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Abstract

Background: Food insecurity grow in the shadow of social
deferment, climate change and war conflicts, all variables
that converge in Mali. To determinate food security status
& impact of local aid in Mali's, we performed the present
study.

Methods: A description of actual situation in households
(after 1 year of international aid), was compared with former
evaluation obtained during 2021 using a questionnaire that
detect household socio-economic and an anthropometric
measurements of house members. The study period was
1-1-2022/1-1-2023.

Results: A total of 340 households were surveyed (2503
members). Male represented 49% (n:1228) and female
51% (n:1275) while 118 pregnant and 217 breastfeeding).
International NGO aid and local government support to
households obtained an improvement in certain indicators
in relation to the baseline measurement surveyed in 2021.
This improvement was reflected in the access to drinking
water (7 L/day more than 2021) while the water point was
located inside the house in 50.1% of households (29.1%
in 2021). Food insecurity was 15.6% on average (21.1% in
2021). The strategies followed by households were adapting
meals volumes (in 71.2% of households), opting for less
expensive food (in 28% of the cases) or transferring the
adult food ration to children (19% of the families). 33.3% of
households received assistance in the last 6 months (37%
food-assistance; 19.7% free-medicines, 16.5 free-money
transfer). On contrary, certain economic activities like
fishing, drastically drop from 70% in 2021 to 38% in 2022.

Conclusion: Armed conflicts in the north-west region of Mali
(circles of Goundam/Timbuktu) have had a negative impact
on the quality and living conditions of the inhabitants of the
area. Local and international support helped to mitigate
the harmful consequences of the war, especially in terms
water and food access. Some economic activities that help
to sustain households, such as fishing, continue to decline.
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Introduction

In Mali, since 1990, Tuareg and Arab nomads sought inde-
pendence of Northern region from France during the colonial
era, as well as in 1916 during the revolt, and after Mali’s in-
dependence in 1960, with heavy military advances in 1963, in
the 1990s, in 2006 and in 2012. The Malian army, with the help
of the international coalition led by France, fought together,
achieving periods of tense calm but failing to achieve a com-
plete peace status in the region [1]. Due to tensions between
local and foreign troops, the French military withdrew its forces
from the country completely on August 15, 2022, ending its
presence in the country [2]. From that time until today, the
population living in the circles of Goundam & Timbuktu face
a situation of permanent armed conflict between the two fac-
tions [3]. Because of this situation, humanitarian access in re-
gion was deteriorating rapidly, restricting movement along the
main road axes leading to the main towns and other localities
of the region, hampering the transportation of essential goods,
but also affecting the productive activities that sustain the fam-
ily economy [4].

In parallel to this political situation, the northern region of
Mali is suffering like no other from the consequences of climate
change, since it has seen a mean annual increase of 0.7 degrees
Celsius in its temperature since 1960 while rainfall has steadily
decreased interrupting the seasonal work of pastoralists and
farmers, disrupting livelihoods and pushing the population to
food insecurity situation [5].

Food security is defined by the Food and Agricultural Orga-
nization (FAO) as existing “when all people, at all times, have
physical, social and economic access to sufficient, safe and nu-
tritious food that meets their dietary needs and food preferenc-
es for an active and healthy life” [6]. In this definition is included
all process along the food chain [7,8].

Among the World regions, Africa had the highest per-capita
hunger levels according to the Global Hunger Index [9], with
more than one in five people classified as undernourished [10-
13].

Mali has been facing a multi-sectoral crisis which strongly
contributes to the deterioration of the overall food security
situation since 2012 [14-19]. This crisis has become all the more
accentuated with the recent sanctions imposed on the coun-
try by Economic Community of West African States (ECOWAS)
and West African Economic and Monetary Union (UEMOA)
[20,21]. These sanctions strongly affect the country’s economy
and the normal circulation of goods). This situation, in addition
to the effects of climatic hazards, mainly observed in northern
regions of the country, undoubtedly aggravates food insecurity
and negatively impacts the living conditions of households. The
deterioration of means livelihood and unusual movements of
livestock increase the vulnerability of households, particularly
the poorest, to food insecurity [22-26].

Some NGO like ERADD (Equipe Recherche Action pour le
Développement Durable), took the initiative of carrying out in
Goundam & Timbuktu, a basal assessment of the food security
of households [27].

In order to determine the consequences of climate, war con-
flict and social situation burden in food and nutritional security
status of Goundam & Timbuktu Mali's population in relation to
basal data, we performed the present study.

Materials and methods
Type of study

The methodological approach selected for this work is a
descriptive diagnosis of households in Goundam & Timbuktu
Mali's regions, that aims to collect the voices and aspirations
of community leaders and house members themselves, about
their major difficulties they must face to mitigate social and
economic problems associated to the local war; and to identify
the survival strategies implemented during the last year. These
results are compared with data available for year 2021. In or-
der to facilitate the acceptance of data collection agents, local
volunteers from different circles territories were recruited on
the basis of their experience in carrying out surveys but also of
proven knowledge of their own environment and mastery of
local languages. They were subsequently trained on the data
collection tools and process.

Sampling

The unit of analysis was each household. The sampling of
households and individuals to be investigated was determinate
by the following formula.

n=NZ2p(1-p)/d2(N-1)+Z*p (1-p)

where n is the sample size, N the total population in the se-
lected area to perform the study, p the expected proportion in
the population with food security deficiencies bases on former
studies Z is the statistic corresponding to level of confidence
according to the standard normal distribution, d=tolerated
margin of error The representativeness of this sample is based
on the parameters following statistics: 7% margin of error and
95% confidence level (hence z=1.96). In order to grant the same
probability of household selection, random sampling approach
was used for choice households to be surveyed.

The sample for this evaluation included displaced and host
families in the areas selected in the study and Community lead-
ers. The minimum of households to be included was at least 300
in the region.

Data collection tools

Quantitative and qualitative data were collected at the com-
munity level in using two types of tools adapted to the national
context: o A household questionnaire comprising two (2) parts:
A) A socio-economic part, administered to the head of house-
hold, which covered the sections relating to the socio-demo-
graphic characteristics of the household, housing, household
assets and goods, WASH (water, hygiene and sanitation), sourc-
es of income, food consumption, sources of supply, aid and as-
sistance. B) An anthropometry part: Anthropometric measure-
ments were taken for every child aged 6 to 59 months (weight,
height, upper arm circumference, age) and all men and women
pregnant/lactating (weight, height, age), present in households.

Also, community interview (focus group) was performed to 3
groups: 1) Local authorities/neighborhood notables, 2) a group
of women (adults) and 3) men. This tool was specially focused
on agropastoral and fishery resources, supply and market ac-
cessibility, food security prospects, etc.

a) Alimentary consummation: Household food consumption
was measured with the Food Consumption Score (FCS) [28] cal-
culated using the following formula:
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FCS =3 cerealx cereal +2a Iegumesx Iegumes+ a fruitX fruit+ a animaIX animal+ a
sugar y sugar 4 o miIkX milk+ a oiIX oil

where:
a'= Weight assigned to the food group

x' = Number of days of consumption relating to each food
group (<7 days)

The following Table shows the type and group of food and
the recommended weight in the daily diet (Table 1):

Table 1: Food Consumption Score.

Type of Food Food group Weight

Corn, sorghum, rice, wheat Cereals and tubers (staple 2
Cassava, yam foods)

Peanuts, legumes (beans, cowpeas, peas, lentils) Legumes 3
Vegetables (+leaves) Vegetables (+leaves) 1
Fruits (mangoes, bananas, oranges, etc.) Fruits 1
Meat, fish, seafood, snails, eggs Animal proteins 4
Milk, dairy Dairy products 4
Sugar, honey Sweets 0.5
Oils and fats Oils 0.5
Condiments, spices Condiments 0

Source: World Food Program

- The values of the scores thus calculated for each household
are reported on a scale ranging from 0 to 112. Standard
thresholds are used to determine household food consump-
tion classes (poor, borderline, moderately acceptable and
acceptable) according to the following score:If FCS<21 the
household has poor food consumption;

- If 21<FCS<35 the household has limited food consumption;

- If 35<FCS<45 the household food consumption is average ac-
ceptable;

- If FCS>45 consumption is acceptable.

Data obtained was compared with the information extracted
from National Food Security and Nutrition Surveys performed
in 2020 and 2021.

Study coverage areas

In Mali, the study took place in the circles of Goundam and
Timbuktu (Figure 1) more specifically in the municipalities of
Timbuktu, Alafia, Aghlal, Bourem-Inaly, Ber, Tonka, Goundam,
Kaneye & Mekoreye.

Figure 1: Map of Goudam and Timbuktu region.

Ethical considerations

Correspondence was sent to the mayors of the municipali-
ties concerned by the study with a view to inform them of the
activity but also to obtain their approval for carrying out the
evaluation. At neighborhood level, the consent of neighbor-
hood leaders was sought and obtained. Also, a verbal, free and
informed consent to participate in the study was requested
from each head of household or its representative in case of
absence, after an explanation of the objective, the process and
evaluation methodology.

Limitations of the study

The insecurity caused by armed groups in the North con-
stituted the major challenge facing the investigation was con-
fronted. Despite this travel restriction, the investigation team
adopted alternative strategies, which made it possible to carry
out the survey in the target area. Furthermore, the investiga-
tion team had to make reasoned choices to take these into ac-
count. constraints, particularly in the Goundam circle. This situ-
ation led to replacement of certain municipalities not accessible
for security reasons by others more accessible communities.
The survey period encroached on the lean period agricultural,
a period during which populations experience the greatest dif-
ficulties in terms of food safety. It should also be noted that
this period corresponded at the end of the pastoral lean season.
The onset of rains led to flooding in certain areas, limiting ac-
cess to some selected sites.

Results

A total of 340 households’ referents were surveyed. The
number of inhabitants in these homes was 2503 individuals (M:
1228, F: 1275).

Sociodemographic profile

The study sample is composed of 340 households distrib-
uted in 09 municipalities (Goundam, Tonka, Kaneye, Mekoreye,
Timbuktu, Alafia, Aghlal, Ber & Bourem-Inaly) from the circles
of Goundam and Timbuktu.

a) Household status

Analysis of the data collected reveals that 88% of respon-
dents’ households were permanent residents. Internally dis-
placed households represent just under 12%

b) Profile of household heads

Among the households surveyed, 74% were headed by men.
Women heads of households represented 26% of respondents.
This proportion is significantly higher than the rate observed
in ENSAN 2021 which was 10.3% women heads of households.
This strong proportion of female heads of households was ob-
served more in the municipalities of Alafia (42%), Kaneye (37%)
and Tonka (33%). This increase in the percentage of females as
head of households might be related to the fact that the survey
had been carried out during the harvest period, where the men
are essentially in the fields; and also, that a significant propor-
tion of men in those regions were engaged in radical groups,
thus leaving household management to women.

Furthermore, the average age of heads of households was
57 years (higher than that observed during ENSAN 2020, 51
years old) with a minimum of 20 years and a maximum of 88
years. In general, of the 340 heads of households interviewed,
109 (or 32%) did not a minimal educational level. Concerning
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housing, 74% of households surveyed lived in their own houses
compared to 19% living in displaced sites. We also note that
61% of their habitats seem in good condition, 16% in fair con-
dition and 23% in poor condition or partially destroyed. More
than 4/5 (84%) of displaced households surveyed, lived in dis-
placed sites while 16% were hosted in other families.

c) Demographic composition of households

The 340 households surveyed included 2503 individuals.
Average household size was 7 people (per household). This av-
erage was much lower than the national average revealed by
ENSAN 2021 which was 9.8. Members of the Men represented
49% of the sample is 1228 men and 51% women (n: 1275 in-
cluding 118 pregnant and 217 breastfeeding). Children aged
06 to 59 months represented 18.30% of the total workforce (n:
458).

Household living conditions
Water, hygiene and sanitation:

a)  Water: Of the households surveyed, 309 (or 91%) had
access to an improved water source. Volume of drinking water
collected for human consumption at water sources improved
from 15 L/day in 2021 to 23.6 L/day in the present. The wa-
ter point was located inside the house for 50.1% of households
(29.1% in 2021); 39.1% of households take less than 30 min-
utes to get water (round trip + water intake time); between
30 minutes and 1 hour for 8.8% of households. On the other
hand, 1.8% of households take between 1 hour and more than
2 hours between the water point and the home (Table 2).

Table 2: Water supply time.

Water supply time Number of households
In housing 171
Less than 30 minutes 133
Between 30 minutes and 1 hour 30
More than 1 hour 6

b)  Lavatory (toilet)

Nearly half of households (54.2%) used common latrines
while 9.4% used provide relief directly in nature. Nearly 2/5 of
households (36.4%) used a private latrine (Table 3).

Table 3: Lavatory.

Types of latrines used Number of households

Private latrines 124
Shared latrines 184
In nature 32

c) Practice of hand washing with soap

More than four out of five households (81.6%) did not have a
specific place reserved for washing hands. Probably remember-
ing past times when access to water was easier, most house-
holds had still a good understanding of the importance of wash-
ing hands with soap and believed that it was necessary to do so
after having had a bowel movement (for 79.6% of households),
while cleaning their hands after work (72.3%), before eating
or giving food to the child (61.4%) and before preparing food
(59.2%).

Breeding:

Livestock ownership: Nearly 2/3 of the households surveyed
(65.9%) own livestock. Livestock condition was considered good
for 58% of communities and milk production was pointed as
good or satisfactory by 68.4% of communities.

Qualitative assessment of breeding conditions: The condi-
tion of pastures was considered good by 61.5% of communities
and bad/very bad by 38.5%. The pastoral lean season was more
difficult because of the insecurity that limited the access to cer-
tain pastoral routes. Watering conditions are considered good/
satisfactory by 69.2% of communities.

Fishing:

Fish production was considered bad/very bad by 69.2% of
the communities. The main causes mentioned were: low repro-
duction of species (38.6%) and lack equipment for fishermen
(32.4%). The main strategies mentioned to deal with the situa-
tion were: migration towards unusual fisheries (42.3%) and the
development of fish farming (29.5%). This drop in fishing activi-
ties was related to the impact of climate change in the region,
as well as war situation. The Lake Faguibine system situated in
the Tombouctou region in the Goundam cercle, is considered
the major ecosystem and the main source of fish for the en-
tire sub-region. The system includes three natural lakes that
fill when the Niger River floods, but for several decades, water
resources have been in perpetual decline due to the negative
effects of climate change and recurring conflict.

Agriculture:

Agriculture was practiced by more than half of the house-
holds surveyed (57%). According to gender of the head of
household, the proportion of households practicing agriculture
is higher among households headed by men (60.3%) than those
headed by women (41.4%). The beginning of the current cam-
paign was considered quite good by more than 4/5 of house-
holds (81.6%) and 94.2% believed that 2022 campaign was
promising compared to the previous years. This continued ac-
tivity was observed despite the drought of the Lake Faguibine
having dried up.

Sources of household income

Livelihoods provided valuable insight into the capabilities,
assets and activities that enable households to earn a living to
ensure their survival and/or well-being. Small trades (carpen-
ter, masons, plumber, tailor etc.) constitute by far the largest
livelihood group with 34.8% of households, followed by food
retailing (21.3%), no food (20.4%) and agriculture (18%). More
than 2/3 of the households surveyed (70.6%) consider that
their current income is insufficient to meet their needs. a). Sta-
bility of current income & Evolution (during the last 12 months)
of household income: According to 75.3% of households sur-
veyed, their income decreased when it was compared to last
year same period. On the other hand, 9.4% of households de-
clare that their income is increasing (most of them belonging
to groups that held the power in this region) and 17.3% have
stable income compared to the same period of the previous
year. b). Constraints weighing on household income-generating
activities: Lack or loss of means of production (lack of land/pro-
duction equipment) (34.2% of households), lack of employment
opportunities (34.2%) and insecurity (22.8%) constituted the
three main constraints that hindered the income-generating
activities of households.
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Access to markets

The communities surveyed all have access to at least two
markets. The main market was more than an hour’s walk from
the village for 61.5% of communities. The second market fre-
quented is more than an hour’s walk away for 73.2% of the
communities surveyed. Out data showed that 26% of commu-
nities encountered difficulties accessing the main market com-
pared to 34% for the secondary market. Inaccessibility linked
to insecurity (32.8%), winter conditions (30.2%). The floods
(29.4%) constitute the first three reasons for difficulties in ac-
cessing markets main during the three months of rainy season.
The availability of cereals and livestock on the markets is judged
mostly bad to very bad by the communities (54.3% of communi-
ties for cereals and 52.8% for livestock). This situation worsened
in the past years due to the escalation of armed clashes in the
region.

Household food consumption

Alimentary consummation: Household food consumption
was measured with the Food Consumption Score (FCS) de-
scribed in Materials & Methods section. As a result of applying
the formula to the surveyed population, the results of Table 3
were obtained.

The values were calculated using de FCS score applying table
1 values for each household (scale going from 0 to 112). The
standard thresholds 28 and 42 were used to determine the
three classes of household food consumption: Poor (FCS<28),
Borderline (FCS>28 and FCS<42) and Acceptable (FCS>42). Re-
sults showed that less than 1/5 of the households surveyed
(15.3%) had poor consumption levels, while 73.5% had an ac-
ceptable FCS food consumption and 11.2% had a borderline FCS
score.

Regarding Household dietary diversity it could be said that
almost all of the households surveyed declared that they had
consumed during the last 24 hours preceding the assessment,
cereals (97.6% of households), spices/condiments (97.2%), oils
(96.1%) and sugar (94.2%) despite the socio-economic dispari-
ties between households. A little less than % of households
consumed leaves and vegetables (70.5%); 94% meats and only
48% consumed dairy products. Level fruit consumption was
the lowest (22.3% of households). The vast majority (93.8%) of
households consumed at least 4 food groups. The number of
meals household remains a standard (03 meals) for 88.4% of
households.

Nutritional status of pregnant/breastfeeding women and
children aged 06 to 59 months

a) Pregnant/lactating women: In the 340 households sur-
veyed, there were 118 pregnant women and 217 breastfeed-
ing women. Age average of these women was 27.3 years old.
The prevalence of undernourished (BMI<18.5) among preg-
nant/lactating women was 17.1%, while 37.8% was over-
weight/obesity.

b) Children from 06 to 59 months: We counted 458 children
aged 06 to 59 months, or 18.30% of the total number of
households enrolled. The prevalence of global acute mal-
nutrition (according to the P/T ratio) in these children was
10.4% (slightly higher than the WHO alert threshold: 10%)
and 1.7% for moderate acute malnutrition. That of delay
growth and underweight were 8.9% and 11.8% respectively.

Coping strategies

The ability of a household to react to difficulties and hazards
depends on the level of its natural, material, economic, human,
social and political assets, the level of its production, its income,
its consumption but also the means at its disposal to diversify
your sources of income and consumption in order to mitigate
the effects of disasters likely to arise at any time.

a) Dietary coping strategies: Among the households surveyed,
71.2% admitted to use at least one adaptation strategy eat-
ing. The three (03) strategies most mentioned by these
households were the reduction of meal volumes (41% of
households adopting at least one adaptation strategy food),
the consumption of less preferred foods because they were
less expensive (28%) and the reduction consumption for the
benefit of children (19%).

b

~

Non-food coping strategies: More than 2/3 of the house-
holds surveyed (74.7%) adopted at least one adaptation
strategy during the survey period. Borrowing money (37% of
households adopting at least one non-food strategy), the use
of occasional work (21%) and asking for help from the com-
munity (14%) were the strategies most mentioned by these
households. All households firmed that they usually drop
out these strategies when conditions are more favorable.

Assistance and aid programs

During the last 6 months preceding the survey, 33.3% of
households received assistance. Households headed by wom-
en were more affected by food assistance (37.7%) than those
led by men (32.5%). This assistance received mainly concerned
free food rations for households (26.4% of cases), health care
or free medicines (19.7%) and free money transfer/coupon
(16.5%). The main donors were the United Nations Agencies
(especially the World Food Program) (52%), Non-Government
Organizations (NGOs) (22%), the State (11%) and parents and
friends 9%. The three main assistances detected and also the
most requested by households were respectively the money
transfer/free coupon (91.8% of households), assistance with
the creation of new income generating activities (88.3%) and
health care or medicines free programs (86.2%).

Food safety

A total of 87.6% households reported a deterioration in the
food security situation, and have negative expectations about
their future due to the continued rise in food prices and the lack
of employment for young people. The agricultural campaign in
course nevertheless raises a small wave of optimism among the
populations to cope at best to constraints.

Discussion

This paper pretends to describe the local situation of the
most of social and economic neglected regions such as those
located inside the circles of Goundam and Timbuktu, an area
affected by poverty, unfavorable weather conditions and a
chronic war situation that is impacting simultaneously in those
districts.

All these factors, when integrated into the same territory,
make life very difficult for the inhabitants. An example of this
is the lack of the basic needs for human being, like food which
is considered the most essential element when compared with
clothing and shelter, perhaps because is a vital supply that guar-
antee life for people. “Food security” [29] is a then measure of
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community’s living standards of life and it depends on several
variables like the global market conditions where the interna-
tional food prices have exponentially increased over the last few
years, especially food commodities [30], which includes cereals
and dairy products that according with the Agricultural Price In-
dex increased 34% in 2022 compared with 2021 (i.e. price of
maize and wheat increased 47% and 42% respectively) [31,32].

As mentioned, previous surveys demonstrated the unfavor-
able conditions of the population living in Goundam and Tim-
buktu circles in northern Mali. Based on the results of this work,
some changes were observed. For example, the role of women
as head members of the households, compared with prior sur-
veys that had 9/1 male/female ratio, significant increase the
female role, doubling its initial level of consultation detected in
2020 or 2021; situation that may be related to the enlistment of
men in the different factions of the armed conflict.

It can also be seen how some activities, such as agriculture,
remained stable, while others have been severely affected dur-
ing the last year, such as fishing. This might be related to the
fact that sand dunes replaced the vast expanses of water from
Lake Faguibine the main source of fish. Farming land is irrigated
by flooding from the River Niger which is now depending only
of a rainy season from July to September (that seems to be
enough to sustain the agriculture activities). Hence, usable land
is becoming scarce, provoking regular disputes between farm-
ers and livestock herders. People are cutting the last remaining
trees, exacerbating soil erosion and dehydration. But for some,
there is no alternative if they are to survive.

In relation to the access to water, it could be noticed from
the new data reported by our work that it continues to be a
problem for 3 out of 10 households, while food markets remain
with difficulties to be accessed for 70% of the population, that
have to travel more long distances to reach them from their
homes.

Periodical monitoring of food and nutritional insecurity is
still necessary to measure the impact of the interventions of
NGO and Mali's government initiatives to fight against food in-
security situations northern and central Mali.

This paper demonstrated that those efforts, are able at least
in a partially way, to mitigate the severe consequences of cli-
mate and unfavorable social conditions in Goundam and Tim-
buktu circles, aggravated by the armed conflict that was been
perpetuated over time in Mali.

Conclusions

The data collected reveal a very worrying situation to the
vast majority of households resort to adaptation strategies to
cope with the crises they experience. The poor nutritional sta-
tus of pregnant and lactating women, and children less than 5
years old is alarming compared to the standard thresholds es-
tablished by the WHO.

Although the living conditions of the homes remains stable
compared with previous surveys; the economic activities in
northern and central Mali showed a regression due to their
conditioning by the climate (increasingly serious droughts or
sporadically foods); the perpetuated armed conflict in the area
and the unfavorable social conditions of the population.

This study highlights that international and local aid pro-
vided by NGO and governments to households, had a positive
impact in terms of mitigate the consequences of war and cli-

mate change, especially in the creation of new income generat-
ing activities in the last years, policies that should not only be
maintained but deepened.
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