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Figure 20. Water use by sector and agricultural subsector 

 
Source: IFPRI, based on Sheba Centre for Strategic Studies (chart at left) and Dr. A. Mukred, Water Sector Support Program 
(charter at right). 

More than 75 percent of irrigated land uses groundwater for irrigation, contributing to rapidly 
falling water tables. Most land under irrigation is planted with qat, followed by cereals and vegetables 
(Table 16). Government subsidies for purchasing irrigation pumps and   diesel have been a main cause of 
the overuse of groundwater. In addition, the low-cost fuel has encouraged traders to extract water and 
transport it to distant regions, often to irrigate qat plantations. Water transported by truck is used on 2.3 
percent of all irrigated land, a percentage that likely has increased since the 2001–2002 census (CSO 
2004). The second-largest water source for irrigated land is floods, followed by streams. 

Table 16. Sources of irrigation by crop and source 

Wells Floods Streams Dams Truck Others Total
Cereals 18.4 6.8 1.7 0.2 0.0 0.0 27.2
Qat 19.3 0.2 0.6 0.5 2.1 0.4 23.1
Vegetables 16.2 0.8 0.6 0.0 0.1 0.0 17.7
Fodder 9.3 3.7 0.4 0.0 0.0 0.0 13.4
Trees 13.1 0.5 2.1 0.0 0.1 0.0 15.8
Other 1.5 1.3 0.1 0.0 0.0 0.0 2.8
Total 77.7 13.3 5.5 0.8 2.3 0.5 100.0  

Source: IFPRI estimation based on 2001–2002 agricultural census data. 

Groundwater wells dominate irrigated land in most agroecological zones, especially in the Upper 
Highlands. Almost 90 percent of the irrigated land in the Upper Highlands is irrigated by wells. This is 
particularly alarming since the region’s water tables are falling rapidly, the population is growing rapidly, 
especially in Sana’a, and qat production and consumption are especially high  (Figure 21). Moreover, 
water is brought to the region by truck for qat irrigation, despite the drinking water scarcity. Flood 
irrigation is an important method of supplying water to crops in the Lower Highlands, Arabian Sea Zone, 
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and the Internal Plateau Zone, yet in most cases crops are irrigated with groundwater; flood irrigation is 
used more often than groundwater irrigation only in the Arabian Sea Zone. 

Figure 21. Sources of irrigation by agroecological zones 

 
Source: IFPRI estimation based on 2001–2002 agricultural census data. 

Agricultural growth has been volatile, and food production on a per capita basis has not increased 
in recent years. While total annual growth in agriculture averaged 3.0 percent in 2000–2006 (Yemen, 
Ministry of Agriculture and Irrigation 2009), continued rapid population growth has meant no agricultural 
growth on a per capita basis. Moreover, annual agricultural growth has been less than 1 percent since 
2004, which further underlines the big challenges facing agriculture in Yemen. Major challenges include 
the sector’s high dependence on rainfall and the generally harsh natural conditions. 

Agricultural growth potential from land expansion is limited, and water is the key constraint, yet 
relatively low yield levels suggest that the potential exists for productivity-led growth using the most 
water-efficient crops.  Agricultural land area in Yemen is estimated at 1.3 million hectares, or 2.0 percent 
of the land area. Total cultivated areas have not increased significantly since 1970, ranging from 1.1 to 
1.3 million hectares depending on rainfall. Moreover, traditional forms of agriculture are often in decline, 
including water-harvesting techniques and agricultural terraces. At the same time land productivity is also 
falling because of salinization and soil erosion. Yemen’s yields are significantly lower than those of 
neighboring countries, which suggests there is potential for productivity-led agricultural growth. For 
example, yields for cereals are less than half the average of other Middle Eastern countries’ (FAO 2009b).  

Diversifying agricultural production can also lead to increased incomes and greater food security, 
especially in rural areas. The differences between certain crops in terms of their share in agricultural value 
added reflect higher returns for fruit and vegetables (Figure 22). This suggests the potential for export-led 
growth of the agricultural sector if land devoted to staples and qat is devoted to export crops.  However, 
unsustainable incentives (such as the fuel subsidy) and scarce water resources call for careful analysis of 
the tradeoffs between export-led and consumption-led agricultural growth. Export of agricultural 
products, especially of vegetables and fruits, essentially means an export of water. Today fruits consume 
about 30 percent of the available water, while cereal production uses only 10 percent of it. In addition, 
while the percentage of land under cereal cultivation declined from 85 percent in 1970 to 61 percent in 
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1996, it has remained constant since, suggesting that the potential for additional fruit and vegetable 
production might be limited.  

Figure 22. Agricultural production in 2007 

. 
Source: IFPRI estimation based on Yemen, Ministry of Agriculture and Irrigation (2008). 

Water-intensive agricultural exports, especially of bananas and vegetables, have increased since 
2000.  While traditional exports such as coffee steadily declined in the same period, there is growing 
concern that Yemen exports its scarce water resources in the form of bananas and other fruits and 
vegetables (Figure 23). In fact, Table 17 shows that most land where vegetables are grown is irrigated. 
Moreover, the vast majority of this land is irrigated from groundwater wells, a particularly unsustainable 
use of water. Therefore banana and vegetable production seems to contribute directly to falling 
groundwater levels. 

Figure 23. Changes in food export and import composition, 1990–2007 

 . 
Source:  IFPRI estimation based on World Bank (2009), FAO (2009 b), and Yemen, Ministry of Agriculture and Irrigation 
(2009). 
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Because current agricultural water use is unsustainable and will have to be reduced, more 
efficient use of water is a key for improving agricultural production. Historically, water has been 
managed sustainably, but water use has far outstripped renewable supply in recent years mainly because 
of the rapid population increase and irrigation expansion. In 1970 only 3 percent of the total arable land 
was irrigated with wells; by 2003 this had increased to 37 percent (CSO 2004). Annual water 
consumption is about 3.2 billion cubic meters, which is almost 30 percent more than the renewable water 
supply. In addition, irrigation likely has to be reduced in the future to satisfy the increasing demand from 
residential and industrial sectors. Despite these probable reductions, experts agree Yemen could use its 
water more efficiently and thus maintain or even increase agricultural production with less water.  

In addition, reducing qat production has the potential to free up substantial water and land 
resources for alternative uses. Qat is the most profitable and widespread cash crop in Yemen, especially in 
the highlands. The crop contributes to almost one-third to agricultural value added. Conservative 
estimates find that 40 percent of all water is used for qat production; the actual water use might be even 
much higher. As Figure 24 shows, large qat production areas tend to be close to urban centers because 
consumers require that their qat be fresh. However, efforts to reduce qat production face substantial 
challenges, such as resistance from qat farmers, consumers, and the extensive network of traders and 
other people involved in the qat business. 

Figure 24. Land allocation for qat production 

 
Source: IFPRI estimation based on 2002 agricultural survey data. 

Although about half the farmland in Yemen is irrigated, only 30 percent of households have 
access to irrigation. This reflects the unequal distribution of land among households and how relatively 
few households have access to irrigated land. The majority of farmers work on extremely small plots with 
no irrigation. Seventy percent of all households with land have less than 0.5 hectares. In the temperate 
highlands zones farmers are most likely to have access to irrigated land, because half of farming 
households are able to link to a canal or other irrigation infrastructure. 

The majority of agricultural households have access to land, a key issue for food security. On 
average 80 percent of agricultural households in Yemen have access to farmland, and 68.2 percent own 
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some farmland (Table 17). However, this figure disregards the size and quality of the farmland and 
focuses only on households that receive more than 30 percent of their income from agriculture. About 
three-quarters of rural households own at least one plot of farmland, and 84.2 percent of rural households 
have access to land. Food-secure households report slightly higher land accessibility and ownership, by 
about two percentage points. The proportion of households having access to farmland is highest in the 
highlands and desert, where more than 80 percent of households have access to land. Land ownership is 
the highest in the Desert and Lower Highlands zones. More than 75 percent of households in both zones 
own at least one plot of farmland.  

Table 17. Land access and access to agricultural services among agricultural households 

Access to
land

(percent)

Land
ownership
(percent)

Access to
irrigation
(percent)

Access to extension 
service (percent)

All 79.9 68.2 30.0 3.2
Urban 29.7 23.8 23.8 2.9
Rural 84.2 72.0 30.5 3.2
Food secure 80.5 68.8 29.8 3.5
Food insecure 78.6 66.8 30.4 2.7

Lower Highlands 84.8 75.2 47.7 3.3
Upper Highlands 83.0 69.1 24.3 2.9
Red Sea & Tihama 76.0 65.0 23.5 3.1
Arabian Sea 33.2 31.1 12.4 4.4
Internal Plateau 52.7 47.0 20.2 6.6
Desert 81.3 76.0 73.2 4.2

Agroecological zones

 
Source: IFPRI estimation based on 2005–2006 HBS data. 
Note: Sample includes households with farm income that amounts to 30 percent or more of total household income. 

Despite subsidies, fuel is the most expensive item in crop production, as nearly one-third of crop 
production expenditures are used to purchase fuel. This ratio is the highest in the desert (56 percent) and 
lowest in the dry highlands (19 percent). Irrigation is also a significant part of cost structure. The 
percentage spent on irrigation is the highest in the Upper Highlands (27 percent) and lowest in the 
Internal Plateau (less than 0.1 percent) and the desert (0.4 percent), where irrigation is seldom practiced.  

Hired labor in agriculture is common, accounting for 21 to 44 percent of production costs.  A 
close inspection of production costs reveals that hired labor accounts for about one-quarter of crop 
production costs. The average rural household spends 21 percent of its total production costs on hired 
labor. The cost share of hired labor is more than 20 percent in all zones except the desert, where only 3.5 
percent of crop production cost is associated with hired labor.  

Food-insecure farm households use fewer modern inputs such as fertilizer, pesticide, and 
improved seeds. The HBS shows that fertilizer accounts for about 9 percent of crop production costs. This 
percentage is lower among food-insecure households, at about 8 percent. Pesticides are also a big item, 
using more than 10 percent of the crop production budget. Rural households tend to allocate more 
resources to fight pests and diseases (equivalent to 11 percent in rural areas versus 6 percent in urban 
areas). Cost of seeds is relatively small in the crop cost structure, accounting for 7 percent. Fertilizer as a 
percentage of crop production costs is the highest in the Lower Highlands (11 percent), and the 
percentage allocated to pesticide is highest in the Upper Highlands (15 percent). Households in both 
coastal zones report high seed costs, more than 10 percent of the production costs. On the other hand, the 
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average farmer in the Desert Zone spends the majority of costs on fuel and little on modern inputs such as 
fertilizer, pesticide, or improved seed. That reflects the focus on livestock production in that zone.   

Irrigation is another important component of the cost structure for crop production. The average 
Yemeni household spends 16 percent of its crop production budget for irrigation. This percentage does 
not correlate with access to irrigation. For example, in the Desert Zone, where 45 percent of households 
have access to irrigation, the cost of water for irrigation represents only 0.4 percent of crop cost. The 
situation is similar in the Internal Plateau, indicating that the cost of accessing water in these areas is 
relatively low. In the highlands and Arabian Sea zones, accessing water constitutes a significant part of 
crop cost. That’s because irrigation competes with other uses for water in those zones, where water is 
generally scarce and becoming scarcer because of falling groundwater tables. 

Agricultural extension services are extremely limited in Yemen, with only 3.2 percent of 
agricultural households reporting access to them. Although agricultural extension is an important service 
and an important element in raising farm productivity, only 3.2 percent of rural farm households receive 
any type of extension services (Table 17). Even in the Internal Plateau Zone, where agricultural extension 
services are most accessible, only 6.6 percent of households receive extension services. Food-insecure 
farm households are less likely than food-secure households to have access to agricultural extension 
services. 

The link between improved access to clean drinking water and food security is strong. Yemeni 
settlements are often poorly provided with safe water and sanitation services. Clean and safe drinking 
water is essential for reducing the transmission of water-borne diseases, and proper sanitation ensures that 
people avoid contact with feces. This is especially important for children’s health. Bad hygienic 
conditions increase the risk of infection with diseases that can harm people’s nutritional status. Modern 
techniques to provide access to safe water are therefore important. Traditional techniques for storing 
water can also be an important tool for providing more access to safe water. 

Most people have no access to a network water supply. Table 18 shows that only 40.9 percent of 
the Yemeni population is connected to public, cooperative, or private water networks. Many people do 
not have water on a regular basis, a result of water scarcity and insufficient functioning of the networks. 
There is a large gap in water availability between urban and rural areas: 77.0 percent of the population in 
urban areas and only 25.9 percent in rural areas are connected. The food-insecure people in urban areas 
are less likely to be connected than their food-secure counterparts; the coverage among the food insecure 
is lower by 10 percentage points. There is no significant difference in water access for the food secure and 
the food insecure; the coverage in rural areas is generally low. 

Table 18. Access to water network and sewage system 

 
  

 

water network sewage system

All 40.6 15.9

Residence

Urban 77.0 53.9
Rural 25.9 0.6

Food security status

Food secure 44.3 19.8
Food insecure 30.3 5.0
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Table 18. Continued  

 

Source: IFPRI estimation based on 2005–2006 HBS data. 

More than one-third of the population and about half the food insecure suffer from water scarcity. 
According to the HBS, 37.0 percent of the Yemeni population suffers from water scarcity.  Supplying the 
population is more of a problem in urban areas than in rural areas. In urban areas 38.6 percent of the 
population is short of water, and 36.4 percent is short in rural areas. The urban food insecure suffer 
especially from water shortages; almost half (46.9 percent) are short of water. There is no significant 
difference in water scarcity for the food secure and food insecure in rural areas. 

Treating water to make it potable is not common. The HBS data show that 13.4 percent of the 
population treats its own drinking water. Water treatment is more common in cities, where 38.3 percent of 
the population, treats its water, but only 3.4 percent of the population treats water in rural areas. Because 
of a high risk of contamination, water treatment is particularly important in cities, especially when water 
is not coming through a safe network. 

The sewage system is poorly developed and virtually nonexistent in rural areas. As Table 18 
shows, only 15.9 percent of the Yemeni population is connected to the public wastewater system, and 
almost all are urban residents. The coverage rate amounts to 53.9 percent in urban areas and less than 1 
percent in rural areas. Again, the coverage rate among the food secure is considerably higher than among 
the food insecure, who typically live in quarters with poor infrastructure. 

4.3.2. Fishery 

The fishery sector contributes only about 1 percent to GDP; however, it plays an important role in local 
economies and personal incomes.12

                                                      
12 The average share of the fishery sector in GDP for 2006 and 2007 is reported, based on CSO (2008). 

 In 2008 about 73,400 people were directly employed in the sector, 
living in 129 fishing communities (Table 19). Fish processing and marketing employs additional people, 
creates value added, and is one of the promising sectors for future growth and prosperity. It is estimated 
that the fishery sector provides a livelihood for 642,000 people, or about 3 percent of the Yemeni 
population (GOPA Worldwide Consultants 2006). 
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Residence & food security status

Urban food secure 77.8 54.9
Urban food insecure 68.0 44.0
Rural food secure 25.7 0.4
Rural food insecure 26.4 1.0

Agroecological zones

Lower Highlands 54.6 26.6
Upper Highlands 20.9 7.3
Red Sea & Tihama 42.1 5.3
Arabian Sea 84.3 57.9
Internal Plateau 69.6 9.6
Desert 24.5 0.1
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Table 19. Fish production and trade 

Sea fishing
in 2008

Change from 2006 to 
2008

(percent)

Average share
(percent)

Structure of fishing sector (numbers)
   Fishermen 73,444 2.7
   Boats 21,492 10.4
   Fishing communities 129 0.8
Production (tons) 132,062 -24.2 100.0
   Industrial fishing 1,471 -47.5 2.3
      Red Sea 1,103 -45.9 1.2
      Arabian Sea/Gulf of Aden 368 -51.6 1.0
   Small-scale fishing 41,850 -12.0 97.7
      Al-Maharah 28,986 -46.2 37.0
      Hadramout 34,642 -15.0 22.1
      Al-Hodeidah 25,113 6.0 13.2
      Abyan 18,243 15.7 8.4
      Aden 6,569 -31.0 6.1
      Shabwah 8,545 -5.8 3.9
      Laheg 1,872 -54.8 3.1
      Taiz 2,626 -18.5 1.9
      Socotra lsland 1,568 -20.6 1.1
      Hajja 2,427 30.5 0.9
Exports (tons) 97,957 -6.6 100.0
   Frozen fish 44,293 43.7 32.7
   Fresh fish 40,207 78.1 28.1
   Tuna 2,262 -32.2 7.8
   Other fish and fish products 11,195 -60.9 31.4  

Source: Structure and production data from Yemen, Ministry of Fish Wealth (2009); export data from Yemen, Central Statistical 
Organization (2010).  

Fish and fish products are the second-largest export product after oil and oil products; about half 
of all fish production is exported. However, total fish exports have decreased by about 7 percent since 
2006, especially tuna and items in the “other fish and fish products” categories (Table 19). Exports of 
fresh and frozen fish have increased by about 30 percent each. Yet, it is widely acknowledged that, given 
Yemen’s long coastline, fish exports and fish manufacturing have growth potential through more effective 
control of large-scale fishing activities, especially by foreign vessels. The Ministry of Fish Wealth 
estimates that Yemen could reach a fish production level of as much as one million tons annually, or 
about seven times its current levels. 

Productivity in the fishery sector decreased sharply between 2006 and 2008, because of reduced 
production and an increase in the number of fishers and boats. Owner-operators of vessels account for 83 
percent of fishers in Hadramout and Al-Maharh regions, 62 percent in Socotra, and 45 percent in Al-
Hodeida. The average catch per boat per trip varies from 1,930 kg in Aden to 493 kg in Socotra. The 
number of trips per boat per year—a measure of fishing effort—ranges from 205 to 236; almost all are of 
one day’s duration for a period of nine to 14 hours. 
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Small-scale fishing accounts for about 97 percent of total production; large-scale fishing fleets 
bring in only about 3 percent of the catch. Thus small-scale dominate the fishery sector in Yemen (Table 
20). Tradition plays an important part in many fishing communities; more than 60 percent of the 
population in Socotra and Taiz works in the sector, either because fishers inherited the work from a 
family member or it is their preferred means of earning a living. In addition, a significant number of those 
interviewed who fish say they do so because they cannot find alternative employment. The industry is 
therefore an opportunity of last resort that may be perpetuated in future generations (GOPA Worldwide 
Consultants 2006).  

Most fish caught by Yemenis come from the Arabian Sea. Only three governorates produce more 
than 70 percent of all fish in Yemen. Most fish are caught by people in Al-Maharh, followed by those in 
Hadramout and Al-Hodeida (Table 20). Other governorates with fishing activities are Abyan, Aden, 
Shabwah, Laheg, Taiz, and Hajjah. 

More than half the fish eaten in Yemen is consumed in the Hadramout and Al-Hodeida 
governorates. On a per capita basis fish consumption is highest in the governorates with fish production. 
Al-Maharh tops the list, with an average per capita fish consumption of 33.5 kg per year (Table 20). 
Compared with this, the average consumer eats only 2.6 kg per year in Sana’a City, 1.4 kg in Dhamar, 
and 0.3 kg in Amran.   

Table 20. Fish production and consumption in Yemen 

Per capita 
consumption

Total
consumption

Total
production Balance     

(kg/year) (tons/year) (tons/year) (percent)

Total 5.2 107,915 176,429 38.8
Al-Maharh 33.5 2,812 66,775 95.8
Hadramout 17.8 18,321 41,885 56.3
Al-Hodeida 15.0 35,200 23,829 -47.7
Abyan 10.5 4,867 15,211 68.0
Aden 11.0 6,116 11,014 44.5
Shabwah 10.3 5,504 7,098 22.5
Laheg 7.8 6,055 5,606 -8.0
Taiz 3.3 8,156 3,350 -143.5
Hajja 5.4 8,443 1,661 -408.4
Sana'a City 2.6 4,173 - -100.0
Dhamar 1.4 2,070 - -100.0
Ibb 0.8 2,036 - -100.0
Al-Mahweet 2.1 1,047 - -100.0
Al-Baida 1.7 998 - -100.0
Sa'adah 0.8 636 - -100.0
Al-Dhale 1.1 566 - -100.0
Amran 0.3 273 - -100.0
Remah 0.5 218 - -100.0
Mareb 0.8 179 - -100.0
Sana'a Region 0.1 128 - -100.0
Al-Jawf 0.3 118 - -100.0

 
Source: Consumption data from 2005–2006 HBS; production data from Ministry of Fish Wealth (2009) 
Note: We calculate fish imports as fish production minus fish consumption minus fish exports. This residual is close to the 
officially reported imports of about 18,000 tons, or about 17 percent of domestic consumption.  
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4.4. Public Health and Education 

4.4.1. Public Health and Population 

Population growth in Yemen is among the highest in the world, with an average annual rate of about 3 
percent in recent years. Figure 25 shows that the Yemeni population has increased from five million in 
1960 to almost 23 million today. That is an increase of 460 percent within half a century, although it has 
dropped slightly since 2000. Given the limited natural resources for food production and the exacerbated 
macrolevel food-security situation for the near future, efforts to reduce population growth are critical if 
the fight against hunger and malnutrition is to succeed. 

Figure 25. Population growth in Yemen 

.. 
Source: IFPRI estimation based on UN (2009). 

Fertility is alarmingly high, especially in rural areas. The 2003 FHS reveals a nationwide fertility 
rate (TFR) of 6.2 percent.13

Yemen is still a predominantly rural society, yet urbanization is progressing rapidly. Almost 
three-quarters (73 percent) of the Yemeni population still live in rural areas. Nonetheless, Figure 26 
shows that people are mostly concentrated in and around the metropolitan city of Sana’a, followed by the 
cities of Taiz and Ibb in the highlands. Because of a large influx of rural migrants and natural population 
growth, urban areas have been growing rapidly. In 1975, 10 percent of the population lived in urban 
areas, 13 percentage points less than today. Sana’a’s population was 135,000 in 1975 compared with 1.83 
million today  

 Rural women on average have two more children than their urban 
counterparts; the TFR is 6.7 percent in rural areas and 4.5 percent in urban areas. The median age of 
women at first birth was 20.0 years, with no appreciable differences between women living in rural and 
urban areas. Almost half the population is younger than 15. Yemen’s population is extremely young. 
According to the 2003 FHS, 46 percent of the population is 14 or younger; 47 percent in rural areas and 
42 percent in urban areas are in that age group.  

                                                      
13 The TFR is defined as the average number of children a woman bears during her reproductive life (assumed to be from 15 

to 49 years of age). The TFR is measured for the period of five years before the survey (LOAS and Yemen 2004). 
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Figure 26. Distribution of the Yemeni population 

 
Source: IFPRI estimation based on 2005–2006 HBS data. 

4.4.2. Household Composition, Nutrition, and Education:  

A variety of food and nonfood factors also affect an individual’s nutritional status. For instance, family 
members may not have equal access to food because of unequal food distribution within the household, 
especially in periods of shortages. Nonfood factors include the care mothers give to children; decisions 
about household expenditures (for example, food versus qat); awareness and knowledge of healthy food 
and its preparation; cultural practices and common beliefs; and life habits.  Other factors that influence 
individual health are sanitation and hygiene conditions, access to clean and safe drinking water, and 
infectious diseases.  

Larger households with many children are more likely to be food insecure, especially in rural 
areas. The average Yemeni household has 7.5 members and 3.5 children younger than 15; on average, 
more than one child (1.1) is younger than five. Households also tend to be larger in rural areas (7.6 
people) than in urban areas (7.2) and host more children (3.6 versus 2.8) and more young children (1.1 
versus 0.9). Per capita calorie consumption decreases with household size and especially with the number 
of children, implying that larger households are at a higher risk of food insecurity (21). The reason might 
be that, in larger households, the available income from the (adult) income earners must be shared among 
more people so that relatively fewer calories are available for each individual. This problem is more 
evident in rural areas than in urban areas. This hypothesis is supported by the strong negative correlaton 
of per capita expenditure (the proxy for per capita real income) and household size and the number of 
children. Statistically significant correlation coefficients amount to 0.155 and -0.157 for urban areas and -
0.200 and -0.217 for rural areas, respectively. Hence, reducing population growth is critical for improving 
microlevel food security, particularly in rural areas. 

Young children living in larger households with many older siblings are more likely to be 
malnourished. Correlation coefficients for the nutritional status of the youngest ones in the surveyed 
households (Table 21) suggest that young children are generally at a higher risk of malnutrition when they 
have many (older) siblings and relatives living in the same household, especially in rural areas. This 
indicates that no special attention is devoted to the youngest child—the most vulnerable person—by other 
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household members or that  special circumstances, such as suboptimal breast-feeding practices, are 
influencing the nutritional status of younger children more than that of older children.    

Young children are thinner when their caregivers are young. Correlation estimates indicate that 
children’s weight-for-age z-scores (WAZ) consistently increase with the age of their caregivers/mothers, 
a finding that is valid for the entire population as well as in urban and rural areas. This phenomenon may 
have a biological explanation, namely, that young mothers tend to have lighter children. Because of 
insufficient observations, we could not verify whether a child is less well nourished if cared for by a 
person other than his mother (such as by a sibling because of the absence of the mother in the household).  

Education levels are generally very low, especially among women. Figure 27 shows that more 
than 60 percent of the total adult population has had little or no education. The urban-rural divide is 
considerable, and the gender gap is alarming. Forty-five percent of the urban population and almost 70 
percent of the rural population aged 18 and older did not attend school or failed to complete primary 
school. While”only” 46 percent of male adults are uneducated, more than three-quarters (77 percent) of 
the female adults are uneducated. In rural areas 85 percent of the adult females did not attend or complete 
primary school. From a food security perspective, the tremendous lack of education among women is 
especially worrisome, because women are almost exclusively responsible for food preparation, child care, 
and other key components of family nutrition. Considering the generally low education of many Yemenis, 
the difference in the education levels between food-secure and food-insecure (male and female) adults is 
not large, but a clear tendency toward higher education in food-secure households is still evident. The 
direct link between education and nutrition is obvious: better-educated people have better access to 
information about food and nutrition and tend to be more aware and knowledgeable about nutrition 
problems and their solutions.  

Table 21. Correlation coefficients for calorie consumption and child anthropometrics and 
household size (head count) and number of children younger than five years 

Per capita calorie consumption (kcal/day)
All -0.138 *** -0.209 ***
Urban -0.132 *** -0.221 ***
Rural -0.221 *** -0.245 ***

Weight-for-age z-score
All -0.048 *** -0.075 ***
Urban -0.010 -0.031 ***
Rural -0.059 *** -0.079 ***

Height-for-age z-score
All -0.029 *** -0.044 ***
Urban -0.045 *** -0.085 ***
Rural -0.022 -0.017

Weight-for-height z-score
All -0.018 * -0.033 ***
Urban 0.025 ** 0.036 **
Rural -0.032 ** -0.057 ***

Household
size

Number of
children

Source: IFPRI estimation based on HBS 2005–2006 data. 
Note: *, **, *** Coefficient is statistically significant at the 10 percent, 5 percent, and 1 percent levels, respectively. 
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Figure 27. Adult (18 and older) education levels and food security status, residence, and gender 

 
Source: IFPRI estimation based on 2005–2006 HBS data. 

Better educated people consume fewer calories because they require less energy. On average 
households’ per capita calorie consumption decreases with the years the household head and the 
caregiver/mother of the youngest child (often the meal preparer) attended school and enjoyed further 
education (Table 22). However, this does not imply that food insecurity is more likely in better educated 
households. In this correlation two empirical relationships overlap—that is, the relationship between food 
security and education on the one hand and the biological association between calorie expenditures and 
dietary energy demand on the other. Thus the negative relationship is a result of the activities and the 
dietary energy required to carry them out. So uneducated people are usually forced to generate their 
livelihood by physical work that eats up more calories than mental work, which is more common among 
educated people. This relationship might also explain why the correlation between calorie consumption 
and a household head’s years of education is negative in rural areas. And the generally extremely low 
education level among rural women may explain the negative relationship between calorie consumption 
and a child caregiver’s education years that we found in rural areas 
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Table 22. Correlation coefficients for calorie consumption, dietary diversity, child anthropometrics, 
and years in education for household head and child caregiver.  

Per capita calorie consumption (kcal/day)
All -0.071 *** -0.099 ***
Urban 0.041 *** 0.010
Rural -0.065 *** -0.053 ***

Food Variety Score
All 0.161 *** 0.260 ***
Urban 0.083 *** 0.126 ***
Rural 0.067 *** 0.133 ***

Weight-for-age z-score
All 0.094 *** 0.105 ***
Urban 0.074 *** 0.122 ***
Rural 0.074 *** 0.043 ***

Height-for-age z-score
All 0.080 *** 0.141 ***
Urban 0.081 *** 0.165 ***
Rural 0.044 *** 0.068 ***

Weight-for-height z-score
All 0.019 ** -0.013
Urban 0.031 ** 0.014
Rural 0.021 -0.019

Household head Caregiver

 
Source: IFPRI estimation based on 2005–2006 HBS data. 
Note: *, **, *** Coefficient is statistically significant at the 10 percent, 5 percent, and 1 percent levels, respectively. 

Education is associated with healthier nutrition. All correlation coefficients for the relationships 
between dietary diversity (measured by the Food Variety Score) and education of the household head and 
the caregiver of the youngest child are highly statistically significant and positive. They strongly indicate 
that higher dietary quality and thus higher nutrient consumption is associated with education. This also 
holds true when controlling for income, which is an important determinant for achieving a healthy diet 
and typically is higher among better educated people. The finding implies that nutritional awareness and 
knowledge go along with general education. 

Child malnutrition is significantly lower in educated households. Table 22 shows that higher 
WAZ and HAZ are consistently correlated with higher education in both urban and rural areas, with a 
stronger association in urban areas. Furthermore, the HBS data reveal that, independent of income, 
underweight and stunted children are more prevalent among uneducated households.  

Female education and knowledge matter for the healthy nutrition of all household members and 
for children in particular. The statistically significant correlation coefficients for the relationships between 
dietary diversity and child nutrition and the education years are consistently higher for the female 
caregiver (with the exception for the WAZ of children living in rural areas) than for the household head, 
who is male in almost all cases. This confirms findings from other studies, that the education of girls and 
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women is especially important for the nutritional well-being of the entire household and of children in 
particular.  

Maternal nutrition is also important for child nutritional health. Using available data on body 
mass index (BMI) for the children’s mothers, estimates for the correlation between mothers’ and 
children’s nutritional health status reveal highly statistically significant and positive relationships for all 
three anthropometric indicators (WAZ: 0.108; HAZ: 0.108; WHZ: 0.118).14

Children of women who received medical care during delivery have higher weights and are taller. 
HBS-based estimation results indicate that the WAZ and HAZ of children are significantly higher when 
their mothers received medical care during childbirth than the when the mothers did not. According to the 
HBS, less than half of all mothers and less than one-third of those living in rural areas received medical 
care when they gave birth. Clearly, medical treatment during childbirth and better access to health 
services in general improve the well-being of the next generation. 

 This also holds when taking 
into account the overall food security status of households. Thus mothers with good nutritional health are 
more likely to give birth to and raise healthy and well-nourished children, because of the lower 
transmission of diseases, higher quality of breast milk, and ability to give more care to children.  

Inadequate breast-feeding practices are a major cause of malnutrition among young children in 
particular. While breast-feeding among young children is almost universal in Yemen, exclusive breast-
feeding is not common, and breast-feeding practices vary considerably. Breast-feeding data from the 
2005–2006 HBS are limited, but a recent UNICEF-WFP survey provides reliable and detailed data. The 
Yemen Nutrition Baseline Survey (YNBS) finds that almost all children from birth to six months are 
breastfed, but about half the mothers reported feeding some other liquids to their babies, even before 
initiating breast-feeding (UNICEF-WFP 2006). Common liquid and solid foods fed to infants younger 
than six months  include water; sugared or salted water; fresh (animal) milk and milk powder; tea; fruit 
juices; commercial infant formula; ghee, butter, and yogurt; and food from the family pot and prepared 
porridge. Almost half the infants receive food other than breast milk on a regular basis before they are  
three months old, and  about 30 percent of  children are breastfed until they are two or older (Yemen, 
Ministry of Public Health and Population and JICA 2009; UNICEF-WFP 2006). In addition, delayed 
breast-feeding is common. UNICEF and the World Food Programme (2006) find that a large proportion 
(40 percent) of mothers reported delaying initiation of breast-feeding for 30 minutes after giving birth, 
and about one-fourth of mothers reported starting breast-feeding after more than 24 hours. 

Lack of knowledge seems to be the main reason for inadequate breast-feeding practices. 
Consultations with experts reveal a common misconception that breast milk is not good for child health 
or, at least, not the optimal nutrient source for infants, that commercial infant formula, for instance, is 
better. Since boys are generally more valued in a male-dominated society, and thus receive more highly 
regarded food than girls, a paradoxical outcome of this misbelief might be that boys receive less breast 
milk than girls and accordingly are less well nourished. Indeed, more research is needed to test this 
hypothesis. Other reasons for inadequate breast-feeding practices might include the frequent absence and 
insufficient time of women. 

Qat consumption and smoking by both males and females harm the development of children. 
Nationwide, 56 percent of the male population aged ten  and older and 27 percent of the female 
population of the same age chew qat, and 27 percent of males and 10 percent of females smoke tobacco 
(LOAS and Yemen 2004). The HBS provides strong evidence that, in both rural and urban areas, children 
are less well nourished if they live in a household headed by a person who chews qat regularly (that is, at 
least once a week) and smokes or does one or the other.  The situation for the children is even worse when 
their caregivers consume either qat or tobacco, or both, on a regular basis. These children consistently 
                                                      

14 Unfortunately, the original anthropometrics of the 2005–2006 HBS provide no reliable BMI data for women. The 
indicator is heavily biased by outliers. Therefore we applied the rule that the Yemen Central Statistical Organization proposes for 
dropping outliers. Given the inconsistency in data, this report does not present average BMI estimates or prevalence estimates for 
women with low BMI. After adjusting the sample for outliers, only 914 observations remained that reported the BMI for the 
caregivers/mothers of children included in this study although this sample is small, it suggests clear and consistent patterns 
concerning the relationship between maternal and child health. 
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have significantly lower WAZ and HAZ, no matter where they live. The reason might be that parents 
under the influence of qat give less care to children.  Or the explanation could be biological or a 
combination of the two factors. Qat consumption has been shown to have negative nutritional effects, 
including loss of appetite and reduced absorption of nutrients, both of which contribute to 
malnourishment in children. This could occur directly, because their mothers were unhealthy when the 
children were in utero. Or it could occur indirectly, because the children receive fewer servings of food in 
households where the influential members experience reduced hunger. Thus reducing qat and tobacco 
consumption is also mandatory from the perspective of microlevel food security. 

Children with diarrhea are thinner and lighter in general. HBS data   consistently show that 
children in both urban and rural areas who suffering from diarrhea in the month before the interview have 
statistically significant lower WAZ and WHZ. Thus children with diarrhea are more often underweight 
and wasted than their healthy counterparts. A main reason is that diarrhea prevents the body from 
digesting food and causes it to immediately lose large amounts of ingested energy and nutrients.  In 
addition, the YNBS reveals that more than 90 percent of mothers reported reducing the amount of food 
offered to children during episodes of diarrhea. The survey finds that more than 40 percent of the children 
younger than five who were examined suffered from diarrhea and about 30 percent had blood in the stool. 
What is worrisome is that more than one-third of the children with diarrhea were not treated specifically 
for it. Consequently, reducing the spread of infectious diseases such as diarrhea through  better access to 
health services, access to clean and safe drinking water, treatment of drinking water, improvement of 
sanitation conditions, and promotion of hygiene in general are essential for allowing children to develop a 
healthy life. 

Malaria too is associated with thinness in children. Children who showed symptoms of malaria 
infection during the month before the HBS interview also showed significantly lower WHZ than their 
malaria-free peers. Thus malaria hampers the physical development of children by limiting their potential 
to gain sufficient weight and can cause continuing severe weight loss. In addition, we found strong 
statistical evidence that malarial children usually are affected by diarrhea. 

Finally, the HBS provides information about vaccinations among children, including tuberculosis 
(TB), polio, diphtheria-pertussis-tetanus (DPT), measles, and hepatitis vaccination. In urban areas 7 
percent of the children aged 24 to 59 months and 8 percent in that age range in rural areas did not receive 
immunization. While polio vaccination seems to be common in both urban and rural areas, one-fourth of 
the children in rural areas did not receive DPT vaccination, and even more were not immunized against 
TB. Moreover, the HBS data suggest a clear tendency toward higher WAZ and WHZ of immunized 
children. The positive relationship between polio vaccination and child health is the most distinct (and 
obvious). Children who received immunization, especially against polio, are better off. 
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5.  SUMMARY AND CONCLUSION 

The lack of recent information about food security is of concern to many countries, especially during and 
after crises, such as economic crises, natural disasters, and conflicts. In this paper we present an analytical 
framework that allows for the assessment of effects of such crises on food security; this framework also 
links food security on the macro- and microlevels. This methodology can compensate for missing data 
and thus provide important information to policymakers. We apply this methodology to Yemen, a country 
where the recent food price crisis and global economic recession have been especially damaging. The 
paper provides an in-depth analysis of the current food security situation in Yemen, including the major 
challenges to food security and factors driving food insecurity.  

Our findings suggest an alarming situation of food insecurity at both macro- and household 
levels. Yemen’s food security has dramatically deteriorated in recent years and is far below international 
levels, mainly because of its declining oil exports and increasing food imports. If no action is taken, food 
security is projected to remain at extremely low levels through 2020, and Yemen will remain highly 
vulnerable to external shocks and disasters. We have found that at the household level 32.1 percent of the 
population in Yemen is food insecure. In other words, almost one-third of Yemenis, or 7.5 million people, 
do not have enough food to satisfy their needs. Results also show that 57.9 percent of all children are 
stunted as consequence of undernourishment and poor health. Such a high prevalence of child 
malnutrition has serious consequences for the future development of Yemen’s society and economy. In an 
international context these results put Yemen among the 10 most food insecure countries in the world.   

Rural-urban inequalities are high in Yemen. The number of food insecure people living in rural 
areas is more than five times higher than in urban areas. In rural areas, 37.3 percent of the population is 
food insecure, while food insecurity affects “only” 17.7 percent of the urban population. Child 
underweight and stunting is also much more pronounced in rural areas than in urban areas. For instance, 
while 45.4 percent of urban children are stunted, 62.1 percent of their rural peers are. The average rural 
diet is poorly balanced, and the risk of micronutrient deficiencies is especially high. Food insecurity is 
highest among rural, nonfarm households, and livestock farmers.  

Economic growth that improves people’s income is the single most important driver of food 
security. Rapid economic growth in promising sectors and the transformation of rural and urban 
economies will thus be essential to sustainable food security in Yemen. However, several challenges exist 
for accelerating growth in Yemen. Decreasing oil exports are hindering macroeconomic stability—Yemen 
is expected to become a net oil-importing country by 2015. This will have a severe impact on the 
government budget, as oil constitutes about 70 percent of government revenues. In addition, the fuel 
subsidy continues to be a big burden for the government. However, economic diversification into labor-
intensive sectors is slow, unemployment is high, and existing social transfers are not well targeted to the 
food insecure.   

Accelerating growth that benefits the poor and food insecure is necessary but not sufficient. 
Yemen will need additional policies and investments. The country will increasingly rely on the 
international market for food imports and must find effective and efficient mechanisms to ensure a steady 
supply of imports, especially in times of global crisis. In the domestic market Yemen needs to address 
inefficient supply chains and high transaction costs. Results also show that access to local markets, urban 
centers, and credit is more difficult for rural and food insecure households.  

Agricultural production uses 93 percent of all water in Yemen, and more than 75 percent of 
irrigated land uses groundwater, contributing to rapidly falling water tables.  This unsustainable use of 
water, with increasing demand from urban areas, means agricultural growth has to come from increased 
water productivity and a structural change. More than one-third of the population and about half the food 
insecure suffer from water scarcity. The food-insecure population has less access to factors of agricultural 
production, including land, credit, natural resources, and advice from extension services.  Fishery plays an 
important role for local coastal economies, and fish is the second most important export good. Yet 
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productivity in the fishery sector decreased sharply between 2006 and 2008, and fish marketing and 
processing are often inefficient.  

Population growth in Yemen is among the highest in the world, with an average annual growth 
rate of 3 percent in recent years. Total fertility is higher in rural areas, where women on average have 
more than two more children than their urban counterparts; the average rural Yemeni woman will bear 
almost seven children (6.7), whereas the total fertility rate in urban areas is 4.5.  

Econometric analyses did not show clear statistical evidence for the important role of education 
for food security and child nutrition, as found in other countries. This might be mainly explained by the 
general low level of education, especially in rural areas, so that the necessary variability in the education 
variables for statistical significances are lacking. However, descriptive results reveal that there a 
considerable urban-rural divide and an alarming gender gap in formal education. Three-fifths of the total 
adult population did not attain any level of formal education. Forty-five percent of the urban population 
and almost 70 percent of the rural population aged 18 and older either did not attend school or failed to 
complete primary school. In addition, Qat consumption and smoking divert household resources from 
food, health, and schooling and thus harm the development of children. 

More economic analysis is needed to prioritize policies and investments to improve food security 
in Yemen. Under the National Food Security Strategy (NFSS) Development Project, IFPRI will conduct 
this analysis and present the findings to the Yemeni Government and its partners.  
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