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The study was carried out to assess the diversity of the farming system
and the associated development needs of Bedouin communities in the rural
area of the hot dry Coastal Zone of Western Desert (CZWD), Egypt with
the objective of improving surveillance of the Bedouin communities to the
harsh desert conditions. The area has low irritated rainfall (60—140 mm/yr.)
and frequent incidences of drought. Specially designed questionnaires were
adopted on 151 householders and 51 women groups in 4 locations. More than
50% of the householders are fully engaged in agriculture activities, whereas
31% of them are partially engaged in other businesses. The householders
are extended families of 12.2 members on average. Gender differences in
education are recognizable; 20% of boys >15 years of age are illiterate vs.
60% of girls. Dominant agricultural activities of the householders are sheep
raising (98.7%), goat raising (89.4%), olive and figs cultivation (84%), and rain-fed
barley (78%). Land tenure averages 31.3 acres/ household. Crop cultivation
relies on rainfall, 29% of the householders apply supplement irrigation for fruit
trees and vegetables. Natural pasture is an important asset for livestock, where
small householders do not hold pastureland. Females do not contribute to field
cropping, while 53% of them participate in animal husbandry, especially at the
house. The typology of the studied stakeholders showed clear diversification
in farming systems. They are clustered into four groups; depending mainly
on the livestock assets, followed by the land/crop and human assets. Number
of species and flock size are the most important variables for the diversity of
stakeholders. The cultivated area is the main variable within land/crop assets,
family members in livestock and family size are the main variables from human
assets. Most of the householders (95%) give their top need for water cisterns,
water reservoirs ranked second (78.6%), followed by raising and improving
goats. Pasture development got the lowest priority. Goat and poultry rearing,
followed by dairy processing got the top needs of women.
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Highlights

- The study aims to assess diversity of the farming
system and the related development needs for local
Bedouin communities,

- Special questionnaires were adopted on 151 householders
and 51 women groups in four locations,

- Dominant agricultural activities are sheep and goat raising,
olive and figs cultivation, and rain-fed barley,

- Females do not contribute to field cropping, while 53% of
them participates in animal husbandry,

- Householders are clustered in four groups, depending
mainly on livestock assets, followed by land/crop and
human assets,

- Most householders give their top need for water cisterns,
followed by goat raising. Goat and poultry plus dairy
processing got top needs by women.

Introduction

The Coastal Zone of Western Desert (CZWD) is a hot
dry area, located in the western part of Egypt (Matrouh
Governorate). It covers 20% of the total area of the country,
while it inhabits only 0.4% of the total population (CAPMS,
1997). A vast majority of the citizens are populated on
the Mediterranean Sea’s coastal strip. Human Development
Index (UNDP, 2018) indicated that Matrouh Governorate is
one of the least developed governorates in Egypt. It ranked
18th among other governorates and last among the border
governorates in economic, health, and education indices. Water
resources are the determinant elements for socioeconomic

10.3389/fsufs.2022.970999

activities, mainly from rainfall and water catchments (cisterns).
Agricultural activities (such as barley, figs, and olives) and ranges
depend entirely on rainfall, with some supplement irrigation
for fruit trees. Marketed products are live animals, olives,
and figs. Barley, dairy products, wool, and skins are mainly
consumed domestically.

Based on the rainfall data for the past years, rainfall in
Matrouh governorate is >140 mm. and the largest part falls in
October-December. Annual rainfall is subjected to significant
fluctuation over the past decades (Figure 1), negatively affecting
agricultural activities, pasture status, and consequently,
the livelihood of the local Bedouin communities. Matrouh
Governorate is considered one of the poorest areas in water
resources (AOAD, 2018, 2020) and a weak spot to the expected
climatic changes (Aboul-Naga et al., 2021). The rural population
is around one-third of the people, compared with 57.6%. of the
average of Egypt (CAPMS, 2017). This is directly associated with
the poverty of natural resources and lack of job opportunities
in the agricultural sector. The rural population tends to decline
markedly over the years, being 45% in 2003 and 37% in 2017,
reflecting dramatic rural immigration to cities, other parts of
the country, and other countries across the Mediterranean.

Economic activities of local communities vary among the
coastal strip (5-10km) and the deep desert areas, urban, and
rural areas, and eastern and western regions (Sarhan, 2013;
Bonnet et al., 2014). Furthermore, it is diversified seasonally,
with intensive summer activities at the shore-strip (beaches),
and only small enterprises and services in winter. The problem
of minefields (around 17 million mines from World War II) is
one of the significant obstacles to the development of the eastern

part. Number of development programs has been initiated in
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Rainfall in Matrouh over the past decades (1945-2018).
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the region over the last decades, aiming at settlement and
improving the livelihood of the local Bedouin community.
Raising sheep and goats is the main socioeconomic activity and
source of income in rural areas (Alary et al., 2014). The livestock
population in the governorate was estimated at 472 thousand
heads in 2017 (MALR, 2018), mainly from sheep and goats, in
addition to 18.3 thousand camels and 8.7 thousand cattle. The
statistics indicated that the number of sheep and goats increases
significantly in the good rainy years and decreases in the drought
ones. Their population reached 495 thousand heads in 1995
(235 mm rainfall) and declined to 370 thousand heads in 2015
(62 mm rainfall).

The present study aims to assess the diversity in the
socioeconomic indicators of local Bedouin communities in the
rural hot dry CZWD and to analyze the links between the family
farming system (based on assets) with their developmental
and perceived needs, either for the householders or women.
The overall objective was to improve the development
and policy actions and support under the prevailing hot
and desert conditions. Fieldwork was carried out in 2018,
supported by “Water harvesting and gap for improving
livelihood and increasing sustainable production in rain-fed
area of Matrouh”, FAO project, funded by the EU-Joint Rural
Development Program.

Materials and methods

The study covers four locations in Matrouh Governorate,
representing the main rain-fed areas in the governorate: Ras-
Hekma (Hekma), Marsa-Matrouh (Matrouh), Negila, and Sidi-
Barani (Barani). Both individual and participatory approaches
were adopted for data collection of the socioeconomic indicators
for both householders and women and to assess heterogeneity
and/or homogeneity in their development needs based on
available assets.

A specially designed questionnaire was conducted in
2018 for the socioeconomic assessment of 151 householders,
distributed over the four locations according to their rural
population (49 in Barani, 42 in Matrouh, 31 in Hekma,
and 29 in Negila). The householder’s questionnaire includes
information on demographic and social indicators of the family
householders and its members (such as age, education, and
gender), housing and house facilities, agriculture inputs and
outputs, crop productivity and revenue, livestock production
and natural ranges, and water sources and irrigation.

Another special questionnaire was used to assess the
socioeconomic indicators of rural women in the four locations
of 51 families (with 155 women); 10 in Hekma, 13 in Matrouh,
10 in Negila, and 18 in Barani. The questionnaire includes
information related to women’s role in the farm and the house,
their contribution to the family income, and involvement in
farm and house activities in relation to their development needs.
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Need assessments were identified through a participatory
approach with householders and women, scoring the priority for
each item. The proposed development activities are cistern for
domestic use, cistern for supplement irrigation, good agriculture
practices for barley, goat improvement, goat raising, rural
poultry, dairy processing, fruit and vegetable processing, range
shrubs, home garden, and veterinary services.

A cross-sectional analysis was carried out based on multiple
factorial analysis (MFA) (Escoffier and Pagés, 1994). Diversity of
the householders and women was analyzed separately according
to certain assets, each composed of a set of variables, as follows:

e Human assets: family size, age of household family head,
education level, adult members, adult females, family
laborers, and off-farm employees,

e Land and crop assets: agriculture area, pasture area, fruit
trees area, and barley area,

e Livestock assets: livestock species, small ruminants, large
ruminants, total livestock unit (TLU), and grazing distance,

e Water and irrigation assets: number of cisterns, distance
to cistron, water adequacy, water purchased, and

supplementary irrigation.

These sets of variables have been built based on the resilience
assessment work of Lasseur et al. (2013), Alary et al. (2016),
and Daoud et al. (2016), which highlighted the weight of
the structural component such as human, land, livestock, and
irrigation as critical components of the overall resilience at the
family level. The overall diversity of the stakeholders and women
was analyzed by multiple factorial analysis (MFA) followed
by a hierarchical clustering analysis (HCA). Perceptions of
householders and women for their development needs and
location were used as supplemental themes and are not active,
so its variables do not participate in the axis. The location was
further considered as Supplementary Theme.

Results

Socioeconomic diversity and resilience of
householders

Socioeconomic indicators
Human assets

Householders are extended families with 12.2 members
(ranged from 15 members in Matrouh to 9.6 in Barani). Heads
of household mostly can read and write. Family members
<15 years old in education is 74.7% of boys and 66.7% of
girls. The gender gap in education is high among family
members over 15 years.; the illiterate rate is 20.1% for men and
60.1% for women, with significant location variations. Head of
household family average 50 years. More than 50% of them
are fully engaged in agriculture, especially livestock activities,
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Average areas for the main crops/household in the studied locations (151 surveys).

Negila Sidi-Barani The 4 regions

whereas 32% are partially engaged in other businesses besides
agriculture. The rate of off-farm employees differs significantly
between locations.

Participation in farm activities: men usually do more than
one activity on the farm as needed, with animal husbandry at the
top of their activities, followed by cropping and then grazing. For
females, 62% of those >15 years participate in poultry rearing,
followed by goat raising at the house (42%); dairy and food
processing are practiced by 29% of them. Off-farm activities
are basically for males, females are working in the house. The
dominant agricultural activity for the householders is sheep
rearing (98.7%), goat rearing (89.4%), olive and fig cultivation
(84%), followed by rain-fed barley (78%). Geographical variation
in the main agriculture activities is limited; however, there
is location specificity for the minor activities, e.g., grapes
and watermelon in Barani, and cattle raising and almond
in Matrouh.

Housing and house facilities: house area averages 149 m? per
family, and house area/family member is low in Matrouh (11.1
mz/capita) and moderate in Barani (16.3 m2/capita). House
ceiling is concrete for 48% of the houses, which rises to 71%
in Matrouh, and only 27% in Barani. Most of the houses are
connected to the public electricity network, whereas few houses
are connected to the public water network in Matrouh. Private
and family-shared cisterns are the primary water source for
domestic use (90%). Water purchased is an essential source for
domestic use in Barani and Hekma.

The mean of mobilization is vital due to the extended
distance between householders and the service centers, half the
householders have a pick-up or family car. Only 26% have
tractors and other agricultural machinery is rarely used. Gas
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bottles are the primary energy source (35%), few use kerosene
or straw, and most of them use more than one source.

Land assets and crops

Land tenure averaged 31.3 acres/household (35.7 in Matrouh
and 21.5 in Hekma, Figure 2). The main cultivated crops are
barley as animal feed, with some figs and olives trees. 29% of
them use supplement irrigation for fruit trees and vegetables.
Only 15% applied organic fertilizers regularly for fruit trees and
15% used chemical fertilizers.

Barley cultivation for animal feed averaged 18.0
productivity of 2.8
tons/acre. Fig trees averaged 5.1 acres/householder, with

low productivity of 750 kg/acre.

acres/household, with an average

The area of olives
is 4.7 acres/householder,
660 kg/acre.

with a productivity of only

Livestock assets

The dominant livestock activity is raising sheep and goats,
whereas camel and cattle raising are minor activities. Sheep
flocks average 82 heads (132 in Matrouh and 34 in Hekma,
Table 1); where goat herd average 21 heads. Pastureland
averaged 48 acres/householder and distance to pasture averaged
4.5km. Pastureland represents a vital asset for livestock
activity; however, smallholders do not hold pastureland. Most
householders (61%) assessed the pasture status last year as
poor. Only 36% of them apply pasture management, ie.,
rotational grazing (11%) control grazing time, or control
stocking rate (9%), whereas 11% practice more than one mean
of pasture management.
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TABLE 1 Livestock production for householders.

10.3389/fsufs.2022.970999

Hekma Matrouh Negila Barani Average 4 locations

Householders raising sheep (%) 48 95 97 90 83
Sheep flock /breeder 34 132 94 67 82
Householders raising goats (%) 61 88 90 76 79
Goat herd /breeder 21 27 19 18 21
Householders with camels (%) 0 10 7 0 4
Camel herd /breeder 0 21 4 0 6
Householders with cattle (%) 1 7 5 0 4
Cattle herd /breeder 1 2.3 1.4 0 1.2
Pasture area (acre) 52 69 34 36 48
Distance for pasture (km) 2.2 38 52 6.7 4.5
Pasture status in the survey season (%):
-Good 0.0 7.1 3.8 30.3 10.3
-Average 10.5 17.9 42.3 45.5 29
-Poor 89.5 75 53.8 242 60.6
Applying pasture management (%) 26 31 34 51 36
TABLE 2 Water sources and irrigation for householders.

Hekma Matrouh Negila Barani Average
No. of cisterns 59 113 67 83 322
Cisterns /household: 1.9 2.7 2.3 1.7 2.15
- For domestic use (%) 88.9 91.1 59.7 65.1 76.2
- For irrigation (%) 0.0 4.5 29.9 6.0 13.47
- For both (%) 11.1 4.5 10.4 289 14.6
- Inadequacy of cistern water (%) 100.0 95.2 82.8 91.8 89.93
Water purchased (m®/ year) 206 415 188 313 280.5
Water price/m? (EP) 15 23 17 31 21.5
Applying suppl. irrigation (%) 39 41 48 59 46.75
- Digging wells (%) 1 3 3 1 2
- Deteriorate of wells water (%) 100 100 67 43 77.5

Water sources and irrigation assets

Cisterns, as rainfall catchments are the major water source;
the studied householders (151) owned 322 cisterns, 77%
of them for domestic use, 10% for supplement irrigation,
and the rest (13%) are used for both (Table 2). In response
to water adequacy, the whelming percent of families
(92.7%) stated inadequacy of water for domestic use.
Most households (94%) purchased water (300 m3/year).
Water prices are, on average, 22 EGP/m?3, ranging from
15 to 30 EGP/m3 depending on the source, distance,
and season.

With the irregularity in the rainfall, either in quantity
or season, a significant number of householders (47.7%) use
supplement irrigation for fruit trees and vegetables. This is
practiced more in Barani (95%) and the least in Hekma (39%).
Two % of the householders dig deep wells for supplement
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irrigation: most (88%) indicated that water quality deteriorates
1 year after another (increase in salinity), which questions
the sustainability of the deep wells as a source of water in
the area.

Diversity and typology of householders

The overall diversity of the stakeholders as the link between
different sets of assets (human, land/crops, livestock, water, and
irrigation) and was found to be based on a combination of land
and livestock assets in the first place and second on human assets
(Table 3, Figure 3). Overall, the livestock assets are more linked
with human and land assets (RV = 0.19) than that with location
(RV = 0.12) and water and irrigation (RV = 0.11). However,
land assets are also linked with human and water/irrigation
assets (RV = 0.17 and 0.15, respectively).
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TABLE 3 Performance and diversity of householders with different assets and themes.

10.3389/fsufs.2022.970999

Assets Variables Symbol Unit Mean
Human assets
Family members Fam Number 11.2 +0.64
Age Age Years 50.7 + 1.06
Education level Edu Educated, illiterate 0.32
Total adults > 15 years T-adult No. 5.84+0.36
Adult girls > 15 yrs. F-adult No. 29+0.17
Family Livestock labors F-liv No. 3.6 £0.31
Off farm employee Off-farm No. 0.5 £ 0.09
Land assets
Agriculture area Agri Acre 38.8+721
Pasture area Past Acre 38 £8.04
Fruit trees area Fruit Acre 13.3+£2.34
Barley area Barl Acre 25.4+6.77
Livestock assets
Livestock species Liv.spec No. 1.8 £0.07
Small ruminant SR Heads 924497
Large ruminant LR Heads 0.8 £0.34
Grazing distance Graz.dis Kilometer 18.1+6.3
Water and irrigation assets
No. cistern Cist No. 2.0+0.1
Nearest cistern Near-cist Meter 423 £+ 105
Water adequacy W-adq Yes, no 0.03
Water purchased W-purch Tons 9.9+09
Suppl. irrigation Sup-irrig Yes, no 0.47
Suppl. irrigation adequacy S-irrig-adq Yes, no 0.13
Ground water G-water Yes, no 0.17
Perception of development need (supplemental theme)
Cisterns and reservoir Cist-need Yes, no 0.98
Pasture development Past-need Yes, no 0.17
AGP for barley GAP-need Yes, no 0.46
Goats raising Goat-need Yes, no 0.65
Home Garden HG-need Yes, no 0.25
Improved Goats D-buck-need Yes, no 0.28
Veterinarian services Vet-S-need Yes, no 0.15

Clustering of the householders (using the Ward method
developed by Schielke et al., 2009) shows that differentiation
of the householder’s farming systems is based first on the flock
size of small ruminants (Figure 4). Livestock management is
based on the prevailing agro-ecological environment; variables
such as flock size, percent of sheep and goats, grazing area,
and grazing distance are correlated with livestock assets and
family members. The link between livestock diversity and the
householders’ resilience has the highest value among other assets
(RV = 0.29), indicating a significant role of the livestock in
the livelihood and resilience of the Bedouin communities under
harsh desert conditions.

Frontiersin Sustainable Food Systems

The studied householders are clustered in four groups

mainly based on livestock assets, followed by land and human
assets (Figure 5). Variables related to livestock assets (number
of species and flock size) are the most important variables
contributing to the diversity of stakeholders. At the same time,
agriculture area and barley area are the main variables from
land assets contributing to the grouping of the householders.
Family members in livestock activity and family size are the main
diversified variables from the human asset. Group 1 (G1) has
the lowest estimates in family size, total adults, adult women,
off-farm jobs, and number of small ruminants. On the other
hand, Group 2 (G2) is the largest group of householders (49),
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they have the highest values of family members, family in (G4) is a small group of 17 householders, they are the
livestock activity, agricultural land, livestock species, and the landless smallholders with low family values in livestock
number of cistern. The group gathers the best resource- activity, pasture area, livestock species, and water purchased.
endowed householders. Group 3 (G3) has the smallest This group is considered the lowest-endowed householders

agricultural area, fruit trees, and barley area. Group 4 (SM 1).
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TABLE 4 Women participation in farm and house activities.

10.3389/fsufs.2022.970999

Hekma Matrouh Negila Barani Average
Farm cropping (%) 0.0 62 20 0.0 20
House rearing of goats (%) 70 54 70 33 53
House Rural poultry (%) 70 62 100 44 65
Goat raised / house 10 13 10 18 51
Daily goat milk production house (Ib.) 1.15 0.25 0.50 0.50 0.50
Goat dairy processing (>50%) 100 0 75 0 44
Veg. processing, pickling (%) 90 0 40 6 28
Fruit processing, jam (%) 10 0 0 0 2
TABLE 5 Typology of the studied women according to different groups of assets and themes.
Assets Variables Symbol Unit Mean
Human assets:
Social status Soc. Married, single 0.53
Husband off farm job Off-farm Yes, no 0.25
Social services Soci-S Yes, no 0.18
Adult female F-adult No. 4.1+£043
Young female F-young No. 1.34+0.24
Women in crop Cropping No. 0.24+0.14
Woman in livestock Livestock No. 0.4+£0.13
Woman in poultry Poultry No. 0.4+£0.12
House assets:
House Area H-Area m3 84.543.53
Ceiling Ceiling Yes, no 0.20
Elec public source Elec Yes, no 0.94
Running water (cistern) C.wat Yes, no 0.98
Home devices H-dev No. 2.3£0.20
Fuel source (gas bottle) Fuel Yes, no 0.98
Livestock assets
Goats Goats No. 1.3 £0.44
Chicken Chick No. 29+0.57
Other poultry O-poult No. 3.7 £1.40
Daily milk yield DMY kg 0.1 £0.05
Processing and Home consumption (HC)
Chick_HC HC-Chick % 95
Milk HC HC-Milk % 100
Other poultry _"HC O-poult-HC % 76
Veg.- processing Veg-proc Yes, no 0.27
Fruit_- processing Fruit-proc Yes, no 0.02
Dairy-_processing Dairy-proc Yes, no 0.14
Perception for development needs (supplemental theme)
Cisterns Cist-need Yes, no 0.41
Goats raising Goat-need Yes, no 0.88
Dairy processing D-P-need Yes, no 0.78
Poultry Pl-need Yes, no 0.53
Home garden HG-need Yes, no 0.72
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FIGURE 7
Inter structure of different and themes for women.

Need assessment at the household level

Analyzing the needs of the different cluster of smallholders
showed that all G1, G2, and G3, and most of G4, select water
cisterns and reservoirs as their top priority needs (Figure 6).
Most of the householders choose to raise more goats as their
second need for increasing their income but not the large
breeders. Pasture and home gardens do not get priority by
any group (SM 2). Improving agriculture practices for rain-fed
barley got low priority for more than 50% of the four clusters.
Unexpectedly, animal health services did not get priority needs
from >80% of the householders.

Socioeconomic performance and
diversity for women

Socioeconomic indicators

Fifty-one families were surveyed including 155 girls (>15
years). Young girls <15 years old, represent 30% of the women
population in the family. Most of the girls >15 years old are
illiterate (79%) and up to 93.5% in Negila. Young girls enrolled
in education averaged 32% (61% in Hekma and down to only
20% in Barani).

Girls >15 years of age have limited contribution to field
cropping (20%), while >50% of them participate in animal
husbandry (not grazing) (Table4), and 65% of them are
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practicing in rural poultry, usually more than one type of poultry
(67% chickens, 23% pigeons, and 10% ducks and turkey). Turkey
and pigeons are mainly sold for cash. Goat raising comes next to
poultry as a crucial women’s activity. Goat raising is carried out
by 53% of the women, goat herd averaged 8.6 heads in Hekma
and 2.8 in Matrouh, and 64% of the families processed >50% of
their goats’ milk. Fruit processing (olive pickling and fig jam) is
practiced mainly in Hekma and Negila.

All women get their house needs of water from private-
or family-shared cisterns, plus purchasing water if needed.
The contribution of the private cistern to the house needs to
be estimated as 42%, while family cisterns contribute 37% of
their needs. Purchased water cover 21% of the house needs.
Refrigerators and TV are essential items in the daily life of most
of the families. 90% of families have more than one electric
device. Gas is the primary source of energy for house activity.

Typology and diversity of women

The link between women’s assets (human, house, livestock,
and home processing/consumption) and their perception of
development needs as supplemental themes, are presented in
Table 5. The outputs in Figure 7 show that Bedouin women
are diverse based on the combination of livestock assets and
home processing/consumption activities in the first place and
second on human assets. Home processing/consumption is
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FIGURE 8
Mapping of the main variables for the women.

highly linked with the livestock assets (RV = 0.54), followed by
human assets (RV = 0.26) and location themes (RV = 0.25).
The livestock assets are linked with human assets (RV = 0.28),
whereas location is correlated with human and house assets (RV
= 0.27 and 0.22, respectively). It is worth noting that such link
coefficients are higher than those found in householders.

Clustering the women according to the studied assets
identified four groups. The first groups are G1 (28 women)
and G2 (13 women), they have no or few heads of goats,
and consequently, they do not have dairy processing activities
(Figure 8). On the other hand, G4 (six women) rely entirely on
goat and rural poultry for their livelihood. Group 3 (G3) is a
small group who have few female members and relies on rural
poultry for house income.

Need assessment

Women did not give high priority to water cisterns for
domestic use (Figures9 and 10). Almost all women (84%)
choose to raise more goats as a source of income and home
consumption as the top priority (vs. 62% for householders), and
22% percent of the women prioritized dairy processing (similar
to the householders). G4, composed of women with large goats,
gives a low priority to poultry rearing, home gardens, and water
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access. Women and householders gave home gardens a low
priority (22%).

Discussion and conclusion

Raising sheep and goats on natural ranges and rain-fed
barley, are the main agricultural activities of the local Bedouin
communities in the hot dry area and the base source of
household income. Variables related to livestock assets (e.g.,
livestock species, number of small ruminates, etc.) are the
householders’ most important sources of diversity. The second
source of diversity is land assets, followed by human assets.
The typology of the householders confirms the weight of
flock size as an indicator of farm resilience in hot dry areas
(Alary et al, 2022). The wellbeing of local communities is
determined by a combination of high values of flock size,
family members in livestock activity, livestock species, and
the number of cisterns. Poor householders have low values
of family members in livestock activity, pasture area, livestock
species, flock size, and water purchased. The diversification of
agricultural and off-farm activities constitutes a way to survive,
where induced better wellbeing is mainly through livestock and
human assets (Ashley and Carney, 1999; Duteurtre and Faye,
2009). The present findings confirm that livestock activity is
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the main pillar for the socioeconomic development of local To improve the livelihood of the whole householder,
communities in hot dry areas and their bath way out of activities for men and women should lead to joint impact
poverty (Aboul-Naga et al., 2022). and add value. In this perspective, it is important to
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consider the multiplicity of the activities, so it is enough
to raise their living standard and to get the poor out
of poverty. The high priority given by householders
for water resources, which determined all livestock and
agricultural activities, must be recognized (Hoffet et al,
2012). Understanding the traditional values and governing
rules of local communities, especially those related to
gender and ethnicity, are crucial for the success of any
development activities in remote hot dry, such as desert
Bedouin communities.
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