of

1932–1934, cereal yields decreased by more than 50 per cent compared with normal years. Highly

indebted farmers were forced to abandon their land and flee to the northern plain. An exodus

phenomenon took hold and the rural population’s share of the total population fell from 83 per cent

in 1931 to 79 per cent in 1936 (Touzi 2020).

Though droughts nowadays may be less devastating, their socioeconomic impacts are still notable

and have long-lasting effects on migration. One of the parameters that can help to assess this

drought and migration nexus is the evolution of the working population in agriculture.

Agriculture occupied 14.5 per cent of the working population in 2018, down from 18 per cent in 2010

(Figure 10). Cereal farmers represent about 48 per cent of those in agricultural employment,

followed by livestock farmers (over 30 per cent). According to figures from 2012, women held 22.5

per cent of jobs in the agricultural sector.
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Figure 10. Contribution of the agricultural sector to employment in Tunisia from 2010 to 2018

Source: Chebbi et al. 2019

Agricultural employment is dominated by seasonal jobs, indicating a certain precariousness of

employment in the agricultural sector. According to the Enquête Nationale sur la Population et

l’Emploi [Tunisian National Population and Employment Survey] in 2012, only 75.5 per cent of the

employed population in the agricultural sector was able to work for more than nine months. The

survey results also reveal a more precarious situation for women in the agricultural sector, as the

proportion of women who worked in the sector for less than three months is much higher than that

of men. In addition, nearly 63.6 per cent of jobs offered in the agricultural sector for a period of less

than one month concern women.

Since 2010, the Tunisian economy has been suffering from a serious problem in terms of its ability to

create jobs given the moderate pace of economic growth. The agricultural sector follows the same

trend. The net creation of jobs in the sector has been negative for several years and the rate of

absorption of young people by this sector tends to decrease. The number of farmers has fallen from

575,800 in 2010 (which represented 17.6 per cent of the active population) to 505,800 in 2018. The

most significant decline in employment was observed after the 2009–2010 drought. The link

between the drought and the departure of the rural population (mainly young people) to big cities or

abroad in search of more remunerative activities is inherent. Without doubt, any accentuation of

drought phenomena and/or reduction in production and revenue due to climate change will result in

a massive increase in migration.

3.2. The socioeconomic conditions

Kairouan is the third poorest governorate in the country after Kef and Kasserine according to the

recent assessment by the Institut National de la Statistique [Tunisian National Institute of Statistics]

and World Bank (2020) based on the data of the Recensement Général de la Population et de

l’Habitat [General Census of Population and Housing] of 2014 and the Enquête Nationale sur le

Budget, la Consommation et le Niveau de Vie des Ménages [National Survey on Household Budget,

Consumption and Living Standards] of 2015. The poverty profile in this assessment consists of

specifying the most disadvantaged areas according to a number of variables classified into two

groups: economic variables and educational variables. In general, poverty is defined along two main

dimensions, namely insufficient income and lack of access to basic infrastructure and services

(health, water, electricity, etc.).
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The analysis shows that, in the case of Tunisia, poverty is predominantly a rural phenomenon

positively correlated with rudimentary housing and unemployment. The poorest delegations are

those with the lowest levels of connection to basic services (drinking water, sanitation, gas,

electricity) and are the most deprived of access to life amenities (television, computer, radio and

Internet connection). Among the multidimensional aspects of poverty, an important component is

access to education. There is a confirmed two-way causal relationship between poverty and school

dropout. The poorest families are also those with the least educated children or those who drop out

of school at the primary level. The family problems associated with poverty have impacts on children

that affect education (hunger, being tired from walking long distances to school, psychological

effects, etc.).

From a development perspective, it is unsurprising that Kairouan is classified among the least
developed governorates according to the development index4 developed by the Institut Tunisien de
la Compétitivité et des Etudes Quantitatives [Tunisian Institute of Competitiveness and Quantitative
Studies] (Figure 12).

Figure 11. Poverty map of Tunisia and the Governorate of Kairouan

Source: Chebbi et al. 2019

4 A composite index comprising 17 variables referring to four domains: i) wealth and employment; ii)
knowledge (education, communication); iii) health and population; and iv) justice and gender equity.
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Figure 12. Regional development barometer

Source: Ben Rebah 2012

An analysis of the delegation of Sbikha (the study area) shows that it is not the delegation with the

highest poverty index, an assessment that the stakeholders interviewed widely share. In fact, the

stakeholders expressed that Sbikha is a wealthy delegation compared with other delegations in the

governorate, such as Oueslatia and Alaâ, which are located upstream of the Nebhana watershed.

They argue that Sbikha has fertile lands and available surface-water and groundwater resources from

the Nebhana dam reservoir and the aquifers of the Sisseb plain. The natural resources capital existing

in the delegation provides opportunities for creating jobs and retaining the population in the

territory. However, the sustainable use of this capital is questionable, as discussed previously. In

addition, it should be noted that Sbikha is behind in terms of development/poverty indicators

(infrastructure and education) as Table 3 shows.

Table 3. Indicators related to education, employment and living standards in the Governorate of
Kairouan

Indicator/delegation Unit Oueslatia Alaâ
Hajeb El
Ayoun

Sbikha Nasrallah
Bou

Hajla
Haffouz Echrarda Chebika

Kairouan
Sud

Kairouan
Nord

Population No. 34,452 28,991 36,137 71,922 33,789 72,371 40,066 27,518 35,308 93,101 96,781

Poverty rate % 40.9 38.3 36.3 35.1 35.1 32.7 31.4 28.0 24.2 23.0 20.8

Average age of the
population

Years 32.3 31.3 30.7 30.7 33 29.7 31.7 31.1 30.8 30.3 30.9

School dropout % 3.3 4.0 4.3 4.1 2.7 2.4 2.1 2.9 3.4 2.2 2.3

Illiteracy % 41.1 43.3 39.8 40.1 36.5 46.3 39.8 36.1 36.8 26.6 21.5

Unemployment rate % 18.65 11.78 18.21 15.3 23.05 18.82 14.95 18.01 13.28 16.52 17.77

Employment in
agriculture

% 30.38 7.43 26.76 44.63 25.6 31.2 24.05 15.18 49.38 18.53 5.72

Connection to SONEDE
for drinking water

% 39.6 66.42 54.98 43.77 45.21 45.04 58.72 61.01 64.89 79.41 92.79

Connection to GDA for
drinking water

% 38.58 39.05 26.24 35.34 51.45 4.46 42.12 0.76 24.79 5.73 0.67

Connection to
electricity

% 90.07 89.7 90.07 91.67 91.13 91.45 94.59 86.58 93.95 94.68 96

Connection to
sanitation network

% 25.77 7.41 29.14 6.61 0 9.36 18.33 1.26 0 62.82 82.29

Households that own
their own homes

% 89.21 90.77 85.05 92.24 91.09 92.18 92.49 94.27 93.95 78.85 75.11

Households that own a
car

% 10.05 14.09 10.78 15.86 10.62 18.76 12.01 22.19 13.66 14.6 16.32

Households that are
connected to the
Internet

% 2.5 3.15 3.7 3.53 3.32 2.13 4.23 1.87 3.86 23.63 25.38

Source: Tunisian National Institute of Statistics 2014
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3.3. Migration facts and trends in the study area

From a governorate with low migratory mobility during the 1970s, Kairouan quickly evolved into a

governorate with massive numbers of departures to neighbouring regions. In recent decades,

migration has been the main factor influencing the evolution of the governorate’s population. During

2009–2014, the Governorate of Kairouan recorded the second highest negative migration balance

after the Governorate of Tunis5 (-24,410 with 7,778 in-migrants and 32,188 out-migrants) (Tunisian

National Institute of Statistics 2017).

Figure 13. Migration balance of the Governorate of Kairouan (1989–2014)

Sources: Ministère de l’Equipement, de l’Habitat et de l’Aménagement du Territoire [Ministry for Equipment, Housing and

Territorial Planning] 2016; Tunisian National Institute of Statistics 2017

The migration from the Governorate of Kairouan is largely internal as shown in Table 4. Until the

1980s, Tunis used to receive most of the migrants, with the Sahel (Centre East) gradually becoming

the main destination for migrants from Kairouan. During 2009–2014, 56 per cent of the migrants

moved to the Governorates of Sousse, Monastir and Sfax.

Table 4. Migrant flow of the Governorate of Kairouan for 2009–2014

In-migrants Out-migrants Balance %

Internal migration 7,029 29,447 -22,418 92

External migration 749 2,741 -1,992 8

Total migration 7,778 32,188 -24,410 100

Source: Tunisian National Institute of Statistics 2017

Two main motivations explain this migratory tradition that has been established over time: on the

one hand, the proximity and on the other hand, the workforce needed in these governorates.

Indeed, the Sahel governorates are more developed and attractive than the rural areas, offering a

labour market for the rural population, which has difficulty accessing land (land fragmentation,

lengthening lifespan of parents which delays the transferral of assets, etc.) and limited job

opportunities outside agriculture (the industry and tourism sector are almost non-existent). The

main driver for migration for more than 34 per cent of the migrants is employment (Figure 14).

However, the level of education of most of the migrants is low (only 18 per cent undertook university

studies), preventing them from obtaining skilled, well-remunerated jobs. Typically, men work in

construction or crop harvesting (olives, tomatoes, etc.) and women work in factories in the

neighbouring governorates (in particular, educated women who no longer want to endure the hard

5 The migration in the Governorate of Tunis consists mainly of residential mobility to nearby governorates
(Ariana, Ben Arous and Manouba).
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physical work of farming). Moreover, many factories now organize bus transportation for women

who leave their home early in the morning and return late in the evening, a phenomenon that has

been described as “fake migration”.

Figure 14. Migration drivers (left) and level of education of the migrants (right) for the Governorate
of Kairouan (1989–2014)

Source: Tunisian National Institute of Statistics 2017

The unskilled jobs to which the migrants from the study area have access keep them in a precarious

situation and limit them to spending their minimal savings on basics, primarily building a house,

getting married and starting a family. The situation for international migrants is not much better.

During 2009–2014, the balance of international migration of the delegation of Sbikha amounted to

-238 with 60 in-migrants. According to the interviewed stakeholders, the in-migrants are largely

retired people who invest in agriculture only to supplement their pension and as a leisure activity.

Therefore, migration downstream of the Nebhana dam largely involves unskilled people with a

limited education, who are pushed to migrate by the increasingly marginal contribution of agriculture

to a stable and decent income, and the absence of an employment market outside agriculture.

However, migration in its current form only generates income to cover the migrants’ basic needs and

does not provide savings that can be reinvested in the local areas.

Notwithstanding the limited financial benefit of migration to the local area, knowledge transfer is

another benefit to be appreciated at its real value. A powerful example is the transfer of knowledge

in the field of crop management in greenhouses, which are widespread in the Sahel. The use of

greenhouses was introduced to the Sisseb plain in Sbikha by migrants as an adaptation solution to

the water scarcity following the drastic drop in the water level of the aquifer. Compared with field

crops, greenhouses generate higher revenues with lower water consumption.

It is also important to highlight that farmers downstream of the Nebhana dam, including young

farmers, are persevering in looking for adaptation solutions to cope with climate-change impacts on

the availability of water resources. Migration is one of many adaptive strategies. However, it is a last

resort used to mitigate livelihood threats, including those caused by climate change. As described

previously, the other adaptation solutions that farmers are currently deploying are far from

sustainable and a breaking point may be reached in the very near future. Farmers will then be left

with no choice but to abandon their agriculture and look for alternatives, including migration.
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C. Case study 2: border area of the Governorate of Jendouba

1. Context of the border area of the Governorate of Jendouba

1.1. Geographical situation

The study area extends along the border with Algeria from Melloula to Ghardimaou, through the

delegations of Aïn Draham, Fernana and Ghardimaou (see Figure 15). Despite its relatively modest

altitude, the coastal mountain region of Kroumirie shapes the rain pattern in the region. Indeed, from

the humid climate in Aïn Draham, which receives 1,484 mm of rain each year, it is barely 70 km to a

semi-arid climate in Jendouba, which receives only 448 mm. The amount of rainfall is directly related

to the formation and features of the mountains. Due to its climate, the nature of its landform and its

geological structure, the area is exposed to different risks that are being accentuated by human

actions. The most significant risks relate to erosion, land instability and floods. Forests cover most of

the border areas, while agriculture is constrained by the poor quality of the soil, the lack of a water

table, the significance of the slopes and the dramatic erosion process. The area is characterized by

microfarms (78 per cent of farms cover less than 5 hectares) and by the large number of landless

people, who take fodder resources from the forest rangelands for their livestock and, in general,

draw on the forest for part of their income. In fact, the main economic activities in the area are the

exploitation of forest resources and families’ breeding of sheep and goats in a silvopastoral system

based on woodland grazing. The area suffers due to its remoteness, with its geographical relief, the

quality of the road system and the lack of networks constituting the main problems impeding its

development. At the same time, informal trade is widespread (fuel, food products, home appliances,

etc.).

Figure 15. Delimitation of the border areas of the Governorate of Jendouba

Source: Ministry for Equipment, Housing and Territorial Planning 2018

26



1.2. The challenge of access to water

Despite being part of what is known as the water tower of Tunisia, the border area has limited

exploitable water resources. The mountain’s terrain does not offer sites for dams to store surface

water and make it available. Groundwater consists exclusively of limited shallow aquifers that result

in springs. Drinking-water systems are absent and the population relies on these springs to satisfy

their water needs. However, due to the disruption to the rainfall regime caused by climate change,

many springs now dry up during the summer months, especially after consecutive dry seasons. As a

result, the border areas are qualified as thirsty areas (see Figure 16).

Figure 16. Thirsty areas in the border area of the Governorate of Jendouba

Source: CRDA of Jendouba 2022

As alternative solutions, the Government put in place a transfer system from the Barbara dam, but

due to technical challenges, the problem persisted and the population remained deprived of

continuous, secure water resources. The only solution still available to the population was to buy

expensive water tanks that are sold by informal water providers with no sanitary control.

2. Migration in the context of climate change and a lack of access to drinking water
The Governorate of Jendouba is among the poorest governorates according to the recent publication

of the Tunisian National Institute of Statistics and World Bank (2020). The average poverty rate of the

governorate is 21.5 per cent, with the highest rates recorded in the border delegations: Fernana

(36.9 per cent), Ghardiamou (27.2 per cent) and Aïn Draham (24.8 per cent). One of the factors

underlying this poverty is the high school dropout rate.

Migration is a long-lasting phenomenon in the Governorate of Jendouba and, more widely, in the

north-western region of Tunisia (see Figure 17). The border area in particular is experiencing a

negative demographic dynamic corresponding to a territory that drives away the population and

offers it little prospect of economic stabilization (see Table 5).
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Figure 17. Migration balance in the various regions of Tunisia between 1989 and 2014

Source: Ministry for Equipment, Housing and Territorial Planning 2018

Table 5. Evolution of the population in the border area between 1994 and 2014

Delegation
Population (inhabitants)

Average annual growth rate
(%)

Urbanization
rate (%)

1994 2004 2014 1994–2004 2004–2014

Aïn Draham 43,813 40,372 35,400 -0.81 -1.31 4.11

Fernana 51,665 52,690 47,690 0.20 -0.99 1.96

Ghardimaou 63,638 67,955 64,170 0.66 -0.57 8.30

Source: Ministry for Equipment, Housing and Territorial Planning 2018

The rise in the urbanization rate is interesting to observe as this characterizes an intradelegation

mobility encouraged by the better access to public services in terms of equipment and networks in

urban areas. It is very common for informal traders to choose to move to the main towns of the

delegations where they invest their money in real estate, hardware shops, etc.

With regard to the migration drivers, no specific data have been obtained for the border area.

However, similarly to the Governorate of Kairouan, the main driver for migration in Jendouba is the

search for employment. Also, most of the migrants have a low level of education and low

qualifications (see Figure 18). As a result, migration does not contribute as much as expected to the

improvement of the migrants’ socioeconomic situation, which remains precarious. The small

remittances are primarily spent on improving their housing and getting married.
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Figure 18. Migration drivers (left) and level of education of the migrants (right) for the Governorate
of Jendouba (1989–2014)

Source: INS, 2017.

The limited development in the area is an obvious driver for migration. At the same time, the

population and the ecosystems of the area are highly vulnerable to the impacts of climate change. As

previously described, reduced rainfall and the increased frequency and intensity of droughts

aggravates the issue of access to drinking water. Furthermore, the increase in fires deteriorates the

area’s rangelands, thereby leading to a reduction in livestock and the impoverishment of the

population. Implementing adaptation policies more quickly is therefore extremely important. During

previous decades, the existing Office de Développement Sylvo-Pastoral du Nord-Ouest [Office for the

Silvopastoral Development of the North-West of Tunisia – ODESYPANO] was instrumental in

providing the population with technical and financial assistance for the development of

income-generating activities, through a skilled and trained team of facilitators and extension staff. An

ongoing study to determine the strategic orientations of ODESYPANO is being conducted. The results

of this study should align with and form an integral part of the Government’s resilient and inclusive

development policy.

D. Policy recommendations

The following policy recommendations have been developed for policymakers and concerned

stakeholders, based on the previous analysis. These recommendations remain relatively general but

provide guidance that stakeholders from Tunisia, as well as from all countries in the region, could

consider. They also provide suggestions that could be examined in greater detail in future research

projects, as well as in related implementation projects. It would be useful to undertake additional

analyses to further develop this work and to follow up on concrete recommendations with specific

actions and investments.

Undertake immediate action to ensure the sustainability of the Nebhana dam system in the

changing climate conditions: The lack of action taken to prevent the overexploitation of water

resources and the Government’s unpreparedness to reduce the effect of climate change has led to a

critical situation. Water demand exceeds water inflow to the dam reservoir in average years. Hence,

farmers have suffered water limitations every year since 2015 without compensation. Following the

pre-existing approach is no longer an option. Immediate action must be implemented on the ground.

Despite the urgency of the situation, solutions must be considered strategically in line with the
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national approach to water security and climate adaptation, and in an integrated manner. Also, the

long-term impact of the solutions must be evaluated, which could be the objective of further

research. For example, one of the solutions being considered concerns the regularization of illegal

wells. This solution may have adverse impacts if efficient and applicable control mechanisms (i.e.

electrification with consumption thresholds, etc.) are not put in place. These adverse effects may

include the rapid depletion of the aquifer, the anger of those who respected the law and did not drill

illegal wells, the proliferation of illegal wells with the hope that they will one day be regularized and

the request of farmers from other regions of Tunisia to benefit from similar regularization. Another

solution would be the examination of the transfer of excess water from the north to the Nebhana

dam system. This solution may be technically feasible but seems to disregard the current social

context, which is hostile to further water transfers.

Accelerate the preparation and implementation of the National Adaptation Plan: For decades,

Tunisia has looked into climate-change adaptation in the agricultural and water sector. However, so

far, there have been no clear or shared policy orientations. Local stakeholders are left without any

guidance on how to deal with the already tangible climate-change impacts. The situation in the area

downstream of the Nebhana dam is a concrete illustration of the cost of inaction. Since 2007, the

National Strategy for Adapting Tunisian Agriculture has warned that certain crops will no longer be

profitable for some bioclimatic stages. It therefore recommended reconverting these crops. Since

then, no specific action has been taken to initiate this reconversion. Alongside this, in terms of water

strategies, the option of investing in expensive infrastructure to supply these crops with water is still

under consideration. This option includes the transfer of water from the north to the Nebhana dam

system. It is necessary to harmonize the various strategies (water, agriculture, adaptation) at all

levels.

Deploy the appropriate mechanisms to promote transformational change in farming practices: As

discussed previously, the Government is counting only on its limited extension capacities to influence

and guide the farmers’ decisions in line with the national policies. There is no audible call to farmers

to reconvert to crops with lower water consumption and to not plant certain crops during drought

years. The farmers’ reaction is totally predictable in the absence of encouragement and/or

compensation mechanisms. The State must have a more determinant and structured strategy to

promote its guidance and advice to the farmers, relying on adequate mechanisms such as providing

financial and/or in-kind incentives. These mechanisms could be more effective if combined with the

existing Fonds d’Indemnisation des Dégâts Agricoles Causés par les Catastrophes Naturelles [Fund for

the Compensation of Agricultural Damage Caused by Natural Disasters] or any new national climate

fund/mechanism that can be established to assist with the implementation of adaptation actions

including crop conversion.

Enhance the skills of the potential migrants: Enhancing migrants’ skills is essential to increase their

chances of acquiring better-remunerated jobs, improving their economic situation and potentially

investing in their region of origin. In Tunisia in general, public vocational training is becoming

extremely selective due to the limited number of places offered. Private centres are becoming far

more widespread, but they are expensive. However, it is important to highlight that people are

prepared to invest time and money in vocational training if there is demand in the job market. For

example, the public health school in the city of Kairouan is attracting a lot of people and those

receiving training are finding jobs easily in Tunisia but also abroad. The Government should therefore

mobilize its economic capacity and diplomacy to identify market needs, build partnerships and

reorient vocational training to satisfy these needs.
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Conclusion

The analysis of the water security, climate change and migration nexus for the area downstream of

the Nebhana dam watershed confirmed the complexity, multi-causality and multidimensionality of

the migration phenomenon. Climate change is intervening as a multiplying factor in addition to the

factors traditionally identified as determinants that push populations to leave their regions of origin.

At the same time, it should be noted that, in addition to being a universal human right, migration is

an enduring phenomenon. It will persist regardless of changes in the living conditions and the

environment. Therefore, it should not be thought of as a problem but as part of a larger process of

transformational development that encompasses economic growth, climate resilience and social

welfare. However, forced migration can become a cause for concern when people resort to this

option due to a lack of inclusion, irregular paths and even high-risk alternatives.

Therefore, stronger links need to be established between migration, climate-resilience building,

investment and development. The Government of Tunisia should work on setting a comprehensive

framework for policy coherence across a range of social, productive and financial sectors: agriculture,

technology and innovation, climate adaptation, education, vocational training, migration

management, investment incentives, etc. These sectoral policies and measures need to be

integrative and must translate into regional and local actions. The participation of all stakeholders in

defining such a framework and identifying concrete actions should be seen as an essential condition

of the success of the initiative. In particular, farmers and their representatives should be involved in a

multiparty dialogue geared towards finding and implementing solutions, as well as in monitoring the

implementation of these solutions.

31



References

Allani, M., Brini, R., Soula, H., Ghanem, M., Farhani, N., Guazzeh, M. et al. (2015). Document

Technique : Etablissement d’un Diagnostic des Ressources en Eau et de Leur Utilisation dans le Secteur

Agricole dans la Région de Nebhana—Kairouan. Projet CREM-Volet BGR. Commissariat Régional au

Développement Agricole de Kairouan. 

Allani, M., Mezzi, R., Zouabi, A., Béji, R., Joumade-Mansouri, F., Hamza, M.E. and Sahli, A. (2019).

Impact of future climate change on water supply and irrigation demand in a small Mediterranean

catchment. Case study: Nebhana dam system, Tunisia. Journal of Water and Climate Change 11(4),

1724-1747.

Bel Haj Zekri, A. (2016). Migration en Tunisie : retour historique, 15 December.

http://cartocitoyenne.org/migration-en-tunisie-retour-historique/. Accessed 11 July 2022.

Belhedi, A. (2001). Mobilité et migration de la population. Annales de l’IPALMO, 379-397.

Ben Rebah, I. (2012). Indicateur de Développement Régional : Etude Comparative en Terme de

Développement Régional de la Tunisie. Institut Tunisien de la Compétitivité et des Etudes

Quantitatives.

Bounouh, A. and Gsir, S. (2017). Migrations et Environnement en Tunisie : Relations Complexes et

Défis pour le Développement. Tunis : Organisation Internationale pour les Migrations.

Chebbi, H.E., Pellissier, J.-P., Khechimi, W. and Rolland, J.-P. (2019). Rapport de Synthèse sur

l’Agriculture en Tunisie. CIHEAM-IAMM.

Global Water Partnership – Mediterranean and International Center for Biosaline Agriculture (2019).

Etude de la Vulnérabilité de l’Agriculture Tunisienne à la Sécheresse.

Hénia, L. (2003). Les grandes sécheresses en Tunisie au cours de la dernière période séculaire. In Eau

et Environnement : Tunisie et Milieux Méditerranéen. Arnould, P. and Hotyat, M. (eds.). Lyon: ENS

Éditions. Chapter 2. 25-36.

Institut National de la Statistique (2014). Kairouan à travers le Recensement Général de la Population

et de l’Habitat 2014. Tunis.

Institut National de la Statistique (2016). Jendouba à travers le Recensement Général de la Population

et de l’Habitat 2014. Tunis.

Institut National de la Statistique (2017). Recensement Général de la Population et de l’Habitat 2014 :

Volume 5 – Caractéristiques Migratoires. Tunis.

Institut National de la Statistique and World Bank (2020). Carte de la Pauvreté en Tunisie. Tunis.

Jelassi, H., Ben Amor, M.R. and Sanchez, G. (2020). Les Sources d’Information et les Leviers de

Motivation pour la Migration Régulière et Irrégulière depuis la Tunisie. Tunis: International

Organization for Migration.

Khadra, R., Labidi, L., Gasmi, I. and Hmaidi, H. (2021). The Water Security Nexus in North Africa:

Catalyzing Regional Coordination Around Climate Change, Resilience and Migration – Tunisia case

study at national level.

32

http://cartocitoyenne.org/migration-en-tunisie-retour-historique/
https://books.openedition.org/enseditions/855
https://books.openedition.org/enseditions/855


Ministère de l’Equipement, de l’Habitat et de l’Aménagement du Territoire (2016). Etude du Schéma

Directeur d’Aménagement et de Développement du Gouvernorat de Kairouan : Résumé du Rapport

Final.

Ministère de l’Equipement, de l’Habitat et de l’Aménagement du Territoire (2018). Schéma Directeur

d’Aménagement et de Développement du Gouvernorat de Jendouba à l’Horizon 2030. Phase 3 :

Dossier Définitif – Résumé.

Nicol, A., Aderghal, M. and Patel, P. (2022). Difficult Terrain: Water, Climate Change and Migration in

Morocco Review Document and Analytical Framework. The Water Security Nexus in North Africa

Project.

Nouiri, I. (2015). Modélisation WEAP du Système Hydrogéologique de Nebhana-Kairouan. Projet

CREM-Volet BGR. Conference paper

Observatoire National de l’Agriculture (no date). http://www.onagri.nat.tn/. Accessed 4 July 2022.

Office de Développement du Centre Ouest (2019). Gouvernorat de Kairouan en chiffres 2019.

Picouet, M. (1971). Aperçu des migrations intérieures en Tunisie. Population 26(1), 125-148.

Tarhouni, J. and Hamed, M. (2016). Exploitation des Eaux Souterraines dans le Bassin de Nebhana.

Touzi, S. (2020). Plan National Sécheresse Tunisie. Initiative Sècheresse de le Convention des Nations

Unies sur la lutte contre la désertification. Ministère de l’Agriculture, des Ressources Hydrauliques et

de la Pêche.

33

http://www.onagri.nat.tn/
https://www.persee.fr/collection/pop
https://www.persee.fr/issue/pop_0032-4663_1971_hos_26_1?sectionId=pop_0032-4663_1971_hos_26_1_4973


Annex  1. Guide to interviews with institutional actors
N.B.: The interview guide was developed by Khadra et al. (2021) and refined by the author.

Précaution à prendre avant de commencer l’entretien :

La confidentialité des données :
Divulgation partielle : accepter la référence par organisation uniquement
Divulgation partielle 2 : référence par type d’organisation
Aucune divulgation : anonyme
Répondre aux éventuelles questions du participant  

Questions d’entretien

Etat de la pratique des activités agricoles à Kairouan/Jendouba

Quelles sont les principales activités agricoles pratiquées par la population locale à Kairouan/Jendouba ?

Comment évaluez- vous l’évolution de la pratique des activités agricoles dans la région de Kairouan/Jendouba durant les dernières années et au fil du

temps ?

- Pensez-vous que les superficies de la pratique des activités agricoles dans la région sont les mêmes que celles d’avant ?

- Est-ce que l’agriculture est une activité attractive ? Quel est le profil des agriculteurs ? Des jeunes originaires de la zone ? Des grands investisseurs

venus s’installer dans la région ?

- Par quoi vous expliquez cette situation ?

- Pensez-vous qu’il y a des activités agricoles qui sont menacées dans la région de Kairouan/Jendouba ?

- Comment évaluez-vous la production agricole au Kairouan/Jendouba comparée aux années 1970/1980/1990 ?

- Quels sont les secteurs les plus touché ? Les délégations ?

Etat des ressources en eau et de leur gestion ?

- Il y a une grande pression sur les ressources en eau et une détérioration de la nappe en termes de qualité (de quantité ?), quelles en sont d’après

vous les raisons ? Augmentation de la surface, gaspillage, l’absence d’autres alternatives que l’agriculture ?
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- Quelles sont les périodes qui ont vu vraiment un changement/aggravation de la situation ?

- Est-ce qu’il y a des contestations de la population sur les ressources en eau (une remise du transfert vers le Sahel) ?

- Est-ce qu’il y des conflits sur la ressource ? Comment ils sont gérés ?

- Quelles sont les reproches/critiques que la population adresse à l’Etat concernant la gestion de l’eau ?

Perception des changements climatiques et de leurs impacts sur les ressources en eau dans la région de Kairouan/Jendouba

Quelles sont les manifestations du changement climatique les plus notables à Kairouan/Jendouba ?

- Des périodes de sécheresse plus longues ? Des températures plus élevées ? Des inondations ?

- Le problème de l’eau s’est-il vu accentué ?

- Quels impacts ressentis par la population (eau potable/inondations/débordement des eaux usées ?)

- Quels impacts ressentis par les agriculteurs ? Quelles sont les cultures les plus touchées ? Depuis quand ?

- Quels sont les groupes les plus touchés par le changement climatique ?

Perception des politiques de la gestion des ressources en eau et de l’agriculture

Quelles sont la politique/les actions/ les mesures entreprises par l’Etat pour l’atténuation des impacts du changement climatique sur l’eau et l’agriculture ?

Comment les jugez-vous ? Est-ce qu’ils ont atteints leurs objectifs ? Comment/pourquoi ?

Quelles sont les actions/les mesures/les stratégies entreprises par la population/agriculteurs pour lutter contre ces impacts et améliorer leur bien-être :
diversification/départ ?...

Analyse du phénomène migratoire

Quel est le type de migration le plus répandu dans la zone :

Qui part ? Quel profil : genre/âge/activité/niveau scolaire/état civil/milieu ?

Temporaire/permanent/saisonnier ?

Vers quelle destination (interne/externe) ?

Dans quels secteurs ils/elles partent travailler/trouvent de l’emploi ?

Est-ce que ce phénomène a pris de l’ampleur dans les dernières années ?
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Quelles sont les motivations de départ : recherche de l’emploi, amélioration des conditions de vie, sentiment d’inégalité, non-accès à des ressources de
production : terre/eau, non accès à des aides financières pour l’investissement, absence de perspectives, vouloir juste partir, liberté de voyager ?

Est-ce que vous pensez que la dégradation des ressources naturelles sous l’impact du changement climatique a contribué à l’augmentation de la migration ?
Faiblement ou fortement ?

Est-ce qu’il y a des personnes qui choisissent de rester ? Qu’est-ce qui les retient à rester ?

Impact migration

Quel impact a ce phénomène sur la zone : économiquement/socialement : manque de main d’œuvre ? Localités moins peuplées ? Les femmes restent et les

hommes partent ?

Leur départ leur a-t-il permis d’améliorer les conditions de vie des migrants et/ou de leurs familles ?

En quoi les transferts de fonds sont généralement : bâtiment ? Agriculture ? Autre ?

Pour les migrants à l’international, est-ce que ceux qui reviennent choisissent de s’installer dans d’autres régions de la Tunisie en raison de services

meilleurs ?

Ceux qui partent reviennent-ils ? De façon définitive ?

Dans quels secteurs investissent-ils : des nouveaux projets ? Agricole ? Autre ?

Recommandations pour améliorer la cohérence entre développement/migration (impact migration)

Qu’est-ce que vous proposez pour mieux gérer les ressources en eau et atténuer les impacts du changement climatique dans le gouvernorat de

Kairouan/Jendouba, et éviter qu’ils soient un facteur contraignant le développement ?

Quelle politique l’Etat doit développer pour organiser le phénomène de migration ?

Comment utiliser les interliens entre l’eau/l’agriculture/la migration pour en faire des leviers pour le développement durable et la résilience climatiques

(encouragement pour l’investissement ? Subvention du transfert de technologies ?...)

Avez-vous quelques choses à ajouter ?
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Annex  2. List of interviewed stakeholders

Institution Name E-mail

Kairouan case study

Commissariat Régional au Développement Agricole de Kairouan
[Regional Commission for Agricultural Development of Kairouan]

Forum Tunisien pour les Droits Economiques et Sociaux [Tunisian
Forum for Economic and Social Rights] – Kairouan section

Ms. Saoussan Jaadi

Ms. Minyara Mejbri
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