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Introduction

Human migration resulting from climatic and environmental change is not a new
phenomenon. Populations have migrated for centuries, often seasonally, following
changes in their environment. It is even a principle of life for nomadic and pastoral
peoples who continuously seek new resources. However, the question of relations
between migration and the environment has only become a subject for scientific debate
very recently, for the first time in the 1980s with the major ecological crisis triggered
by the great droughts in the Sahel and for the second time with the emergence of the
paradigm of climate change in the 1990s.

All authors agree that the droughts of 1968-1974 and 1982-1985 caused increased
migration in Niger, Mali, Senegal and Burkina Faso both immediately and in the
long-term (CouLiBALY and VAUGELADE, 1981; FAULKINGHAM and THORBAHN, 1975;
FINDLEY, 1994; GERvAIS, 1987; HENRY et al., 2004). Use of this adaptation strategy
is all the more systematic when drought is combined with rapid population growth
and increased poverty (Henry et al.,, 2004; KNERR, 2004; PEDERSEN, 1995;
TAMONDONG-HELIN and HELIN, 1991). Generally, these authors note that interconti-
nental migration (to France) does not have the features of a spontaneous response to
the ecological crisis, in contrast with internal or cross-border and circular or short-term
migrations that more than doubled during the droughts (FINDLEY, 1994). Finally, they
observe that migration caused by the droughts affected mostly the poorest families
and young women and children, many of whom are put in foster care.
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The question gained global status in the early 1990s when the international community
started to recognise the global challenge of climate change, together with its links
and impacts on human mobility. The debate then focused on theoretical views of
environmental migration. The first approach that tended to dominate the debate was
based on conventional push-pull theories. Environmental changes in poor countries
classically result from demographic pressure on natural resources that exceeds the
carrying capacity of an area’s resources, thus causing a population exodus. This
approach inspired by Neo-Malthusianism thus provides a mechanical and encom-
passing ‘naturalising’ explanation in which migration results from population
growth that exceeds the limits of natural resources. Environmental migration is
therefore the escape from a close threat, the abandoning of the home environment
that has become inhospitable and the failure of persons and systems to self-adapt.
This current of thought therefore sees it as forced displacement driven essentially by
the environmental factor. Reflecting this trend, some studies on the poorest countries
describe rural-urban migration as the final response to the difficulties facing rural
households that cannot adapt to landholding pressure, state’s withdrawal from agri-
cultural sectors (MorTIMORE and TIFFeN, 2004) and environmental degradation.

In contrast, the other migration theories that include the ‘new economics of labour
migration’, the structuralist approach, the social network theory and the transna-
tionalism theory all suggest in their own way that environmental migration is not
only a response to a strong stimulus from the natural environment but is also migra-
tion per se with complex causality and a decision process, and that it should not
therefore be analysed as totally different to other migration. People rarely move
under the constraint of a single factor, except perhaps in the case of major natural
catastrophes.

Even though migration by rural populations occurs more often when annual rainfall
is insufficient and households no longer have food security, it is also related to a
collective strategy defined at farm level (STark, 1980). These analyses consider
that the relationship between environmental change and migration is dynamic and
complex, and does not just concern contextual (macro) but also individual- (micro)
and farm-level (meso) factors. Like any other kind of migration, environmental
migration is thus a socially constructed phenomenon and a choice in competition
with many other adaptation options (HENRY et al., 2003).

Whether it is a survival strategy or an opportunity to improve living conditions,
migration does not necessarily mean breaking with or abandoning the source territory,
even if the causes are environmental. Rural-urban migration is usually analysed
in relation with the sending area. Studies on West Africa show that population
movements are generally temporary and/or circular labour migration (BEAUCHEMIN
and BocCQUIER, 2004; HaMPSHIRE, 2002; KONSEIGA, 2007). Migrants maintain links
with their home village and participate actively in food security and sometimes in
the development of their community’s agricultural or non-farming activities.

Migration may then be a short-term survival strategy aimed at meeting livelihood
needs of households left behind through remittances used for consumption or by
relieving the strain on food because consumers have left (D Haas, 2008).
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Migration may also be an opportunity in which collective and individual strategies
are mingled and enhance individual and community lives (HARBISON, 1981; KAtz
and STARK, 1986; RooT and DEe JoNG, 1991; STARK and LEVHARI, 1982). The house-
hold’s migration history and family ties with urban residents reduce the economic
and emotional cost of migration and therefore strengthen individual motivation and
facilitate migration (Root and DE Jong, 1991). Thus the households with the most
human capital and urban social networks are those that involve in migration most
easily and strongly.

Assessing migration in terms of success or failure is a complex process that calls
for taking into account the migration project, the migrant’s previous migration
experience and the contexts of departure and return (CassariNo, 2004; CERASE,
1974). 1t is also dynamic insofar as a migrant’s project is ceaselessly reformulated
according to the failures and successes experienced. Nevertheless, in the same way
that neoclassic economic theories affirm that any return from migration shows the
inability of the migrant to maximise the income expected at his destination (TobARo,
1969), the supporters of a “maximalist approach’ (SUHRKE, 1994) to the theory of
repulsion/attraction factors consider that out-migration for environmental reasons
often express the failure of individuals and groups to adapt to the environmental
change facing areas from which these migrants originate (Mvyers, 1993, 2002;
MyEers and KeNnT, 1995). The term ‘refugee’ is indeed used readily and this does not
indicate an adaptation strategy.

Although it results partially from environmental causes, seasonal migration is difficult
to analyse in terms of failure alone. Many studies carried out on this issue in Africa
have shown that this form of mobility often follows a collective rationale whose
aim is to maintain farms in spite of the constraints that they face and give them the
technical and financial resources to enable them to develop further.

The Niakhar Health and Demographic Surveillance System (HDSS) site in Senegal
provides an interesting opportunity for examining the relationship between internal
migration and slow environmental and climatic changes (excluding sudden natural
disasters) over a long period. Observations have been recorded there for more than
50 years and provide information about migration trends and its intensity, forms and
causes. The Niakhar HDSS has also recorded daily precipitation totals since 1982
and, by means of several surveys, has documented the agricultural performance and
food security of farms for about a decade.

From the economic point of view, agriculture in the Niakhar HDSS site, consisting
of 30 villages, is focused mainly on rainfed millet and groundnut. After a dry period
lasting for nearly three decades (1970-1999), rainfall totals have increased since the
2000s and there has been an uptrend in particular between August and mid-
September (SALAck et al., 2011). We observe at the same time a growing diversity
of farm strategies and varying performance. First, we examine whether circular
labour migration is sensitive to recent changes in rainfall and its strong variability
given this new context. We then assess the impact of this migration on the cereal
self-sufficiency of households, especially for poor harvest years. Finally, if seasonal
migration proves to be a response to climatic events, we show that not all farms use this
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adjustment lever to the same degree. Overall, the extensive resort to seasonal labour
migration might depend on the occurrence of dry years and the acute vulnerability
of some farms unable to cope with the resulting food crisis.

Context of the study

The study area covers the northern part of the former Sine Serer kingdom in the
Fatick administrative region (BECKER, 2014; BECKER and MBoby, 1999). It is located
in a semi-arid dry zone (annual average rainfall between 500 and 650 mm per year
since the mid-2000s), in the south-west of the groundnut area. The economy of the
study zone is centred on agriculture and dominated by millet for on-farm consump-
tion and groundnut as a cash crop, together with livestock (cattle, sheep and goats).
This ancient farming system is set in wooded grassland in which man has chosen
every species for its usefulness. Acacia (Faidherbia albida) is the dominant species,
providing forage, food and ligneous resources and, together with livestock farming,
ensures the maintenance of soil fertility.

The study zone covers all 30 villages of the Niakhar Health and Demographic
Surveillance System (Niakhar HDSS)—a study population of about 45,000 in 2013
and an area of 200 sg. km. Average population density is 215 persons per sg. km,
with villages reaching or exceeding a density of close to or greater than 400 persons
per sg. km (DELAUNAY et al., 2013 a). Despite signs of fertility transition onset, the
fertility rate in the Niakhar study area is still very high (DELAuNAY and BECKER,
2000; DeLAUNAY et al., 2003) and remains the driving force of population growth.
Fertility still exceeds six children per woman (BulaTTi et al., forthcoming). Mass
schooling is recent and still has a weak effect on fertility behaviour. In contrast,
mortality has sharply decreased since the 1960s. Life expectancy has increased from
30 years in 1962-1968 to 69 in 2009-2011. Natural growth is therefore very strong
at 3.5%.

Over the past century, the public authorities and population have tried to reduce the
anthropic burden on the area and its resources by means of permanent and temporary
internal migration. In the 1930s, the colonial authorities considered that population
density was very high in the Sine region (Dugols, 1975). Furthermore, the authorities
regarded the Serer from Sine and Saloum as excellent farmers capable of growing
groundnut in the pioneer land in eastern Senegal. The first controlled emigration
movement was thus set up, in particular to the Kaffrine region where the colonial
administration awarded uncultivated land to farmers (GARENNE and LOMBARD,
1991). This population settlement policy was used and implemented on a larger
scale after independence in the Third 4-Year Plan (1969-1973). The Senegalese
authorities encouraged the shifting of several thousand Serer families from 1972 to
1980. First directed and then spontaneous, these population flows were nonetheless
not as intense as expected (in 1976, 5.3% of the families in the Niakhar district left
to colonise pioneer fronts in the “Terres neuves’ (New Lands) of eastern Senegal
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from 1972 to 1987). Furthermore, even though they contributed to freeing some
land, there was only a small decrease in the overcrowding of the area and a pause in
demographic growth that lasted for only 5 years (GARENNE and LoMBARD, 1991).
These migration movements were accompanied after the Second World War by the
first voluntary departures to large towns, often by way of stages such as Fatick,
Kaolack or Thiés (BEcKER et al., 1987; BEcker and MBoby, 1999).

Seasonal labour migration to the cities by young men and women started in the
1960s. They concerned the villages close to road links and mainly households
belonging to castes (griots, blacksmiths, etc.) (Guicou, 1999). Young people left for
several months of the year outside the farming period in order to find paid jobs
(RocH, 1975). Seasonal migration spread to all the villages in the surveillance site
in the 1970s and 1980s, and started at the onset of the dry season. This was also the
period when migrant networks settled in the main destination cities (FALL, 1991).
The Senegalese state withdrew from the groundnut sector in the 1990s and 2000s
under pressure from the structural adjustment programmes imposed by the Bretton
Woods institutions (AbiamacBo and DELAUNAY, 1998; MoRTIMORE and TIFFEN,
2004). The halting of subsidies for seed, inputs and groundnut purchase prices from
farmers considerably weakened the role played by this crop in the local economy.
The groundnut belt thus had to face a serious agricultural crisis that forced farmers
to make agricultural innovations and diversify their incomes. This was when seasonal
migration became widespread and reached a considerable scale, affecting very young
people, especially girls (BECKER and MBobDJ, 1999; DELAUNAY, 1994; DELAUNAY and
ENEL, 2009; DELAUNAY and WAITZENEGGER LALou, 1998). In spite of a diversification
of profiles and reasons for migration, the role of food vulnerability is still important
today (CHUNG and GUENARD, 2013).

With worsening climatic conditions, the liberalisation of the groundnut sector and
the resulting agricultural crisis, the migration phenomenon gradually spread to all
villages, all social groups and all age groups. It intensified in parallel with the
improvement of transport (LomBARD and Seck, 2008) and evolved in both form
(destinations, characteristics of migrants) and duration. Depending on the strategies
of households, migrants thus became an adjustment factor (a subsistence strategy)
or an actor in social and economic change (enrichment strategy).

Dry season migrations referred to as norane seasonal migrations form the largest
category and involve mainly young people going to cities. The men are very often
unmarried and seek a job in town to help the family, prepare their marriage or cover
their personal needs. Girls generally profit from migration to cities to earn money for
a trousseau for their weddings (DELAUNAY, 1994; DELAUNAY and ENEL, 2009). Both
girls and boys return for the farming season. In the rainy season, young men may leave
to work (navetane) as farm labourers or shepherds in rural areas. This navetane
seasonal migration is less frequent than the norane one and generally occurs when a
farm has surplus agricultural labour. Finally, in addition to these seasonal movements
governed by the farming calendar, a mainly female form of migration has developed
since the early 2000s with the generalised increase in schooling and is governed by
school holidays. This migration enables them to cover school expenses and new
needs (clothes, cosmetics, telephones, etc.) (MouLLET and ENGELI, 2013).

273



274

Rural societies in the face of climatic and environmental changes in West Africa

Material and methods

The Niakhar HDSS is the oldest population observatory in Africa. The first demo-
graphic observations were performed in Niakhar district in 1962 by Pierre Cantrelle,
physician and demographer, and were aimed at measuring child mortality and
collecting civil status data (CANTRELLE, 1965 a, 1965 c). Repeated surveys were
implemented and the study area rapidly became a multidisciplinary research platform
hosting many research projects in different fields such as demography, medicine,
geography, agronomy and sociology.

The Niakhar HDSS follow-up was set up in its present form in 1983. It provides
longitudinal data, gathered continuously, on all the residents of the 30 villages. An
update round is run several times a year to record all the events that have taken place
(pregnancies, births, marriages, deaths, weaning, migration, etc.) since the previous
survey. Arrivals and departures of individual persons are recorded in detail, with
special attention paid to seasonal migration from 1998 onwards. Thus in each round,
absent persons are identified and household members are questioned about absence
motives, and migrant destination areas and activities.

Specific surveys are also carried out periodically between two update rounds. They
are focused mainly on schooling, household equipment, housing quality and agri-
cultural production. The ‘Biens et équipements’ survey (Goods and equipment) was
thus run in all households in 1998, 2003 and 2014. It makes it possible in particular
to measure the patrimonial and multidimensional poverty of households and to make
an inventory of the farming equipment owned by holdings. A “Cultures et élevage’
survey (Crops and livestock) was conducted from 1998 to 2003 to evaluate yields,
the degree of food self-sufficiency and the role of migration in household strategies.
Finally, the Niakhar HDSS facilitates the conducting of one-off operations such as
the ‘ESCAPE-Senegal’ survey (“Environmental and Social Changes in Africa: Past,
present and future”) in 2013-14. This survey was based on a random sample of
1,061 family farms (32% of the households monitored). A “‘Household’ questionnaire
submitted to farm-household heads was used to describe the cropping system used
during the 2013 rainy season. It also documented the economic status of the house-
hold, non-farming activities and the sociocultural characteristics of the head of
household. An “Individual questionnaire’ was then given to a household farmer who
had cultivated at least one field during the three years preceding the survey. This
questionnaire was focused on certain cash crops such as groundnut and watermelon
and on cattle fattening.

Definitions and measurements of migration

The measurement of population mobility is complex even when reliable, accurate
data are available. At the individual level, there are different kinds of movements
according to destination, duration and reason. To quantitatively measure migration,
there is a need to establish precise criteria on whether the movement should be
considered as migration or a simple journey.
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The residency status within the HDSS site depends on duration of stay and motiva-
tions. Residents stayed away from the HDSS site for more than six months are
considered as out-migrants and exit the study population. However, here are several
exceptions, such as young people who leave to gain an education (but who return
for at least a month during the holidays), seasonal workers (who return for at least
one month a year) and labour migrants who remain family heads (DELAUNAY et al.,
2013 b). Likewise, people that move in the study site become immigrants after
the threshold period of six months or when they have declared their intent to stay.
In other cases, they are considered to be visiting or passing through.

Although absences were recorded in writing in field logs, they did not start to be
entered in the database until 1998 onwards. Data on temporary migration is therefore
included in the HDSS platform from that year onwards, with dates of absences and
returns from migration, destinations and reasons.

Permanent migration consists of departures or arrivals that do not match the defini-
tions of temporary migration and visits above. Emigration and immigration rates
are defined by calculating the ratio of the number of migration events in a group
(defined by age or sex) to the resident population in this group (person-year). These
indicators show the proportion of migrants (emigrants and immigrants) in the resident
population in a given year.

Seasonal labour migration can be measured in two ways. Like for permanent migra-
tion, we can calculate a migration rate by dividing the number of temporary labour
migration departures by the number of residents. In addition to measuring the
proportion of seasonal migrants, we calculated the intensity of seasonal migration.
Instead of considering the persons who had been migrants and those subjected to this
risk, we can take into account for a given year the durations of seasonal migrations
as the numerator and the total time of exposure to the risk (person-years) experienced
during this period by those who escaped seasonal migration as the denominator.
This more accurate measurement gives an indicator that shows the true weight of
migration in the population, allowing for the durations of presence and absence.

Farm classification method

Farms sometimes opt for seasonal migration, either to face certain constraints such
as rainfall deficit or food insecurity, or to improve the standard of living of migrants
and their home household. Seasonal migration was analysed for different types of
farms in order to highlight these relationships.

A typology was drawn up using information available in the population database
(the Niakhar HDSS) and in the ‘Biens et équipements 2013’ and ‘ESCAPE-
Senegal 2013-14" surveys. Distinction is usually made in the literature between two
farm typology categories: a structural typology that consists of defining groups of
farms according to their means of production and a functional typology in which
farms are differentiated according to the strategies used to meet constraints. Given
our aim to categorize farms according to their adaptation capacity and vulnerability,
we combined both approaches within a single typology. This category system was
developed in two stages.
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First we defined a structural typology considering the farmer’s agricultural
resources (land, labour, equipment, draught animals). A first factorisation operation
was performed using multiple correspondence analysis to reduce the volume of this
information. This factorial plan was then used as the basis for the categorisation of
farms by ascending hierarchical classification.

We then drew up a functional typology taking into account the farming strategies
identified, the structural typology, the farming systems used on family farms, food
consumption, and economic status and demographic features of the household.
Overall, 40 variables were selected to define farm structures and their economic
strategies.

Functional typology is more complex to construct than structural typology because
of the non-linear relationships between the variables considered. Indeed, farmers’
strategies vary according to the constraints to which the household is exposed and
sometimes compete with each other. To take into account the complexity of the rela-
tionships between variables, we used a non-hierarchical, unsupervised classification
method whose learning algorithm is better suited to structures of non-linear data.
These are self-organising maps or Kohonen maps (1995) (after the name of their
designer), a perfected version of the K-means (or dynamic clustering) method that
can separate non-linear groups.

We obtained a total of four farm categories, defined as follows:

1- Very small farms with very little agricultural equipment, labour and land but
strongly supported by non-farming activities. They form 27% of all farms in the
HDSS site.

2— Farms displaying under-production. They have substantial land but weak investment
capacity and a low level of equipment. Their labour is under-used. The category
forms 19% of farms.

3- Large farms that provide household food security and focus to a great extent on
marketing their agricultural production. They have substantial capacity for farmland
development, investment and innovation. These form 25% of farms.

4— Medium-sized farms with fairly ample land and equipment resources but that do
not ensure food security of their very large households and that have small investment
capacity. They are overall in a situation of decapitalisation and their labour resources
are used mainly in farming. This group forms 29% of farms in the HDSS site.

Population movements
dominated by seasonal migration

Long-term migration

In combination with a residential change, population movements can either be
long-term (more than a year) and sometimes permanent, or seasonal and therefore
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temporary. Movements in the first category are comparatively few and far between
and fairly balanced as regards entries and exits in the study area. Emigration and
immigration rates are around 50%o. These movements have tended to decrease during
the period as a whole (Fig. 1). However, this pattern is doubtless partly an artefact
resulting from the setting up in 1998 of procedures for monitoring temporary
migration. From 1984 to 1998, the data collection system did not make it possible
to distinguish clearly between seasonal and long-term migration. Some departures
for more than six months and considered before 1998 as emigration, are now clearly
recorded as temporary migration.

Although this indicator is sensitive to the change in the data collection rules, some
conclusions can be drawn from it, especially after 1998. Immigration and emigration
rates display a downward trend from 1998 to 2013—more marked for women (Fig. 1).
During this period, net migration—the difference between arrivals and departures—
was almost always negative (Fig. 2), very low and balanced between the sexes. Since
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Net migration in differences in rates (immigration rate — emigration rate)
and numbers (arrivals — departures).
Niakhar HDSS site, 1998-2013.

1998, the Niakhar study zone has lost an average of 50 men and 50 women each year
as a result of long-term migration. With such small numbers, permanent migration
does not therefore seem to be an adjustment factor either as regards demographic
pressure (with, nonetheless, a natural increase rate of more than 2.5% per year from
1994 to 2013) or as regards variations in rainfall (rainfall depth from 2002 to 2006
was distinctly less than after 2007).

Whether arriving in or leaving the Niakhar study area, women are more prone to
permanent migration than men throughout the period (Fig. 1). Reasons for arrivals
and departures by women are mainly related to marriage and divorce (Fig. 3) as
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Figure 3.

Distribution (in numbers and %) of emigration and immigration
according to sex and reason for migration.
Niakhar HDSS site, 1984-2013.
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marriage determines the place in which a woman lives (virilocal marriage). On
completion of the matrimonial process, the wife moves to her husband’s home and
returns to her parents’ home after a divorce and even sometimes after the death of
her husband. But work is nevertheless the second reason for emigration (accounting
for 36% and 25% of male and female departures respectively) and, in numbers,
involves women as much as men (- 5 420 compared to - 5 375 during the period).
In contrast, work is rarely a reason for long-term immigration (7% for men and
2% for women).

Seasonal labour migration

As mentioned above, the intensity of seasonal migration can be measured by dividing
the number of departures in temporary labour migration with the number of residents
to obtain a migration rate (Fig. 4). On average since 1988, 30% of men and 20% of
women are engaged in seasonal labour migration. In other words, one man in three
and one women in five leave the HDSS site at least once a year to seek work.
Seasonal mobility is therefore much greater than long-term migration that concerns
an average of only one person in 20 (5%). It also affects more men than women
(Fig. 4) but nonetheless displays an average migration duration of 4.7 months for
both sexes. Expressed in terms of numbers, seasonal movements since 1998 total
58,000 male migrations and 40,000 female migrations, that is to say respective
averages of 3,600 and 2,500 circular migrations per year.

Temporary labour migration in the Niakhar HDSS site probably started with the
ecological shock of the 1970s, but then became widespread to the extent that today
it is more or less an obligatory stage for young people in the Sine region. Among
residents on 1 January 2014, 90% of men aged 30-34 and 70% of women aged
20-24 had already completed one temporary labour migration. As explained in detail
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Trends in seasonal labour migration.
Niakhar HDSS site, 1998-2013.
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in the next section, the proportion of seasonal migrants is still sensitive to climatic
events and the agricultural performances of the year; this is evidenced by the peak
in male migration in 2003. The millet and groundnut harvests had been particularly
disastrous in 2002 because of very serious rain shortage (less than 200 mm over the
year). However, the migration system now responds to social and economic ratio-
nales—both individual- and household-related—that go beyond simple determinism
driven by the climate and the environment. Ample rainfall and good harvests never
cause the ceasing of migrant flows.

The migration rate calculated in this way awards equal weighting to each migration,
whether it lasts for a week or for 11 months completed. We therefore chose to refine
our calculation by taking the duration of migration stays into account. A person-year
count was performed, that is to say the precise time spent in migration by each person
during a period of a year. One person-year in migration corresponds to a cumulated
12 months of absence by one or more persons. This figure related to the number of
residents in the HDSS site (also measured in person-years of residence) gives an
indicator that reflects the real weight of persons absent from the households while
taking the duration of absence into account.

Temporary labour migration has considerable weight in the population: 11% of the
men and 8% of the women were absent because of labour migration. In other words,
1 person in 10 is absent from the Niakhar study zone at any given moment for reasons
of temporary labour migration. The proportion varies during the period, showing
the same major peak in 2003 with an average (in person-years) of nearly 15%
absence for men and 11% for women (Fig. 5). Although seasonal labour migration
intensified after the 2002 agricultural crisis, a decrease in intensity (in terms of dura-
tion of absence) is nonetheless observed since 2010 (Fig. 5). The dwindling of time
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Figure 5.
Proportion of temporary labour migrants in person-years.
Niakhar HDSS site, 1998-2013.
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of absence occurs a little later than the decrease in the number of migrations (Fig. 4),
showing that the decrease in the number of persons migrating was compensated
from 2005 to 2010 by a lengthening of durations of migration.

The spread of seasonal migration can be addressed using households with at least one
temporary labour migrant during a given year. The proportions of such households
were very high overall from 1998 to 2013, fluctuating around 70%, with an upward
trend during the period. The figure even reached 80% from 2008. Increased use by
families of labour migration led to a lengthening of periods of absence and the
dissociation of migration from the farming calendar.

The average duration of absence from 1998 to 2005 was 3.9 months for men and
4.1 months for women. After 2005, the duration of absence by men increased by an
average of 1.5 months and by 1.2 months by women. The forms and calendar of
temporary labour migration are much the same today as those described in the past.
From 1999 to 2012, whatever the month of the year, at least 400 persons left for
seasonal migration (Fig. 6a). However, these population movements increased during
the dry season (peak in January-February) and the rainy season (peak in June),
showing the two usual migratory flows in Senegal: dry season migration (norane
migration) and rainy season migration (navétanat) (PoNTIE and LERICOLLAIS, 1999;
RoQuET, 2008). Dry season migrations, the largest until recently, start after harvest.
Migrants then generally go to cities to seek paid manual work (masons, carters,
fishermen, etc.). Women work mainly in domestic service in Dakar and Mbour. The
navétanat occurs at the beginning of field work when not all the abundant workforce
can be used on family holdings. Men then leave home to work in places where there
is insufficient agricultural labour (in the Saloum and eastern Senegal).

a) b)

Octob
000 1200 - Qesker.
900 1 000 December
800 January February
March
700 800 7
600

Number
Number

500 600 /
400 /\/
400

300 ></

AN

200 200
100
0 T T T T T T T T T T T 0 T T T T T T T T T T T
121 23 4567 8910 Imi121 23 4567 8910
Months Months
—— 1999-2002 2008-2012 —— 2003-2007 — 1999-2002
Figure 6.
The number of departures for temporary labour migration by month and period of departure.
Niakhar HDSS site.

a: 1999-2012; b: three different periods: 1999-2002, 2003-2007 and 2008-201 2.
Inset: the months of the celebration of Tabaski (Eid al-Adha) during each period.
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This general model of seasonal migration has changed somewhat in recent years.
Although the intensity and calendar of dry season migration is still governed by
harvests (field work calendar and yields), it can be seen in Figure 6b that departures
also tend to be adjusted according to the date of the Tabaski festival (Eid al-Adha)
when this occurs on the usual dates for migration departures (start of the calendar
year). A shift in time of peak departures can thus be seen from one period to another
(Fig. 6b). Maximum dry season departures were recorded in March-April during the
period 1999-2002, in February during the period 2003-2007 and in January during the
last period, that is to say one to two months after the month of the Tabaski festival.

The other point is that rainy season migration has considerably expanded in recent
years. Departures in May, June and July increased by nearly 30% from 2005 to 2010
(middle of the last two periods), making the onset of the ‘rainy season’ as important
a time for seasonal migration departures as that of the beginning of the year
(Fig. 6b). This situation must be caused partly by population growth. Household size
doubled from 1984 to 2012, increasing from an average of 6.7 persons to 13 persons
today, doubtless causing an increase in the labour force during the period of field
work, which could find employment through migration. However, widespread
schooling for children—especially girls—at primary and secondary levels is probably
the factor that has done most to change the seasonality of migration in recent years.
Today, 76% of 10-14-year-olds and 72% of 15-19-year-olds attend or have attended
schools. The time spent in school means that most cannot migrate and have to
postpone this until the holidays at the end of the school year.

As shown in Figure 7, this recent phenomenon mainly concerns girls. Unlike men,

who migrate extensively at the beginning of the year, women and girls migrate more
during the rainy season (2.5 times as many departures in June than the annual average),
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Figure 7.
Monthly variations (centred reduced variable) of temporary migration by sex.
Niakhar HDSS site, 1999-2012.
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but most likely for a somewhat shorter length of time. This shortening of absences
is probably caused by the fact that the proportion of migrants reaches 30-40% (in
person-years) at 25-29 years old for men and 15-19 years old for women; migration
of young girls (in duration of absence) decreased from 2008.

Seasonal migrations,
climatic factors and food security

Temporary labour migration is by far the most dominant form of human mobility in
the Niakhar HDSS site. The causes of these movements are mainly rainfall uncertainty
(severe droughts in the 1970s and 1980s), its impact on performances in agriculture
and pressure on land, which was prompted by population growth (GARENNE and
LomBARD, 1991; RoQuET, 2008). But with time and dissemination of the migration
behaviour, population movements do not fully result today from their root causes,
and migration networks has certainly led to expand this form of migration (FALL,
1991).
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Figure 8.

Proportion of temporary labour migrants in person-years and annual cumulated rainfall.
Niakhar HDSS site, 1998-201 2.
The percentages of migrants have been shifted one year to the left (n-1).
Thus the associated male migration in 2002 in the graph did in fact occur in 2003.
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Even though it is more difficult today to show the link between seasonal migration
and rainfall—if only because these movements are tending to become a homogeneous
practice among the population—we observe that temporary migration has kept
fairly strong sensitivity to climatic variations. For purpose of this analysis, we first
chose male migration, found to be more sensitive to precipitation variability. We then
set the proportion of migrants in year n against precipitation in year n-1. Taking the
seasonal migration density again (calculated from durations of absence), we observe
that male absences are at their maximum (average 13.0%) when cumulated annual
rainfall is low (average 529 mm) during the period 1999-2007 (Fig. 8). In contrast,
the proportion of migrants decreases when precipitation increases: from 2008 to
2013, cumulated average precipitation was 790 mm and the percentage of migrants
fluctuated around 10% (average 10.4%). The link is even clearer for 2002, marked
by severe drought (less than 200 mm rainfall during the year) and very poor yields.
We note that male migration reached its maximum in 2003 with nearly 15% of the
men absent. Finally, the statistical link between the two variables is comparatively
strong since after a logarithmic adjustment (see the equation in Fig. 8) the intensity
of the relation is R? = 0.41. An identical estimation for female migration shows a
slightly weaker link between precipitation and the proportion of migrants, with a
correlation coefficient of R2 = 0.36. All these observations therefore suggest that
seasonal migration is still fairly strongly driven by the climate (and its impacts on
yields) and that the population is very reactive when faced with difficult situations.

Temporary labour migration responds to various motivations depending on
whether it concerns young people or adults, men or women, poor households or
richer ones. In the face of environmental and climatic changes, migrations are
seen as strategies—often survival strategies—to relieve pressure on the resources
of the environment and to enhance transfers of goods and capital that will enable
families to remain in their home territory.

Whether considered in terms of number or duration of absence, temporary migrants
do not generally account for more than 10% of the total population of the Niakhar
HDSS site. In the worst drought year so far in the 21st century (2002-03), the
proportion rose to a maximum of 15% of men and 11% of women. In other words,
even in the most difficult moments, seasonal labour migration has never been
massive and in no way caused the depopulation of the home territory. Calculation of
population density from durations of presence (and not just the number of people)
shows that from 1998 to 2013 temporary migration reduced population density by
an average of 18 persons per sq. km, with population density falling from 184 to 166
after deduction of the durations of absence of seasonal migrants. As previously indi-
cated, the Niakhar HDSS site loses only 100 persons per year because of permanent
migration. Consequently, the prime function of temporary migration is not really to
reduce anthropic pressure on resources that have become scarcer.

The second explanation generally put forward is that a large proportion of temporary
labour migrants provide flows of foodstuffs and cash—from urban to rural areas—
to ensure the survival of the families stayed behind in the village (ApiamacBo et al.,
2006). We used the repeated ‘Cultures et élevage’ survey run from 1999 to 2003 to
evaluate the impact of temporary labour migration on the food security of non-migrant
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populations. This data collection made it possible to assess millet yields harvested
by surveyed households for four years (1999-2002), together with the quantities of
cereals acquired by the households thanks to migration (Fig. 9). The amount of cereals
harvested and consumed were then analysed with reference to the FAO standard
(210 kg millet per person per year). Senegal recently set the millet consumption
standard at 185 kg per person per year.

During the four years of the survey, millet production as reported by farmers in the
Sine never reached the grain self-sufficiency threshold set at 210 kg of millet per
person (Fig. 9, orange line). Nevertheless, the shortage is probably not always
climate-related. The link between precipitation and grain production is not totally
linear during the short period covered (1999-2002). In the first three years, a 15%
decrease in rainfall that always cumulated at more than 400 mm did not affect the
millet shortfall per person (Fig. 9, differences between the red and orange curves).
It must be noted that the poor yields and low grain production with regard to the
needs of farming families are also caused by other factors such as the shortage of
fertile land and rapid population growth. However, when there is a serious rainfall
shortage, as in 2002 when precipitation was 60% less than in the preceding year,
millet yields fell significantly, with hardly more than 80 kg per person. Whether
the food deficit is structural or caused by the situation, it is covered each year by
remittances (purchases of rice, millet, etc.) and donations from migrants (the green
line is always above the orange line). Finally, temporary labour migrants have used
various support mechanisms to enable the people who stayed behind across the
study area to buffer climatic and agricultural shocks and remain on their land.
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Figure 9.
Rainfall, harvested millet and total consumed cereals, after migrant transfers per person per year.
Niakhar HDSS site, 1999-2002.
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The two series of maps shown in Figure 10 confirm the results of the preceding
graph. Millet yields are sensitive to very strong variations in precipitation and can
hardly feed all farming families. Depending on the year, 21 to 28 villages of the
30 surveyed failed to meet the grain requirements of all their population during the
four-year period (top maps, villages in red). Nevertheless, purchases and donations
of grain thanks to temporary labour migration compensated grain yield shortfalls.
In 2001, all the villages in the HDSS site succeeded in covering the needs of their
population using migrant contributions in addition to local grain production.
However, when the shortage of rainfall is catastrophic, as in 2002, the shortfall in
grain production is too marked to be covered by migrant contributions. In 2002-03,
a third of the villages could not cover the requirements of their population in spite
of the positive efforts made by migrants. Given the weak agricultural and ecological
capacities of family farming in the Sine, it would seem that the regulation function
of seasonal migration reaches its limits when shortage of rainfall seriously affects
grain yields.

The intensity of temporary labour migration is governed partly by rainfall—as
shown above—nbut is also affected by the production capacity of farms. To show the
latter link, we re-evaluated the migration rate for each of the four types of farm
holding identified using Kohonen’s self-organising maps (see above). As before, we
examined only the male migration best correlated with the strategies and perfor-
mances of farms. As this structural and functional typology was drawn up using data
collected in 2013, we limited our analysis of temporary migration to the last five
years (2009-2013) so that the farms that favoured male migration correspond as best
as possible to the situation observed in 2013. The further analysis goes into the past
(pre-2009), the more our typology diverges from the farm holding conditions that
were at the origin of migration.

Generally, and in spite of these reserves as regards interpretation, we observed that
temporary labour migration is a behaviour common to all types of farms. Whatever
the reasons (survival or earning money), male seasonal migration is a phenomenon
related to precipitation for all the farm categories (Fig. 11). Farms undergoing
decapitalisation (i.e. when all of the production has been consumed) or with a shortage
of production capacity, and farms with innovation and investment capacity call less
on male temporary migration when annual rainfall increases, as happened during the
period 2008-2013 (Fig. 11).

Although the same migration trend is observed in each of these farm categories, the
degrees are markedly different. When extreme situations are observed, that is to say
farms with a lack of production capacity and farms capable of investing, we observed
that at all times the former have had an average of 25% more migrants than the latter
during the last five years.

Farms with under-production are defined as those with substantial land capital (5 ha),
but where only half is used. They have fairly small investment capacity and a very
low level of equipment. Their labour force is under-used (3.1 workers per hectare
farmed) and an average of 41% of household members have non-farming work.
Nearly all the farms in this category purchase grain (94%) to feed the household.
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Figure 10.
Distribution by village of the quantities of harvested millet
and the total quantities of grain consumed per person per year after migrant contribution.
Niakhar HDSS site, 1999-2003.
The areas in shades of red are those where the quantity of millet
does not attain the 210 kg per person per year that is necessary.
In contrast, the areas in shades of green have quantities that exceed this standard.
The darker the shade, the further the distance (negative or positive)
from the threshold of 210 kg per person.
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For these holdings, labour migration is thus a strategy for adaptation to agricultural
production with a structural shortage and not sufficient to cover the household’s
food requirements.

In contrast, the farms that make the least use of labour migration are generally large
(average owned land of 4.5 hectares, and one household in two also farms borrowed
land), have a large labour force (10.2 workers) and much equipment. A large
proportion of their farm production is intended for sale, with 40% of the usable
agricultural area devoted to groundnut and watermelon, and one household in two
fattening cattle. These farms also ensure food security for the members of the
household. Only 20% of the farms purchase grain because the harvest has been too
small. Finally, given their farming and trade performances, these farms make little
use of male labour migration to cover the essential needs of the household.
However, migration is not totally absent from the range of strategies used by these
farms. From 2009 to 2013, an average of 9.5% of the men were absent from their
farms, probably because they wished to increase the investment capacity and
capitalisation of their farms.

After 50 years of intense circular mobility between the large cities in western Senegal
and the villages in the Niakhar zone, temporary labour migration today concerns
practically all persons of working age and responds to both constraints—those
linked with increasing anthropic pressure on soil and water resources, food insecurity
and the small capacity for change in family farming—and choices: meeting the cash
requirements of young people, those attending schools or of marrying age and adults
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who wish to invest in an economic project. However, in spite of the increasing
complexity of the causal factors, climatic uncertainty still marks seasonal migration
strongly.

Conclusion

Even before climate change became a public debate issue, internal migratory move-
ments from the south-west of the groundnut belt had long been linked with high
population density in the home environment and the environmental shocks in the
Sahel in the 20th century. Today, migration is becoming widespread and more intense
while population is growing at a rate never seen before and climate is changing, with
more uncertainty and extreme situations.

However, movements of population cannot be seen as an exodus or abandonment—
either today or in the past. Permanent migration is still very rare in the Niakhar zone,
and labour migration, extensive throughout the area, always entails long-distance
relationships with home villages and the return of migrants after a more or less
short-term absence.

These circular movements are not an escape either. In certain very dry years, a
fraction of the population may run from the resulting food crises. This was the case
in particular in 2003 after the catastrophic harvest of the 2002 rainy season.
However, farmers have never run away from their fields at any moment, either
temporarily or permanently, even during the ecological crisis of the 1970s. The
climatic and environmental changes of the past 50 years have indeed hit agricultural
yields and food security—sometimes dramatically—but the land has not become
unsuitable for farming or even lastingly inadequate for feeding a large number of
people. So the farmers in the Niakhar zone can make a strategic decision to leave
their home base but never brutally or permanently, or simply choose to miss an
agricultural season.

Finally, temporary labour migration is not a mark of failed adaptation. Of course,
these trends could be less intense if family farming in the Sine had capacity for
change and could improve its performance. But we have also seen that even the
most innovative holdings that best ensure the food security of the family do not rule
out migration. This strategy has become part of habits and is useful for young
people who must fund their education and also for adults who wish to invest in their
farms. Furthermore, migration would truly indicate failure if it were accompanied by
agricultural abandonment and responded to a total inability to feed the population.
The strategy is quite the opposite; thanks to remittances and food donations from a
few, the majority of people can stay in the village, continue to farm the land and
cover part of the essential needs. Migration is clearly adaptation rather than failure
to adapt.
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