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Abstract:

Global warming, as a modern issue faced by humanity, is following a pace considered to be
the fastest since the last ten thousand years. It is caused by climate fluctuations, but also
human activity; exposing the world population to food insecurity, famines and
transmissible diseases... Particularly in the developing world, where populations are
already living in a precarious situation. Our country witnesses its effects through lower
precipitations, which can affect its water capacities and the agricultural production volume,
with a direct impact on its food security. A situation causing the food bill to rise constantly
in order to guarantee food availability for its population. Therefore, the solution could be
the implementation of a new agrarian policy, enabling a sustainable management of its
existing resources. That may revive an agriculture that is still suffering from the negative
effects of colonization. Throughout this article, we will try to discuss the impact climate
change has on food security and populations’ health, while highlighting the importance of
the agrarian policy as a way to tackle the issue.
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Introduction
The FAO (Ghounini, 2015) describes Nutritional and Dietary Security
(NDS) as a priority to any country in the world. It is insured only if every
individual is able to acquire a suitable food supply with no social or
economic constraint. Hence, the ability of a person to obtain food and
choose it freely, in accordance to their preferences, beliefs, in sufficient
quantities, and at any time of the day, with no distinction of age, gender or
social class... (Bricas & Conaré, 2019; Hulse J. H., 1995; Latham, 2001;
Rastoin, 2010). It must also be reinforced by the establishment of both
health and hygiene monitoring institutions, whose ultimate purpose is to
allow individuals to support their needs (Padilla, 2009) in order to achieve a
goal defined by Rastoin (as cited in Kaabache R. , 2018) as the ability to be
active and healthy.
Besides, NDS expresses a country’s aptitude to satisfy its population’s
needs relying on domestic production or imports while avoiding budget
imbalances. The absence of arable soil could constitute an obstacle to NDS
some countries defy by resorting to acquire assets from reliable exports in
other domains. As in the case of Singapore, which produces none of its food
supply but imports it using its export revenues. Indeed, during 2015, the
country’s imports exceeded 296.745 Bs USD with 4.106% of food, against
350.506 Bs USD of exports including 75.820% of manufactured products
(Hulse J. H., 2008; Sherbrooke, 2021).
However, NDS faces the threat of climate change (CC), one of the factors
that pose a risk to food availability (Torquebiau, Tissier, & Grosclaude,
2015). Since it is responsible for the increase of the frequency and intensity
of extreme climatic events (droughts, floods, cyclones...), affecting the
availability of water resources, ecosystems, arable land... and making it the
main reason for production and agricultural markets instability (actu-
environnement.com, 2019).
Therefore, it is possible to consider using the implementation of agrarian
structures, as well as animal husbandry and agricultural production
processes as a tool in the fight against CC, with the aim of insuring both
sustainable food availability and a healthy condition for the population.
Our article is centered around the impact of CC on both Food Security (FS)
and populations’ health (PH). It illustrates how joining the sustainable
management of natural resources to the choice of adequate agrarian policies
can play a major role in the fight against CC. Particularly in Algeria, a
country that suffers from the effects of both drought and desertification.
In this context, we introduce the following principal question:

What role does the agrarian policy play in the improvement of FS and
PH?
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In response to this question, two hypotheses are put forward, namely;

1. CC poses a risk to FS and PH.

2. The implementation of an adequate agrarian policy may constitute a
sustainable mechanism to fight CC.
Through this article, we seek to improve the state of the Algerian
population’s FS, as well as its health condition by changing the agrarian
structure, which can later be used as a prevention agent contributing in the
reduction of health expenditures on the long term. Therefore, we chose to
opt for a methodological approach based on three main goals.
Firstly, discuss the repercussions CC may have on FS and PH, in order to
highlight the risk CC constitutes for food availability and its impact on
human health. Secondly, depict the environmental situation in Algeria, by
setting out the three main extreme phenomena of floods, drought and
desertification and the way they act negatively on food availability. Thirdly
and finally, highlight the cost of these extreme natural disasters, and
introduce the sustainable management of the already implemented agrarian
structures as a way to alleviate the consequences of CC and create a resilient
agriculture.

1- Climate Change and its impact on Food Security and Health

CC could be described as a variation of the climate state, observed through
the analysis of obtained statistics on the oscillation of the climate’s physical
characteristics along a period of ten years or more. Besides, according to the
United Nations Framework Convention on Climate Change (UNFCCC), it
is caused either by the variability of the climate or human activity (Van
Diemen, 2019).

In 1824, Jacques Fournier was the first scientist to draw attention to the
effects of global warming on the planet. Nevertheless, it took more than a
century for a thesis on the subject, by the physicist Gilbert Plass, to be
validated in 1940 (Sokona, 2018).

In fact, after WWII, industrial development resulted in an unprecedented
economic growth (Mahi, 2011), causing harm to the atmosphere as a result
of hazardous discharges released into nature and affecting entire
ecosystems. Such a chain effect can be observed as atmospheric changes act
on the biodiversity, which in return alters agricultural systems, affecting
food availability and human health. Therefore, FS ad PH become vulnerable
(Melgar-Quinonez, 2018).

1-1- Climate change and Food Security

Torquebiau (as cited in Seltzer, Lasserre, Granojean , Auber, & Fourey,
1946) refers to CC as one of the factors that constitute a risk for agricultural
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production, since it is responsible for the increase of extreme climatic
events’ frequency and intensity, that is drought, floods, hurricanes... In fact,
climatic variability can be responsible for the reduction of farm yields and
food availability, consequently leading to a risk of food insecurity in the
countries affected by this phenomenon (Gitz, 2016).

Currently, more than 40% of the population in Southern Madagascar is
undergoing a situation of food insecurity, with 14,000 adults and 500,000
infants under the age of five (5) suffering from acute malnutrition. A
situation caused by four (4) consecutive years of the most damaging drought
the country has witnessed in forty (40) years, which led to the decimation of
food-producing cultivations due to CC. Besides, both the UNICEF and the
WFP expect the number of victims to double if not quadruple, depending on
the areas by the end of the current year (2021), as a result of the hunger gap
occurring between the months of October and December (UNICEF, 2021).
According to Torquebiau (2015) and IPCC predictions, the Global FS will
soon be facing the threat of CC, as temperatures will continue to rise,
affecting the world’s agricultural production, and will be mostly noticed in
the tropical regions where cereals (wheat, maize, and rice) are mainly
produced. This is due to the correlation between temperature rise and cereal
yield; thus, productivity decreases for each +1 to 2°C for wheat and maize,
and +3 to 5°C for rice. In addition to the availability of fresh water that will
be affected by droughts, reducing the productivity of farmlands and causing
food scarcity. The damages will be more ravaging for the families that are
already suffering from difficulties to access either the land or agricultural
inputs (households supported mainly by women), risking to turn an existing
poverty into an acute one and lead to climatic migration. As a result of such
a situation, agricultural products exports will be affected, causing the
increase of their prices on the international market (OECD, 2011).
Therefore, threatening the FS of populations living in vulnerable countries.
A reading of the following Diagram No 1 offers us a better understanding of
the different factors related to CC, through which it can constitute a threat to
FS. It illustrates the way CC can impend the availability of water resources
as well as agrosystems through climatic variability, demonstrated by
precipitations and temperature variations, in addition to the proliferation of
pests, causing the appearance of certain illnesses (zoonoses). Furthermore, it
shows how CC can influence nature’s balance and pose a risk to the survival
and growth of vegetal (plants, trees...) and animal (terrestrial and aquatic)
species. Consequently, it can damage the production ability and lead to both
an insufficient and unsatisfactory agricultural offer, which may be fatal to
small-scale producers who survive thanks to a subsistence agriculture, as
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well as the consumers whose purchasing power can’t follow the price
fluctuation on the market.

Diagram 1: The Effect of Climate Change on Food Security
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1-2- Climate Change and Health

Morand & Waret-Szkuta (as cited in Roger, Bonnet, Steinmetz, Salignon, &
Peyre, 2015) discuss the effect of CC on human health, as it causes a
specific type of diseases, which Seltzer P. et al. (1946) identify as endemic
to certain regions where they are widely spread due to the climate there, i.e.,
vector-borne diseases, parasitoses, zoonoses... These infections occur more
frequently as a result of CC, since it affects the natural habitat of wild
animals (“pathogen reservoirs”) and push them through their search for
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food and shelter to coexist with humans and their pets or farm animals.
Hence, creating a suitable environment for viruses to be transmitted
indirectly to humans before turning into epidemics. That was the case of the
avian flu, spotted for the first time in Hong Kong in 1997, where it took the
life of six (6) people (Van Der Werf, 2012). Before reemerging in 2003 all
around the world, forcing governments to take drastic measures. In France,
200 million fowl were slaughtered, causing a financial loss of 80 Ms € (Bost
& et al.,, 2006). In Nigeria, and according to the « Federal Livestock
Department and Field Survey », in June 2006 the country destroyed 882,453
fowl costing it 4.82 million USD, a loss that grew to reach 11.7 Bs USD as
a result of the poultry farming reimplementation operations in the country
(ECOWAS, 2006).

Today, the situation has not improved, as during 2020-21, other outbreaks
have been identified. In France for example, 492 infection hotspots in May
2021, triggered the destruction of about 3.5 Ms fowl (MAA, 2021). As for
Algeria, in February 2021, the death of 50,000 infected laying hens required
the slaughter of the remaining 2,000 fowl of the same farm (MARD, 2021).
On the other hand, Tambo F. et al. (as cited in Roger F. et al., 2015) state
that in the case of food unavailability, it is common or rather frequent for
individuals to seek the satisfaction of their needs in animal protein through
hunting or the consumption of wild animals. A practice very favorable to
the appearance of different zoonoses, including Ebola. Which according to
Kortepeter MG et al. (as cited in Reynard, Volchkov, & Peyrefitte, 2014)
emerged in Western Africa, first in 1976 in Northern DRC (former Zaire),
where it led to the death of 280 persons, before taking the life of 2,500
others throughout neighboring countries. The WHO gives us an updated
picture of the damages caused by the disease as it shows that thirty-eight
(38) years after it first appeared, it reemerged in Senegal, causing the death
of 226 (64% of total cases) people. Before reaching Guinea where the
number of deaths rose to 2,543 (67% of total cases) persons during the
period 2014-16. Then, Liberia and Sierra Leone with respectively 4,809 and
3,956 deaths (45% and 28% of total cases). Through their efforts to contain
the epidemic, these countries resolved to implement different preventive
policies that proved efficient against both the infection by and propagation
of Ebola. As a result, only eight (8) cases including four (4) deaths where
registered in 2017 in DRC (WHO, 2018). The situation remained under
control until October 2021, as new cases were reported in DRC, where the
government’s response was fast, as it implemented a vaccination policy on
10/13/2021 in order to stop the propagation of the disease. (UN, 2021).
Nonetheless, Fish R. et al. (as cited in Roger F. et al., 2015) estimate that
health systems face a challenge regarding health risk management, due to

91



Kaabache and Badaoui

the unpredictability of infectious diseases that tend to occur in different
populations and at any time. Especially that during any CC induced
infectious disease outbreak, health resources tend to be entirely dedicated to
contain the spread of the disease, while access to health care facilities is
restrained. Hence, putting the life of patients who suffer from non-
transmissible illnesses like deficiency or plethora affections... at risk, due to
their exclusion from health structures. That is the reason why research
should be oriented towards identifying the transmissibility patterns of
infectious diseases, not just to contain them, but also to adopt relevant
health policies aiming to maintain human health and provide equal health
care for all.

2- The Environnemental Situation in Algeria

According to Cowling RM et al. & Giorgi F et al., the Mediterranean
region’s climate is characterized by a “high inter-annual variability with
some episodes of extreme rain or drought”. However, it is identified as one
of the world’s most susceptible regions to CC, with predictions of an
important decrease of precipitations, mainly during winter seasons
(Lempereur, 2015).

Regarding the Maghreb, including Algeria, J. Despois (as cited in Mahi,
2011) describes the situation by focusing on the link between soil and
climate, while highlighting the fact that in this part of the world, land is
considered as the most valuable of assets. This puts the population in a
critical position, as CC became a direct threat to their survival. Especially
that the region has been suffering, for years now, from its consequences,
that is the degradation and reduction of natural resources, due to different
natural phenomena like floods, recurring droughts, and desertification,
which had the most devastating effect.

2-1- Floods

Seltzer P. et al. (1946) describes the Algerian climate as variable, depending
on the different seasons and areas of the country, which is affected by the
Mediterranean Sea on one side and the Sahel on the other, causing a season
alternation from rainy to dry. However, Mahi (2011) observes that for a
period of almost thirty years (1975-2004), the country witnessed a
precipitation instability similar to many parts of other Maghreb countries
that went through a cycle of long periods of drought followed by some days
of excessive rainfall, then a longer period of drought.

Consequently, the dry soils of this region suffered from a series of heavy
erosion events (Jan. 1990 in Tunisia, Nov. 2001 in Algeria, Nov. 2002 in
Morocco). This led to dramatic human and financial (infrastructures,
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buildings...) losses in these countries. For example, in 1980 Tunisia
estimated that 1.3 Ms ha (23.68%) out of its 5.5 Ms ha of mapped land was
impacted by erosion, with 740,000 ha (56.92%) mildly to severely affected.
In addition, 3 Ms ha (20% of the territory) suffered from water erosion with
50% identified as severely threatened; mainly, the arable lands of the
country’s Center and North regions, reaching 1.2 Ms ha that represent
fourth (¥4) the country’s farm land. In Algeria, the 2001 floods caused 1.000
deaths and 1 Bs USD of financial loss.

2-2- Drought

Drought is one of the most serious obstacles faced by agriculture in the
developing world. Lacape J-M. et al. (2015) identify the variability of rains
as a probable cause for the farming production decrease, mainly cereals.
Based on the botanical analysis of the Maghreb trees, Mahi (2011) states
that the region has undergone several episodes of drought for centuries. In
fact, the analysis of the periods of drought the region underwent during the
last century, showed that the frequency during 1950-60, shifted from one
drought event in a decade to two or even three during the same period.
Before reaching its highest level between 1985 and 2005, accompanied by a
very important expansion. In Tunisia, the study revealed, during 1907-97,
the country went through twenty-three (23) years of drought; while
Morocco witnessed twenty-one (21) years of generalized and non-
generalized drought between 1804 and 1996. In Algeria, a different study
conducted by Seltzer P. et al. (1946) regarding the precipitation variability
during 1913-38, showed that although the 25-year average pluviometry was
of 120 Bs M* (300 mm) spread over an irrigated surface of about 400,000
Km?, neither regularity nor equal space distribution were observed. First,
during 1919-20 (the driest season) waterfall volumes didn’t exceed 85 Bs
M? (212 mm), secondly, it was only 150 mm in the high plains but 250 mm
in the Tell. The same for 1927-28 (season with the heaviest rains), for an
average precipitation volume of 155 M*® (388 mm), it was regions like
Texanna and Mascara that recorded respectively 958 mm and 732 mm.
Furthermore, the National Statistical Office reveals that the average volume
of water in Algeria during 2009-11 was split by ten (10) compared to the
last century, as it didn’t exceed 12.707 Bs M°. Leading us to conclude that
recurrent droughts constitute one of the factors leading to the reduction of
water availability in the country (NSO, 2018). However, Hirche A. et al. (as
cited in Nedjraoui & Bédrani, 2008), estimate that the drought in Algeria is
centered in the steppe, mainly in Western areas. As precipitations
diminished by 18 to 27% during the last decades, making the dry seasons
last about two (2) months longer. Knowing that the region relies on rainfed
agriculture, mainly cereal farming, distributed over a surface of 20 Ms ha,
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as well as animal husbandry that represents the main activity of its
population. Which finds itself in a precarious situation due to water scarcity,
as this resource reserves are way below the expressed needs and is currently
affected by CC.
Nevertheless, another factor of the region’s soil deterioration is the decrease
of the vegetation cover due to overgrazing, land clearing and drought. A
situation that imposed, according to Abaab A. et al. & Bourbouze A.,
Guillaume H. (as cited in Daoudi, Terranti, Hammouda, & Bedrani, 2013),
to undertake changes at the level of agricultural and pastoral proceeds to
adapt to this climatic variability. In addition to the introduction of a new
herd management (mobility and food supply), and the acquisition and
replacement of irrigation practices, mainly for cereal farming and market
gardening.
In order to comprehend the extent at which the production systems and
adaptation practices followed by agropastoral farmers to fight drought were
vulnerable, Daoudi A. et al. (2013) carried out a study from 2008 to 2010.
During this study, Forty-nine (49) households were selected from two
municipalities located in Laghouat: Dayet Debdeb and Thnaya, both
situated in the Central Steppe of the Algerian Southwest (470 km from
Algiers). The population’s main activity is extensive sheep grazing (no
transhumance) and subsistence rainfed cereal farming, relying on an average
annual precipitation of 215 mm for the last twenty (20) years. Regarding
land ownership, Bedrani (as cited in Daoudi et al., 2013) states that the plots
are part of the State Private Domain, with surfaces < 15 ha each of
rangelands for 73% of the population. The study results showed that yields
depended strongly on rainfall and that drought had disastrous repercussions
on the population’s livelihood. Regarding cereal cultivation, during the
agricultural year 2007-08, 50% of agropastoral farmers who sowed durum
wheat and barley made no harvest because of the rainfall decrease, while
during the next rainy years 2008-10, the yield size tripled. Concerning
animal farming, during the dry year, only 26.5% of agropastoral farmers
were able to preserve most of their flocks (farmers with more than 50 ewes),
while 33% were able to preserve less than 20 sheep, and 14.3% lost their
entire flocks. The following rainy years, all agropastoral farmers renewed
their flocks with an increase of 10 to 28.5%.
Furthermore, the study observed the methods of preservation of the
agropastoral farming and local adaptation, i.e., partnership and shepherding.
v Farming Partnerships: a first agropastoral farmer provides the land and
half the quantity of the seeds to a second one who contributes with the
other half of the seeds and the plowing expenses. At harvest time, both
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support the harvesting expenditures evenly, and at the end share the
benefits equally.

v' Shepherding: it is carried out by an agropastoral farmer with a small
number of sheep, who, for one season, herds a flock belonging to either a
neighbor living in the city, hence unable to take care of it himself, or a
stranger to the region whose own area suffers from drought (south the
wilaya for example). In this process, the agropastoral farmer in question
receives a payment covering the costs of shepherding and grazing.

In 2008-09 and 2009-10, respectively 44.2% and 37.5% agropastoral

farmers solicited the help of a cereal farming association for 25% of the

surface of their plots. Meanwhile, for shepherding and grazing, the rates
exceeded respectively 38% and 68% for 35% and 49.8% of the total number
of sheep.

Finally, undertaking such adaptation strategies is considered as the only way

to renew the already fragile agropastoral farmers’ flocks and cultivations. In

fact, about 80% of the 2009-10 seeds ensued from a partnership between

50% of the agropastoral farmers in 2008-09. Nevertheless, these methods

remain useful only if droughts were to occur on a less frequent basis, while

in the case of persistent droughts these agropastoral farmers could lose their
livelihood; therefore, alternative strategies should be implemented.

2-3- Desertification

Desertification is estimated to be the most sensitive and worrying subject
when it comes to tackle environment issues. Since it weighs heavily on any
country’s economy, as it destroys the population’s livelihood and reduces it
to poverty, especially in regions already living in precarious conditions
(Benslimane, Hamimed, El Zerey, Khaldi, & Mederbal, 2008). As correct as
this description could be, Nedjraoui D. and Bedrani S. (2008) outline the
fact that it doesn’t consider the desert progression (UN, 2021), which
represents a decrease of both the vegetation cover and ecological potential, a
degradation of soils located in arid, semi-arid and dry sub-humid regions, as
well as a reduction of water resources (Bied-Charreton, 2007).

Thomas, Arrar and Le Houerou (as cited in Benslimane et al., 2008)
estimate that desertification affects 39.2% of the planet, i.e., 51.6x10° km?
of deteriorated land, with Northern Africa alone holding around 9.42% of
this surface, i.e., 4.86x10° km2. A situation mainly caused by acute and
recurring droughts, as well as intensive agricultural activities like
overgrazing...

According to Bied-Charreton (2007), the countries most affected by
desertification are located in Africa, Asia and Latin America, where it
affects 39.2% of the available land of the world. Regarding Africa,
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desertification is mainly centered in the North African Sahara, the Sahel, the
Horn of Africa, certain regions of Eastern and Southern Africa. For Asia, it
can be observed in India, Pakistan, a part of China, as well as the countries
of Central Asia and the Middle East. When it comes to Southern America,
desertification affects mainly Mexico, parts of Brazil, Argentina, and Chile.

Agoumi A. (as cited in Daoudi et al., 2013) estimates that the Maghreb
region is one of the most vulnerable areas to CC, mainly as a result of
drought. The damages caused by this phenomenon are becoming more
serious due to its recurrence, as it went from occurring once every decade
during the last 20™ century, to five or six times during the same decade in
the 21% century. Leading the region, according to Mahi (2011), to suffer
from an irreversible desertification, due to the lack of global strategies and
means dedicated to address the problem. As for Bonte et al. & Paillard et al.
(as cited in Daoudi A. et al., 2013) they estimate that the effects of
desertification in Algeria are clearly visible and observe that as one of the
Maghreb countries, its development is hindered by it. Additionally,
Nedjraoui and Bédrani (2008) observe that it became common to see sand
deposits transported by the winds and sometimes turn into dunes, a situation
more manifest in towns like Mecheria or Naama that are often subjected to
sandstorms. They estimate that the two practices of overgrazing and land
clearing play a major role in the accentuation of desertification. This can be
observed through two distinct maps on land use -One, established in 1978
by the USTHB of Algiers’ Research Center on Terrestrial Biology,
regarding the Southern West of Oran. The other, in 2003, in the framework
of the program of the Long Term Ecological Surveillance Observatories
Network (ROSELT)-, which make it clear that the country has undergone a
very important transformation of its vegetation cover. Besides, Le Houerou,
Aidoud and Bedrani (as cited in Nedjraoui and Bédrani, 2008) locate
desertification damages in the steppes of arid and semi-arid regions, known
for extensive sheep breeding, and threatened by recurring droughts,
overgrazing, and an overexploitation of soils that are not adapted to
agriculture...

In fact, as from 1978, several prevalent plants disappeared, as psammophile
species that didn’t even exist in 1978, started to proliferate between 1981-87
due to sand build-up.

The following Table 1 highlights the alarming decrease of three (3) varieties
of plants, namely; Stipa tenacissima (esparto), Artemisia herba-alba (White
wormwood) and Lygeum spartum (esparto grass), over the period 1978-93.

Table 1. Evolution of the pastoral production (PP) of the main steppes
(ROSELT/Algeria, 2005)
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Facies PP (FU/ha) 1978 PP (FU/ha) 1993 A
Stipa tenacissima (esparto) 70-140 18-074 -52; -56
White wormwood 70-190 22-120 -48; -70
Lygeum spartum (esparto grass) | 80-200 25-082 -55; -118

FU: Feed Unit, A : variation ‘added by us’.
Source: Nedjraoui , Bédrani (2008).

Nedjraoui and Charrier (as cited in Nedjraoui and Bédrani 2008) focus on
the case of the esparto, which is “an endemic species to the Western
Mediterranean”, and despite being the most adapted plant to drought, it
underwent a continuous reduction since its inventory during the last century.
From a surface Charrier estimates at 5Ms ha in 1873, to be evaluated by
Boudy at 4Ms ha in 1950. Before reaching 2.025 Ms ha in 1989, according
to the National Center for Space Technology survey that revealed the
disappearance of half (¥2) the esparto mats.

The surface decrease of these plants can be considered as a clear indicator of
desertification, especially that more than 60% of the rangeland that had a
vegetation cover superior to 25% are currently left with no more than 10%.
Later, as part of the preparation of a tracking card of the desertification
progression in the North of the country, another study was launched by
Benslimane (2008), who used satellite remote sensing technology to assess
both the ecosystems and soils. This study concluded that one of the main
causes of soil degradation in the North was the decrease of precipitations.
According to Hadjiat (as cited in Benslimane, 2008), the most sensitive
areas to desertification are situated in the Tell, where the main cause is
water erosion, affecting 28% of the land in the North, and causing: a
decrease in vegetation cover, soil erosion, yield reduction, dam silting, and
population impoverishment. Regarding the Western region of the country,
mostly affected, the degradation of the land reached 47%, due to several
factors, like farming methods, climatic causes (rainfall, temperatures...) soil
types... Concerning the high plateau of the steppes, soil degradation is
linked to wind erosion, which mainly affects rangelands suffering from the
consequences of droughts and overgrazing. In fact, rangelands face two
challenges: on one side, a decrease of the vegetative cover, and the drying
of water points; and on the other, the increase of sheep populations. Not to
mention the disorder witnessed at the level of the plots belonging to the
“Arch”, flooded by flocks due to their legal status, as well as the breeders’
sedentary lifestyle and the overexploitation of the land. Finally, and
according to this same study, desertification reached an expanse of 945.000
ha (9.5% of the total surface) of land described as “very deteriorated”,

97



Kaabache and Badaoui

which didn’t exceed 600.000 ha in 1980, following the National Office of
Studies for the Rural Development (BNEDER). This explains the fast pace
at which the phenomenon is evolving, estimated to 13.800 ha per year,
particularly in the Western High Plains, dubbed the “South Oran Steppe .

3- The Cost of Disasters and the Fight against CC

The term disasters includes all types of natural catastrophes, namely ;
floods, windstorms, earthquakes, volcanic eruptions, forest and bush fires,
blazes... (Munich Re, 2003).

3-1- The cost of disasters

According to the estimations of the insurance company « Munich Re »
(2003), in 1998 the developing world experienced economic losses caused
by disasters linked to CC in the range of 42 Bs USD, including costs
subsequent to the Yangtze river floods in China and Hurricane Mitch in
Central America. For countries like Nicaragua and Honduras, the losses
reached at least 66% of their GDP (Heller, 2002). The OECD (2011)
estimates the Australian agriculture’s losses, related to natural disasters, in
2010-11, to be between 459 and 550.8 Ms USD. With some products more
affected than others, like cotton at about 138 Ms USD, as well as fruits and
vegetables at about 206 Ms USD. Besides, in February 2011, Northern
Queensland underwent heavy losses related to banana and sugar production
valued at 275 Ms USD.

In 2019-20, “Munich Re” estimated the cost of bush fires in Australia at 1.4
Bs USD “adjusted to inflation”. Fires that caused the destruction of about 10
Ms Km? of bushes and forests as well as 3,000 buildings. They also affected
the air quality from Queensland to South Australia (Faust & Markus, 2020).
However, it remains important to remember that the region of Southeastern
Australia has been suffering for decades from bushfires due to the increase
of temperatures and decrease of rainfall, turning the bushes into a favorable
environment for fire ignition. Nevertheless, it was not until December 2019
that the temperatures exceeded, for the first time since 1910, 40°C lasting 11
days. In fact, this temperature rise was due to the Indian Ocean Dipole and
the Southern Annular Mode, which affected temperatures, rainfalls and
wind acceleration, leading to both drought in Southeastern Australia and
extremely hot and dry winds blowing on the desert, hence increasing the
probability of fire ignition by about 30%, causing bushfires in December
20109.

According to the Centre for Research on the Epidemiology of Disasters
(CRED), Europe witnessed during 2001-20, 999 different natural disasters,
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95% of them related to meteorological variations. As a result, 11 Ms people
were affected and 150,000 lost their lives (CRED, 2021).

Figure 1 displays the different types of natural disasters the region
experienced for nineteen (19) years. It shows that floods (41% chance of
occurrence) are the most prevalent meteorological disaster, affecting 60% of
the population. Followed by Storms and droughts (27%), which affect
respectively 12% and 11% of the population. Finally, extreme temperatures
(23%) that affect 6% of the population. Nevertheless, temperature variation
was the only natural disaster to take the lives of 149,000 persons. In fact,
temperature oscillation caused 146,000 deaths due to their rise and 3,800
others as a result of their decrease. Numbers that are much higher than
floods, which in spite of their frequency, caused only 4,142 deaths.

These numbers show that the waves of heat and cold in Europe represent the
meteorological disasters with the highest risk of death to populations. For
this reason, the priority should be given to the protection against
temperature variations when implementing new policies.

Figure 1: Meteorological Disasters Consequences in Europe %, 2001-20
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3-2- Climate Change Prevention Policies

Before implementing a policy to fight CC, governments usually consider the
effects CC have on human activity, as well as the budgets it would require.
Therefore, Torquebiau (2015) estimates that consumers’ behavior can
influence production processes in a positive or negative way. Thus, the
choice of diet can become a tool orienting the implemented production and
management policies. Besides, the FAO (2018) estimates that production,
transformation and transport methods, as well as consumption models can
become a factor of energy consumption increase, hence of Greenhouse
Gases. In addition, a new strategy focusing on a resilient “nutrition
sensitive” agriculture must be established, in order to achieve a sustainable
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food supply, which could be introduced into a sustainable food supply
system, contributing to the survival of humans but also the planet.

It is in this spirit, Thomas et al. (as cited in Andrieu, 2015) observe, that
several solutions have been adopted by farmers, industrialists and
consumers alike, in order to face the economic and environmental
challenges caused by CC. Such as the policy of reduction of food loss and
waste, which is estimated, as reported in 2019 by the FAO (as cited in
Kaabache R. , 2019), to be about 1.3 Bs tons of damaged food every year.
Causing 3.3 Bs tons of global greenhouse gases, and the loss of 250 km® of
water that is equal to the annual flow of the Volga river in Russia. Thence,
the FAO (2018) estimates that reducing these losses may become a way to
decrease Carbon emissions and improve FS. Nonetheless, due to the unclear
dimension of CC, this solution seems to be insufficient, requiring as
reported by Andrieu N. (2015), the introduction of a new type of agriculture
aimed at supporting the research about the transition from the conventional
cultivation to a sustainable farming more adapted to CC. Such a sustainable
approach was proposed by the FAO in 2010, under the name Climate Smart
Agriculture. It includes both concepts of adaptation and attenuation. In fact,
it targets three main goals, namely; FS through production, Adaptation to
CC via agriculture resilience, and CC attenuation by either reducing
greenhouse gas emissions or capturing carbon.

This proposition holds a solution to the severe damages CC has caused to
agriculture. It suggests a new farming method aiming to preserve FS in the
most affected countries. Yet, it can’t be achieved without the support of a
public policy that would especially enable small scale farmers to achieve
this transition. Since it implies a coordination between both sectors of
agriculture and environment, in addition to a financing package meant to
combine public and private sector resources to fight against CC and
guarantee FS.

As a matter of fact, this new approach tries to take up the three challenges of
Adaptation, Attenuation and FS in the same time, while taking in
consideration agricultural practices, public policies and financial means.
However, a new agricultural procedure can’t bear fruits with an agrarian
structure that doesn’t allow farmers to choose their strategies. Therefore,
agrarian structure change is a priority in the fight against CC. For example,
the “Re-greening of the Sahel” in Niger weren’t to be successful if not for
the research/development programs and the implementation of a new
agrarian policy. In fact, after allowing small-scale farmers to own trees and
apply new reforestation methods, propitious results were observed in just
few years, i.e., an increase of tree density that contributed to a change in the
microclimate, as well as an increase of land’s productivity (adaptation). In
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addition to biodiversity development and vegetative stability (attenuation),
all leading to an improvement of the farmers’ financial and nutritional
situation (FS).

Regarding Algeria, during sixty (60) years of independence, the country
adopted several agrarian policies. From self-rule in 1963 to law No 10-03 of
August 15™, 2010 on the existing structure overhaul, these policies aimed to
improve the small-scale farmers’ social and economic condition, enabling
them to become the country’s economic development locomotive (Hersi,
1981; Bessaoud, 2016). However, despite the fact that a well-established
policy could achieve this mutation, no real transformation was operated.

In fact, from 1962 to the late 1960s, no clear agrarian policy was followed,
as the priority, back then, was to retrieve public domains in order to insure
an agricultural production and keep an already existing part of the market.
Especially that during the 1960s, the farming sector provided the country
with 25% of its GDP, in addition to more than 50% of its foreign exchange
earnings resulting from the export of wine, citrus fruits, and market
gardening products. Hence, it was decided to maintain the colonial agrarian
structure, even if the production of both wine and orange was suffering from
the French market’s pressures and couldn’t be marketed abroad (Chaulet C.
, 1991).

Nine years after its independence the country started the agrarian revolution,
following the edict No 71-73 of 1971 (Ait Amara H. , 1992), exactly on the
same year it declared the hydrocarbons nationalization (Chaulet C. , 1987).
This measure aimed at abolishing ground rent and all forms of rural
capitalistic exploitation like tenant farming and sharecropping, as well as
erasing big properties and creating intensive small-scaled exploitations
instead, in order to maintain the agricultural production while decreasing
rural exodus and creating employment (Ait Amara H. , 1999; Adair, 1983;
Bourenana, 1981). Nonetheless, Ait Amara (1992, 1999) estimates that the
agrarian revolution produced no tangible results. Since it led to no change or
disruption of agricultural practices. In fact, plots of land were recovered,
and put under the responsibility of the National Fund of the Agrarian
Revolution (FNRA) that was unable to distribute them in their integrity.
This was due to the lack of applicants, who preferred other sectors such as
public works, where they didn’t have to comply with State requirements,
like the obligation to integrate both a collective exploitation and a farmer’s
co-op in order to benefit from the equipment and loans, limiting their
benefits.

By restoring colonial land and implementing the agrarian revolution in
1971, the State was able to retrieve 40% of the country’s Utilized
Agricultural Area, and create Socialist Public Domains. However, in the
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1980s following the recommendations of the IMF and the World Bank,
public authorities decided to free the real estate market and allow land
exploitation. Nevertheless, it was not before 1990, thanks to the
implementation of the law on agrarian reform that former landowners
gained the right to recover their plots. A measure, established in order to
stimulate the country’s agriculture and economy by allowing the private
sector to emerge. A goal that couldn’t be achieved, as the majority of the
landowners were dead or lacked the financial means to invest in their assets,
hence their inability to give any new boost to a sector that remained
stagnant for three decades.

Twenty years later, a new reform came to complete the process of the 1990s
regarding the State private domain exploitation through law No 10-03 of
August 15" 2010; on the transformation of the permanent possession status
into a renewable 40-year-concession. A law that can refrain the investment
in such plots, due to the limited time of exploitation. Knowing that a 2001
survey revealed that only 25% of the country’s agricultural private
landowners hold title deeds for their plots, making it impossible for them to
apply for state financing or support. Besides, according to Bouhou and
Nemouchi (as cited in Ait Amara 1992, 1999), it can discourage from
investing in a field that has no incentives to offer.

Nowadays, solutions can be implemented in order to reduce the damaging
effects of drought and desertification, such as a better management of the
grazing process through limiting the number of flocks on an acquired land.
In fact, Daoudi et al. (2013) & Benslimane (2008) have demonstrated
through their respective studies that though agropastoral farmers live in a
precarious situation due to CC, desertification itself constitutes an important
factor, because of the overgrazing of the land maintained in its collective
(Arch) state, which leads to soil degradation and wind erosion increase. This
situation has caused the impoverishment of the populations and the increase
of drift from rural areas to big cities. For those who stay, they either
overexploit the domains abandoned by their owners or those belonging to
the Arch in order to survive the dry seasons. However, and due to the
recurring droughts, this solution cannot be sustainable, particularly as the
overexploitation of the land requires an alternation between rainy and dry
seasons. Therefore, it can lead to an aggravation of the current condition of
the populations, with a looming threat of food insecurity, internal migration,
hence a social and economic crisis at a national level. As a result, a new
agrarian structure may become a way to encourage the farmers, through
facilitating the process of loan granting, which can be an incentive to restore
the deteriorated land, leading to the reduction of desertification, which is
identified as the biggest threat to the country’s agriculture.
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Conclusion

The current century is marked by the effects of climate change that
constitutes a serious threat to the advance of agriculture in the developing
world. Nevertheless, it shouldn’t be considered as the only reason for the
failure of these countries to improve their agricultural situation. In fact,
Benachenhou (as cited in Bedrani, 1981) estimates that the improvement of
the productivity of the farming sector depends on the management of the
existing resources, i.e., the ability to implement a strategy and to lead it to
fruition using its productive potential. Thence, the implementation of a
sustainable management of the resources. Regarding Algeria, it is crucial for
the country to restore its agricultural land. Particularly that its Utilized
Agricultural Area doesn’t exceed 85 Ms ha, for a population of more than
40 Ms inhabitants, which equals to a surface of 0.2 ha of cultivable land per
person in 2017-18 according to the NSO (2018). In addition to what Chaulet
(1991) describes as non-renewable water resources in the desert, as well as
the damages the land experienced for years (erosion, desertification,
exhaustion of the soil...) particularly during the last colonization. Therefore,
the land should be given enough time to regenerate as the overexploitation
may lead to its permanent degradation, turning it barren.

Agriculture is considered as the basis for the development of any country;
however, in Algeria this sector can’t be expected to take up such a role yet,
due to the colonial agrarian policy the country inherited and has continued
to follow to date, without adding any improvements to it (Omari,
Moisseron, & Alpha, 2012). Consequently, a solution may lie on the
adoption of a new agrarian policy to implement after a thorough study of the
current agrarian situation. This transformation could lead to take decisions
related to the restoration of the soil and the establishment of a sustainable
farming, according to the nutritional needs of the population and the quality
of the climate.
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