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I. INTRODUCTION
 

A. The Physical Setting
 

Yemen is farby the most fertile part of the Arabian 

peninsula, yet agriculture is a hard scrabble. There are 

two major regions: the smaller coastal region or Tihama and 

the more extensive mountainous hi.ghlands.
 

The Tihama is a narrow, hot, humid semi-desert, an 
almost waterless strip that extends the entire 
seacoast from Maydi on the northern frontier withSaudi Arabia to the Bab al 
Mandab at the country's

southern yimits and occupies approximately 10% of 
the country
 

These 20,300 sq. Km. miles are watered principally by seven 

major wadis carrying runoff 
from the highlands. Their
 

waters seldom reach the sea and rarely flow throughout the 

year. The climate is oppressively tropical. Tempe-atures
 

often reach 55 degrees c. and even in the cool season range 

into the 30's, humidity readings of or80% more are not 

uncommon. Rainfall in the wetter areas of the Tihama only 

rarely exceeds 300 
mm annually. 
Natural vegetation is 

sparse and the isarea subject to severe windstorms and 

shifting sands.
 



Most of the rest of the country is mountainous. The 

mountains rise sharply from the Tihama and extend to the 

eastern escarpment, where one descends into the desolation 

of the Empty Quarter. While rainfall on the western and 

southern facings of the mountains around Taiz and Ibb 

reaches between 1,000 and 1,200 permm annum, it decreases 

rapidly as one moves North and East. After crossing the
 

range of mountains north of Ibb, the annual rainfall drops 

sharply and falls to 300 mm per year at Sanaa and to 200 mm 

per year at 
the Saudi Arabian border. 
On the eastern border
 

of the country rain 
rarely falls. The interior of the 

country is marked by steep mountains, sharply eroded narrow 

wadis and dry highland plains. Much of the farming is 

carried out on terraced mountainsides, along the banks of 

wadis or on largely arid mountain plateaus. Temperatures 

in the mountain areas are a great improvement over Tihama 

with temperate summers and cool winters.
 

B. Hitorical Perspective
 

Settled agriculture has been practiced in Yemen for 

millennia and the evidence indicates that agricultural 

practices, production and productivity prubably changed 

little over the thousand years before the overthrow of the 

Imam1i in 1962. During this period, crop production 

consisted primarily of grain crops, mostly sorghum and 
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millet, plus limited varieties of fruit and vegetables such 

as grapes, apricots, almonds, figs, green onions, chives, 
hot peppers and white radishes. On rainfed land there was 

production of various legumes such as beans, peas, 

fenugreek, and lentils. Alfalfa was cultivated on irrigated
 

land. Coffee and 
qat were introduced around the 15th
 
century and cotton on a commercial scale in the mid-20th 

century. Coffee beans have beei 
exported for a considerable
 

period of time and most of th'e cotton was also exported. 

Livestock production consisted of cattle, goats, sheep, 

chickens, donkeys and camels. Livestock was used to provide 

food, transport and power for cultivation of crops and dung 
for fuel. Most agricultural production was consumed by the 

producer, though some small amounts were bartered or sold in 
the market. It was for the most part a self-contained 

economic society. 

Nearly all Yemenis, certainly over 90%, were 

agriculturalists living off of the products of this farm 

system. 

It is an ecologically balanced system based onminimizing the waste and maximizing the use ofall products. The system is use,economical in watersimple in technology, and compatible with anuncomplicateq division of labor based on household 
organization.
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For the most part, it provided a very modest level of living
 

in return 
for hard labor to a population bounded by a 

variety of Malthusian checks and balances. It was a system 

of production that relied on an abundance of labor and, at 

least in its latter years, produced a surplus of labor that 

could find employment only by periodically emigrating to 

neghbouring countries and beyond. The farming system over 

this long period of time, either through purposive or 

natural selection, produced plant and animal varieties 

well-adapted to each other, the ecosystem and the farm 

system.
 

Peasant farmers everywhere, and particularly those in 

semi-arid areas, are risk adverse. The Yemeni farmer over 

the ages has been no exception. The integrated agricultural
 

system's primary function was risk aversion to assure 

minimal food requirements under stress conditions. 

Production maximization was carried out within this 

constraint. Vast amounts of the surplus input, labor, were
 

expended to build terraces as a means of preserving and 

increasing two scarce resources, land and water. Production 

of drought-tolerant grain and other field crops formed the 

great bulk of crop production with millet, in particular, 

performing the function of security against a poor rainfall. 
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Major reliance for meat and milk production focused on 

goats, sheep and camels which are most tolerant of drought. 

The number of cows kept was strictly related to the 

availability of residue with both crop and animal husbandry 

organized to complement each other. Oxen, donkeys and 

camels have been utilized for farm power: ploughing,
 

cultivating, threshing and operating pulley systems for 

wells. Lastly, the persons responsible for household 

consumption, women, also had major responsibilities for the 

production of food.
 

In general, women are expected to maintain the house­
hold physically; men are expected to provide the means
 
to do so. This means that women are involved in the
 
production and preparation of direct use values (food,

fuel, feed, and water) and men maintain the working
 
capital (land, tools, structures).'
 

The major purpose of the Yemeni agricultural system was to 

insure against contingencies. Even when the rains were 

good, it was capable of ptoducing only a very modest surplus 

over the consumption needs of the farm family.
 

C. Post Revolution Agriculture
 

Since 1962 the agricultural system has been subjected 

to a number of external shocks which appear to have modified 

the effectiveness of The traditional agricultural production 

and consumption system. First was the overthrow of the 
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Imam in 1962, followed by a civil conflict lasting for 

eight years. 
These were both symbolic and important agents
 
of change in the re-entry of Yemen on to the worldwide 
political and economic scene after centuries of isolation. 

On the one hand, a process began which would move Yemeni 
agriculture from a self-contained subsistence economy toward
 

being a consumer in the international agricultural market 

for agricultural products, farm supplies and equipment. On 
the other hand, the prolonged and devastating civil war had 
a negative effect 
on 
all economic activity including 

agriculture. Agricultural production and consumption 
problems associated with the war were severely exacerbated 

with the beginning in 1967 of a seven-year drought. While 

statistical evidence for half of the drought period is 
unavailable, it is highly likely that over the seven year 
period crop production averaged about one-third less than 

normal, and 
in some years output was down as much 
as 
one-half. Livestock numbers also decreased substantially 
during this period, and deterioration of the range was 
accelerated, although there are no quantitative measures of 
the losses. During the latter part of the drought period, 
migration began to accelerate with increased demand for 

labor by oil-rich neighbors, bringing a third shock to the
 
Yemeni agricultural system. In 1972-73 recorded remittances
 

were at a level equal to $124.7 million. By 1976-77 
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recorded remittances had exploded to over $1 billion. 

The immediate effect on agriculture came in the shift from a
 

labor surplus agriculture to a fully-employed agriculture 

with steadily increasing wage rates resulting from the 

rising opportunity cost of labor, rather than from increased 

labor productivity. As remittances began to flow back to 

Yemen, there were secondary effects on agriculture. Land 

prices increased rapidly largely be-ause of a rapid increase 

in liquid capital and a highly inelastic supply of land. 
 At
 

the same time the supply of water, the other scarce 

resource, increased somewhat with increased investment, 

though water prices at wellheads continued to escalate. On 

the consumption side, the inflow of remittances led to a 

dramatic rise in food imports and 
less dependence on
 

domestically produced foods. However, consumer preferences
 

caused locally grown crops and livestock to command premium 

prices. Between 1972 and 1977 there was tenfolda increase 

in food imports, despite an increase in agricultural output 

after the end of the drought in 1975. There appears to be 

little question "that people are eating better as a 

consequence of emigration." 5 However, the 1979 study of 

nutrition in Yemen indicates there continue to be nutri­

tional problems, particularly at pre-school age levels. 6
 

The changes in the Yemen economy that have occurred 

during this period have 
been profound. The economy has
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moved from a largely self-sufficient subsistence agriculture 

system to an open, 
cervice economy. Change and growth 

within the economy are fueled by the export of labor 

services, and the major area of growth within the economy is 

to 
service the steadily increasing demand mostly for
 

imported consumer goods. While the economy expanded at an 

annual rate of about 6% per annum during the FFYP period,
 

1976-77 
to 1981, growth in agricultural production is
 

officially estimated 
to be approximately 1.5 % per annum,
 

substantially less than the probable population growth rate. 

More significantly, during this period both remittances and 
private sector imports were twice as large as agricultural 

production. 
 In this situation, consumption boomed, and in 

the last year of the FFYP, consumption exceeded GDP by 

about 7%.7
 

Despite this great burst of consumerism and the growing 

importance of services, investment in agriculture and 

related infrastructure increased substantially. 
This
 

included large investments in roadsecondary construction, 

new wells and motorized pumps, trucks for transport of crops 

to market, agricultural machinery and plant material. It is 

also true that there was some dis-investment in agriculture 

where maintenance of capital sLructures was neglected with 

the disappearance of cheap and abundant labor.
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D. Aqriculture During the FFYP
 

During the FFYP period of 1976/77 to 1980/81 there were 

significant changes in agricultural production, but the 
amount of growth in agriculture is not clear. Official data 
provided by the CPO show that during the five-and-a-half 

year period from 1975/76 to the end of 1981 the agricultural 

sector grew by only 8.29%, an annual average growth rate of 
1.45%, 
and that the entire growth actually took place during
 

last half of 1981. However it
the is clear that focusing on
 

growth rates masks changes that took place in the 
composition of agricultural output during this period. 
There is some reason to believe there was more growth in 
crop production than the GDP calculations would indicate, 
but there is also reason to believe that animal production, 

other 
than poultry, may have declined. An analysis of 
official data shows a significant fromshift field grain 

crops to high-value, mostly horticultural crops. In 1975/76 

the production of field grain wascrops 64.6% of total 
production by weight, while production of high-value crops 

was 33.5%. However, by 1981, field grain crops were only 

52. 8% of the total while the high value crops increased to 

45. 9%. As the total quantity by weight of recorded crop 
production increased by a modest 5.6% over the period, there 

appears to be reason to suggest that the increase in value 

added shown in the GDP estimates may be less than that 
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actually achieved. If one would add to these estimates the
 

increase in 
qat production over 
the period, which we 
estimate to two threebe to fold, as well as an increase in 
gat prices, which have substantially exceeded the 
inflation rate, this strengthens the thatcase the value of 

agricultural production increases beenhas greater than is 
generally believed. 
However, offsetting the above in an 
unknown amount is a probable decrease in livestock 

production. All of the team members knowledgeable in any 
degree about livestock in semi-arid areas are in agreement 
that the qualititive information indicates that livestock 

numbers, particularly sheep and goats, declined over the 

1976 to 1981 period. The technological reasons for this are
 
set forth in the chapter on Livestock and Poultry and 
touched on in the chapter on Dryland Crops. In addition,
 

two factors associated with increased income in Yemen over 

that period tend to support the thesis that livestock 

numbers have decreased. 
First, with increased income and
 

construction of schools, more farm children are attending 
schools. As it is the farm children who usually tend sheep 

and goats, particularly as they graze the open range, it is 
probable that this labor shortage has led to a reduction in 
number of livestock kept by many affected families. Second, 

with increased ownership of trucks for hauling farm goods 

and diesel pumps for wells, 
there has been a substantial.
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decrease in the number of camels, which were traditi.onally 
used for long haul transport, and donkeys, which are only of 

importance today in 
terrace agriculture.
 

It does not appear reasonable to draw any definite 
conclusion about the magnitude 
of increases 
in total
 

agricultural output. 
There has been a definite shift to 
higher value crops that must have increased income flows to 
the rural areas. It is not likely that there has been any
 

increase in 
total livestock numbers. Finally, as the 
chapter on Livestock and Poultry demonstrates, there has 
been 
a strong growth in commercial chicken production.
 

While the above discussion does little to clarify 
precise trends in agriculture in Yemen, it does illustrate 

quite clearly cv.e indisputable fact: much of the analytical 

work done on agriculture in the Yemen will necessarily 

consist of asessments based on qualitative information and 
informed judgments. Given the quality of data, this is the
 

superior method of reaching conclusions about the 
agricultural sector. 
Hopefully over nextthe two to five 
years the Ministry of Agriculture and Fisheries (MAF) will 
succeed in its current effort to substantially improve the 

statistical base.
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7 
 Of course, GNP exceeded consumption. See Chapter III.
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II. THE SOCIAL MILIEU
 

A. Overview of Yemeni Society
 

1. Introduction
 

Yemeni society has undergone a rapid and wide-ranging 

transformation in the two decades since the Revolution, but 

it is still necessary to begin with an understanding of 

traditional social organization. Before 1962 the Zaydi1 

sect of Islam dominated the Central and Northern Highlands, 

where tribes were influential, and the Shafi'i dominated 

the Southern Highlands and coastal region, where "feudal" 

landlords held sway. 
 During the upheaval following the 

Revotion, regional differences were accentuated and tradi­

tional alli.,nces shifted. 

In this section only a brief description will be given 

of the complexities of the social milieu2 . Identification 

will be made of significant trends in social and cultural 

change and the relevance of these trends for assessing the 

agricultural sector. Specifically, the issues considered 

will be: social factors inhibiting or limiting agricultural
 

development, factors with potential for promoting expansion 

of agriculture, and current gaps in the data-base for a 

socially-responsibie agricultural development strategy.
 

2. Traditional Social Organization.
 

The area now encompassed by the YAR was not charac­
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terized historically by a homogeneous social organization, 

despite the articulation of a basic threefold hierarchy of 

Yemeni social structure on 
the basis of descent:
 

(a) Religious Aristocracy (Sada and Quda');
 

(b) Tribesmen (rural) and Free Citizens 
(urban);
 

(c) Servire Groups, Clients, Pariahs, Slaves, etc.;
 

In the days of the Zaydi Imamate, the religious aris­

tocracy consisted of 
Sada (literal descendants of the
 

prophet Muhammad), and learned men and pious scholars of 

tribal origin. The Zaydi Imams did not replace the
 

tribal system, but simply maneuvered tribal. alliances for 

their own ends.
 

In the rural Central and Northern Highlands, the tribes
 

dominated the region and formed the bulk of the agricultural 

labor force. Under tribal customary law, tribesmen had 

established rights to land and water resources. There was 

more of an egalitarian emphasis in the north than in the 

Southern Highlands, which were characterized by less tribal 

influence and the evolution of a landlord class 3 . The 

Southern Highlands and coastal region were more susceptible 

to foreign dominance than the Zaydi areas in the north. A 

different variety of tribalism evolved in the coastal 

region, where there was considerable influence from Africa. 

In the urban areas there was a group of free citizens 

(merchants, etc.,) who were roughly equivalent in status to 
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the tribal category.
 

A variety of social groups 
 have existed in Yemen which 

have not recognized descent status. 
 Some of these were
 

various artisans and service providers asociated with the 

market. 
 In the rural areas there were client groups who 

served as barbers, butchers, praise-singers, etc. and were 

protected under tribal law. In urban areas and some parts
 

of the Southern Highlands were the black Akhdam, who were 

not equal in status to freed slaves and who did the most 

menial tasks. Most of the Yemeni Jews lived in cities or in 

craft-oriented villages. variousThe market groups and 

pariahs were under the general protection of tribal law, as 

were the Sada.
 

It must be emphasized socialthat behavior did not 

necessarily follow the strict hierarchical ordering of the 

idealized social structure. A number of factors served to
 

modify behavior and these will be considered in the follow­

ing sectio, on social and cultural change.
 

3. Social and Cultural Change
 

The Republican Revolution in 1962 topped the Zaydi 

Imamate and appeared to erode the power base of the tradi­

tional religious aristocracy. In fact, the Revolution is 

still in progress and many members of the old power elite 

have adapted to the changing political climate. In the last 

two decades North Yemen has not been charcterized by the 
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kind of class struggle that evolved after the British left 

Aden in the south. Traditional social categories have been 

redefined and there is a growing sense of national and 

ethnic unity in the YAR. In this section emphasis will be 

placed on trends in social change, with a focus on the 

Yemeni highlands.
 

a. Urban vs. rural
 

The population of the YAR is overwhelmingly rural with 

an estimated 75% of the population directly engaged in agri­

cultural pursuits. In the days of the Imamate one did not
 

travel in rural areas without a guide from the local tribe. 

Tribal customary law dominated the rural areas, while formal 

Islamic law was applied in the 
urban areas. Although
 

urban/rural bias still exists today, attitudes are changing 

fast. 

As migration for work abroad increased and remittance 

income was repatriated, resulted a
there substantial
 

increase in urban population. The extent of urban sprawl 

has been particularly evident in the 
past few years, 

especially in the city of Sanaa. As more of the rural 

population takes advantage of the new economic opportunities 

in the towns and cities (such as shops, taxi service, 

construction, etc.) 
two trends can be identified.
 

(1) Many of the rural areas are exposed to urban and 

foreign life-styles through the expanding market system and 
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the 	media. This has resulted in some rural people emulating
 

elements of urban life-styles, especially dress and music.
 

(2) Since many of the new urban populace have recent 

roots in the countryside, there is a desire to maintain 

links to rural villages. In sum, the rural sector has less
 

of a self-contained subsistence mentality and the tradi­

tional distinction between urban and rural is changing.
 

b. 	 Economic mobility
 

The 	 impact of remittances from Yemenis working abroad, 

combined with a decline in susbsistence-oriented activities, 

has 	introduced a situation of economic mobility that did not
 

exist even two decades ago. A butcher can now go to Saudi
 

Arabia and return wealthier than a Sayyid (descendent of 

the prophet) or tribesman. If he returns to his own
 

village, however, he may still be 
tainted by his traditional 

low status. Thus, many of the low-status service groups 

have an incentive to move into 	 the urban areas and become 

shop 	owners, taxi drivers, etc.
 

Recent ethnographic evidence 
in Yemen by several
 

researchers shows that there is a decline in the number of 

low-status service providers in the rural sector. Some of 

the traditional social customs may soon disappear, unless 

tribesmen themselves take up these menial tasks they deigned 

before. An exception to this is the singer-musician, who 

may command high salaries for performing at weddings.
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The process of redefining traditional social roles is 
a
 

result of the equalizing tendency of the current remittance 

context. The rich are, in many cases, still rich; but the 

lot of the traditional poor has also improved enormously. 

This explains part there is littlein why class antagonism 

as a whole.
 

c. 
 Exposure to other cultural life-styles.
 

Before the 1962 Revolution the Imam kept the gates of 

his country locked and the minds hisof people in isolated 

ignorance. Yemenis were 
not only shut off from the outside
 

world, but, to a large degree, tribes were isolated from one
 

another.
 

Among the most radical introductions of new prosperity 

is that of 
the media, with radio and television reaching the
 

most isolated region and poorest hovel. 
 An illiterate popu­

lation is now exposed to a wide range of films, soap operas, 

world news, and educational programs. The central govern­

ment's control of the media has served to bolster its image 

as well as exposing Yemenis to poetry, music, and dance 

styles from every part of the country. Television from Aden 

and Saudi Arabia also reaches many villages. In the past 

two years, video cassette machines have hit the Yemeni 

market and video shops have blossomed in the major cities.
 

The influx of media programs has had a complex effect 

on the rural populace. News can be transmitted faster and
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educational programs can reach hundreds of thousands of 

homes. Although rural Yemenis often comment on violence of 

American programs and the loose morals of Egyptian soap 

operas, exposure to new life-styles can serve to strengthen 

the legitimacy of traditional rural values. Many Yemenis 

are now more circumspect about the outside world. 

d. Conservatism vs. modernism 

In any context of rapid change there is bound to be a 

conflict between those who see old values eroding away and 

those who want to adopt new values and life-styles. Some 

migrants, influenced by experience in Saudi Arabia, desire 

more segregation of 
men and women and have mor-e conservative 

religious ideas. Others are exposed to doctrines of the 

Muslim Brothers. It is essential for development planners,
 

especially those working with towomen, recognize the sensi­

tivities of a growing religious fundamentalism, although 

most 
Yemenis have a tolerant attitude towards the strictures
 

of religious observance.
 

It is useful to make a comparison between religious and
 

political conservatism in Yemen and that found in Iran. In 

Yemen the rural populace is not being exploited and the cen­

tral government does not have the power to usurp rights and 

resources. Thus, there is less fertile ground here for 

radical-right religious rhetoric, while most Yemenis are 

oriented towards entrepreneurial and capitalist pursuits.
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B. Attitudes Toward Agricultural Activities
 

1. Valuation of Agricultural Labor
 

A Yemeni proverb notes that no wealth comes to a man 

who sits, unless he owns a shop or is a learned man. 4 The 

fact that Yemenis value hard work is evident in the highland 

terrace systems, which require intensive labor over the 

years. It is also clear that farmers who choose a new 

career often work long hours and live frugally to make their 

work successful. However, the growing consumption of qat,
 

complemented with alcohol among the rich, is a cause for 

concern with regard to health and productivity.
 

Historically, the tribesmen in Yemen valued the cultiva­

tion of cereal grains, but disdained cultivation of crops 

such as vegetables that required immediate marketing. 5 

One of the low-class service groups in Yemen was that of the 

Qashsham, who cultivated the radish, onion, and Chinese 

chive. The Qashsham often lived in or near a market town 

and he was not allowed to own land. It was the idea of mar­

keting in a public market, rather than the nature of the 

crop, that was stigmatized by Yemeni tribesman. It is 

clear, today, that this traditional tribal disdain foa" vege­

table production has lost most of its sway. 6 A number of 

tribesmen have become merchants and shop owners. Certain 

vegetables like tomatoes and potatoes that offer a good 

return with expanding urban markets are being readily culti­

vated. 
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2. Cooperative Ethic 

In the rural areas of Yemen there is a long-standing 

cooperative ethic, which is the basis for the modern LDA 

movement. 7 Islamic law and tribal customary law emphasize 

cooperation according to consensus. In traditional tribal 

society the local shaykh can exercise a right of calling 

for voluntary aid, as the case ofsuch in repairing a 

damaged building or field, cleaning a cistern, or buildiiq a 

mosque. In certain agricultural activities there is not 

only cooperation between family members, but also within the 

larger community, especially at harvest time.
 

3. Conservatism vs. Innovation in Agricultural Strategy
 

Farmers in a subsistence-oriented economy are generally 

reluctant to switch to new crops and new methods of cultiva­

tion. However, over time Yemeni farmers have accepted the 

introduction of new crops. Coffee only came to Yemen from 

Ethiopia around the 15th century, but soon became an impor­

tant export. The Ottoman Turks introduced a number of new 

crops into Yemen, including maize and tomatoes. Maize iz 

now replacing sorghum on some irrigated land in the high­

lands. Tomatoes and potatoes have become important crops in 

the past decade. Farmers are willing to take a risk with a 

new crop, if it seems to have market potential, as they have 

sufficient income to buy food in the market. Unfortunately,
 

on much of the rainfed land farmers at present have little 
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option other than the tradiitonal sorghum, barley, and 

legumes.
 

C. Social Ramification of Development in the Agricul­

tural Sector
 

1. Factors Limiting Agricultural Development
 

a. Fragmentation of land holdings 8
 

According to the 1981 Agricultural Census, the average 

number of parcels per holding ranges from 2.5 in the coastal 

province of Hodeidah to 6.8 in the Central Highland province 

of Dhamar. 9 It is clear that the fragmentation is more of 

a problem in the highlands than in the coastal region. 

There are two fundamental reasons for land fragmentation in 

Yemen. First, the inheritance system tends to fragmentation
 

of parcels; second, many farmers consider this a way of mini­

mizing risk.
 

According to Islamic law, a household and its land hold­

ings are to be divided in inheritance according to fixed 

shares. The daughter, in general, receives half the share 

of the son, but the situation is more complex than this.10 

There are several traditional mechanisms which help to 

counteract the problem of fragmentation. Pressure may be 

exerted on a woman to exchange her right to land for a share 

in some other form of property, such as a house. 1 1 This 

is especially common in areas where water rights are linked 

to land ownership and there is a desire not to reduce water 
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supply. Also, there is a marrriage preference in the Arab 

world for the parallel cousin because this keeps land within
 

a genealogical segment over time. There is also a situation 

of delayed inheritance, where the estate might not be 

settled until many years after the death of the father. 

This is beneficial to a woman in that it maintains her link 

with the natal household for support and political needs and 

allows her sons 
to press her claims with her brother(s).12
 

Farmers believe that having several parcels spread out 

over an area is better than having a large consolidated 

block of land. This is due to micro-environmental varia­

tions in soil fertility, access to water, shade and insola­

tion, etc. Fragmentation is also risk insurance; for 

example, farmers in wadis often prefer to have some land 

near the offtake and some farther away. This is because the 

more valued land near the offtake is also more vulnerable to 

erosion. Obviously such fragmentation requires mechanisms 

for cooperation, particularly in irrigated areas.
 

Fragmentation poses a number of potential production 

constraints:
 

(1) Inefficient use of time due to distances required 

for commuting between fields and transport of fertilizer, 

produce, etc.
 

(2) Increased need for labor at peak periods in the 

agricultural cycle, especially for guarding crops and irri­
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gating with spate.13
 

(3) Increased potential for disputes over land bound­

aries, location of irrigation channels, upkeep of terrace 

walls. 

(4) Limits switch to well-irrigation.14
 

(5) Limits use of tractors.
 

The limitations on development imposed by these constraints 

may increase over time. 

b. Decentralized nature of legal and customary processes
 

A second factor constraining agricultural development 

in Yemen is the decentralized nature of Islamic law and 

tribal customary law, particuarly in relation to the alloca­

tion of land and water resources. Existing legal and cus­

tomary processes are designed to serve a subsistence­

oriented economy. Under tribal law it is difficult for a 

tribesman's land to be alienated from him. Accocding to 

statistics compiled by ECWA, only 5% of the farmers in the 

highlands do not own any of the land they farm, while the 

figure reaches 35% in the lowlands and coastal region.15
 

In Islamic law the emphasis is on shared access to 

water resources, although private ownership is permitted 

with specific limitations and obligations. For example, 

even though a man may own the land he builds a well on, he 

is still obliged to provide water from that well for those 

who seek a legitimate purpose, such as drinking or watering 
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a mount. Furthermore, the prophet Muhammad said that it is 

wrong to withhold surplus water from another man, for wast­

ing 	 water is a crime against the Islamic community. The 

sinking of borewells and use of hydraulic pumps generate new 

and complicated problems in conserving groundwater aquifers 

and these problems are not fully covered in traditional 

water law.
 

In terms of Islamic land and water law, there is no 

specific code of rules for appropriation and use. Judges 

apply general principles to differing contexts and often the
 

decisions vary considerably from region to region. Also, 

most judges interpret Islamic prnciples in the context of 

local customary practice, a method that the prophet himself 

followed. 1 6 Codifying national anda land water law is a 

logical need, buL one that 	 must consider local sensitivi-­

ties.
 

c. 	 Migration abroad for non-farmer labor 

This report documents the drain of the male labor force 

and the impact of remittances from Yemenis working abroad in 

the oil-rich Arab states. Although rates of out-migration 

differ from region to region, there is clearly a nationwide 

shortage of male labor for traditional subsistence agricul­

ture. This is evident because of:
 

(1) abandonment of marginal rainfed terraces in the 

Central Highlands,1 7 and Southern Highlands.1 8
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(2) less intensive upkeep of terrace walls and
 

1 9soils and less attention paid to cleaning irrigation 

channels.
 

(3) increased cost of local farm labor. 20
 

(4) increased role of women in certain agricultural 

activities, where men once predominated. 21 

One result of the lack of male labor in traditional 

farming is a change in attitude about the need for hard, 

low-productive work in rainfed farming. When men who work 

in Saudi Arabia return, they are not anxious to continue 

growing sorghum or other subsistence crops. In the valley 

of al-Ahjur, for example, many men use their training to 

seek new career opportunities, often outside the valley. 

Those who continue in agriculture often switch to more lucra­

tive crops like vegetables and qat. Out-migration is 

stimulating a d-cline in the traditional, subsistence, agri­

cultural base of the YAR. 

d. Uncoordinated development of rural infrastructure.
 

In a social system where agriculture is so intimately 

woven into the ebb and flow of everyday life, expansion of 

the agricultural sector has direct ramifications on the 

total development of rural infrastructure. Off-farm income 

flow has enabled Yemenis to find and develop local infra­

structure by self-reliance. Government projects are often 

several steps behind the rural populace, who often have the 
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capital and contracts to build roads, increase water supply, 

construct schools, etc. without direct outside or government 

direction. 

Access to new markets through road construction has a 

powerful impact on cropping strategy. The problem is that 

farmers may be able to bring in tractors, but there may not 

be the technical training to effectively utilize the tech­

nology or to maintain it. Farmers may obtain new crops, 

such as citrus, but they lack the know-how to deal with 

technical aspects of pruning, budding, or controlling pests. 

Agricultural expansion, in terms of new technology and 

crops, isi~in progress, but the long-term effects on the 

farmers could be disastrous without simultaneous development 

of the total infrastructure.
 

e. 	 Change in market strategy 

One of the most dramatic effects of improved transporta­

tion networks in rural Yemen is the rapid switch from 

periodic, dispersed local markets to permanent roadside 

shops and services. The traditional market served both an
 

economic and a social function, allowing for regional distri­

bution of goods within The area and time for catching up on 

the 	 latest news and gossip from the traveling merchants. 

Rural farmers are no longer as dependent on traveling
 

merchants for supplies and marketing of local produce.
 

Observations in the Central Highlands, Eastern Slopes, 
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and Southern Highlands clearly indicate that new roadside 

market settlements continue to open up rapidly. The general 

pattern is for a gas station to be installed, with its small 

electricity generator, then the appearance of several tin 

shacks for selling food items, and consumer goods, as well 

as restarurants. 
On the Eastern Slopes such settlements 

also serve for distributing loads of firewood collected in 

the waddis. 

Another trend in the rural areas is the expansion of 

major town markets to distribute the expanding flow of 

imported goods. The market at Shibam in the Central High­

lands, for example, has usually been on Friday, although 

there were also a few permanent shops. Now, however, there 

is a brisk trade in consumer items and mechanics' services 

everyday due to tne traffic along the main road. While the 

Friday market still swells, the uniqueness of the occasion 

has greatly diminished. 

There are a number of potential social problems that 

appear to be resulting from this shift to permanent markets, 

although this issue requires more detailed analysis. 

(1) The generation of waste from cans 
and paper
 

creates a pollution problem that cannot be met by the
 

traditional attitudes to waste disposal or by the local 

sanitation facilities (if any exist in a formal sense).
 

(2) The amount of food garbage and animal bones not 
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properly disposed of has led to a phenomenal increase of 

wild dogs in many towns and rural areas. Residents of
 

al-Ahjur complained that a number of people had recently 

been 	bitten and became sick.
 

(3) 	 There is a potential for increased conflict in the
 

markat because of traffic jams and the number of people who 

are 	from other tribal areas.
 

(4) Rural farmers have greater access to the market, 

but many of the social functions of the local market 

(gossip, talking with important men, etc.) cannot be
 

absorbed in permanent markets and roadside shops.
 

f. 	 Ineffective record of previous development projects
 

One factor limiting the introduction of new development
 

projects is the fact that previous ones have not lived up to 

expectations of many farmers, who 
think donor and LDA 

sponsored projects often fail to benefit them. The media 

mention the large amounts of money spent on projects, but 

most farmers much this is orthink of money wasted "eaten" 

by the administrators.
 

From a farmer's perspective, one of the biggest disap­

pointments is the lack of a viable extension service, 

despite its existence on paper. IBRD has documented the
 

manifold problems with the existing extension outreach,22 

and 	Stevenson has noted the high rate of attrition in train­

ing 	extension agents. 2 3 Regardless of the problems, the 
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rural populace has little reason to think the situation will 

change soon. Development planners could greatly improve 

their effectiveness by implementing a visible, yet clearly 

defined, project and following through to ensure success.
 

g. The qat habit. 24
 

2. Potential for Agricultural Development
 

Although the constraints are many and complex, there 

are also social factors which hold potential for expansion 

of the agricultural sector. 

a. Adaptability of indigenous agricultural tradition
 

An important tradition of rainfed and irrigated agricul­

ture evolved in the southwestern corner of the Arabian penin­

sula. In the 13th century a number cf Rasulid kings in the 

south planted royal gardens and brought in crops from India 

and exotic fruits from Syria. A 14th century Yemeni agricul­

tural treatise indicates the wide range of skills at the 

time and the utilization of earlier Greek and Roman farming 

skills. 2 5  Agriculture in Yemen Las undergone a series of 

changes, such as the introduction of coffee in the 15th 

century. The spread of terraces in the highlands, some of 

which extend back many centuries, is an indication of the 

ability of the Yemeni farmer to modify a hatsh environment 

and make it productive.
 

Unfortunately, the "traditional" agriculiure observed 

in Yemen today is in a state of decline. Terraces are not as 
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intensively worked and effective utilization of slope runoff 

is rapidly disappearing with a potential for major erosion 

problems. 
 Without adequate training and access 
to informa­

tion, Yemeni farmers still produce best those crops which 

they have been producing longest. 2 6 
 New crops are and
 

should be introduced into the country, but this must be 

pursued as more than simply a transfer of technology and 

technique. It is important to consider social ramifications
 

in the economic role of 
women and potential change in nutri­

tion habits.
 

b. Vitality of private sector.
 

It is evident from the rise of numerous shops and ser­

vice providers that the private sector in Yemen is active 

and progressing. 
Given the capital base, Yemenis are quick 

to exploit new career opportunities. The rural populace is 

not sitting back and waiting for the goverment to act; 

rather, it is attempting to develop roads, power, schools 

and water supply through local men with the necessary con­

tacts. The LDA movement was created to channel an already 

vibrant private sector. The cooperative inethic Yemen 

extends 
far beyond the LDA movement, per se. Although 

farmers are interested in new crops and methods, they lack 

access to quality farm inputs and information.
 

Development planners are faced with two options. To 

continue to work with CYDA and government ministries exclu­
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sively may be politically expedient, but the impact on the 

private sector will be minimal. To provide rural farmers 

with access to appropriate technology and expert advice in 

the 	private sector would have a tremendous impact, but this
 

might conflict with current projects to build up capabilitiy 

in the ministries. It would appear that development of a 

strategy in this regard must chart a course through a sensi­

tive 	issue.
 

c. 	 Attraction to rural Yemen
 

In some countries there is an inevitable process of 

urbanization that signifies a rejection of the rural life­

style. In Yemen, however, the rural areas have an idyllic 

quality in the minds of many Yemenis, even those who are 

reluctant tu. live under the rougher conditions. The rural 

areas are considered cleaner, free of dust, and in many ways 

healthier than the dusty, crowded cities. To many Yemenis 

the 	 attraction of rural life is strong. They prefer living 

and working in rural areas, if modern facilities and ameni­

ties could be available. This appreciation of rural life, 

if joined with employment and income opportunities, would 

modify rural to urban migration trends.
 

d. 	 Developing Yemeni institutions
 

Many foreign planners make the mistake of assuming that
 

the indigenous professionals are incapable of effectively 

contributing to development. Yemen has a long literate 
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tradition and in recent a of books andyears number articles 

have been published on the issues in agricultural develop­

ment. 2 7 Yet, most donors seem to be unaware of these 

Arabic sources and fail to utilize some of the recommenda­

tions which are relevant to existing cultural sensitivities 

in the country.
 

One practical approach that donors can undertake is to 

strengthen indigenous institutions like Sanaa University 

both to take advantage of existing Yemeni expertise and 

build up the institutional capabilities. 
The development of
 

a faculty of agriculture, for instance, would be positivea 

step toward coordination of donor policy in the agricultural 

sector.
 

e. 	 Role of media
 

Another great potential for expanding knowledge of agri­

cultural methods and skills is the use of the media in 

Yemen. Radio and television nave outreach to even the most 

isolated areas of the country. 2 8 There is a precedent of 

farmer-oriented programs on radio, 2 9 and there is cur­

rently a weekly program entitled "Agriculture and the 

Farmer" on television. The MAF has published (sporadically) 

papers on various agricultural subjects and there is a 

regular journal (Ta'awun) which treats the issue of agri­

cultural development.
 

Myntti has observed that it is not necessary that the 
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target population be literate to learn subjects directly 

relevant to work and family life. 3 0 Even if a person 

cannot read, he or she invariably knows someone who can read 

in the rural areas. Bornstein has argued that in many cases
 

it is important to translate a radio program into local 

dialect. 31 This is especially true for women, who of, en 

have a separate dialect, in the coastal region (Tihama). 

Since almost every Yemeni has access to tape cassettes, 

there is a potential for this in extension outreach. In the 

past two years a video cassette craze has swept the country 

and this offers a promising opportunity for community 

outreach.
 

Development programs should emphasize the building up 

of indigenous quality programming and training of media 

personnel rather than simply providing educational films. 

One 	 sensitivity that must be recognized is the delicate 

nature of the media, politically. Tn a very real sense,
 

control of the national media represents power. Yet, there 

is a definite interest in educational programming. One 

aspect of Yemeni culture that might be utilized is the 

pervasive role of poetry in describing current events. A 

poet could be commissioned to provide educational content in 

a format popular with the rural population. 

3. 	 Gapr. in Data-Base Research Needs for Assessing Social 

Ramifications of Agricultural Development 
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In-depth and long-term analyses of Yemeni society have 

only recently been initiated. A ofnumber ethnographic 

studies have been made in urban and rural areas, but only 

one major ethnography 3 2has yet been published. Access to 

relevant doctoral dissertationc on Yemen is at present 

limited. There is no available synthesis of recent
 

anthropological study in Yemen.
 

The following are some of the more pressing social 

research needs, in order of priority, on the interface 

between agriculture and Yemeni society:
 

a. Changes in consumption habits and impact on 
nutrition
 

Up to the late 1970s, Yemen's health, education and 

nutrition indexes were theabout lowest in the world. The 

recent prosperity has obviously ameliorated the situation 

considerably, but quantitative and qualitative analyses are 

lacking. The extensive research by Annika Bornstein in 
the
 

early 1970s needs to 
be updated. Information should be 

gathered on changing food preferences and resulting 

nitrition and health effects.
 

b. Quantitative analysis of household consumption and 

budget needs
 

There 
is a great deal of conflicting data on the
 

domestic household budget and the decision-making process 

for distribution of food and other consumption items. While 

several researchers have extensive experience in rural 
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areas, there has not 
yet been a focus on the domestic
 

household unit. This is especially important with respect
 

to investment and consumption patterns, nutrition, health, 

education, division of labor and family planning.
 

c. Changing roles of women
 

Women play a critical role in a subsistence-oriented 

rural economy. With extensive out-migration of males, 

changing labor demands, exposure to foreign life-styles and 

growing affluence, what will happen to traditional female 

roles and what are future options?
 

d. Impact of change in marketing strategy
 

With the decline of the rural market and growth of 

permanent roadside markets, there is an inevitable social 

change. Specifically, how does 
this shift affect the
 

limited marketing role of women, who did limited marketing 

of certain goods in local markets? Also, what is the affect 

of a large number of "strangers" coming into rural areas 

that used to be strictly segregated? Finally, how does 

thi.; marketing shift affect time allocation, particularly 

for agricultural work?
 

D. Strategic Considerations
 

The YAR was almost totally isolated until two decades 

ago, so it has not undergone a gradual introduction to the 

West. In the last decade a large amount of development aid 

has poured into the country, but most of the economic change 
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has resulted from remittances rather than specific donor 

projects. Yemeni society, not surprisingly, is in a state 

of rapid and unpredictable change.
 

In terms of impact on the various segments of Yemeni 

society, donor agricultural policy should consider the 

following socio-cultural factors:
 

1. Yemeni farmers value agricultural labor and are 

interested in developing the private sector, while 

government involvement in the rural areas is weak. Donor 

policy should encourage private initiative by providing 

access to agricultural inputs, appropriate technology and 

relevant training. This need not be done exclusively
 

through formal LDA.
 

2. The role of women in agricultural production may be
 

declining with the switch from subsistence to cash cropping.
 

Given Yemeni cultural sensitivities, donors need to 

consider non-farm economic roles for women that are not 

counter to basic cultural norms. Targeting women in 

specific agricultural projects is not appropriate at this 

time in the YAR.
 

3. The lack of adequate information on new farming 

techniques, on-farm water management and crop protection can 

be addressed immediately, before a formal extension system 

is in place, through the creative use of existing media, 

particularly television and packaged video programs.
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4. Donors should avoid attempts to alter directly the 

problems of 
land tenure practices, water allocation,
 

expanding qat production and division of labor in 

agriculture as parts of specific projects; although, all of 

these are recognized as inhibiting future development. 

Rather, sensitive issues should be approached through 

existing Yemeni institutions, such as the MAF or Sanaa 

University. Promoting social change as part of a specific 

project is a great risk for donors because project planning 

rarely includes adequate social soundness assessment and 

project implementation is 
usually through expatriate
 

personnel. Donors should ensure that project personnel with
 

continuing links to Yemeni counterparts or population have 

basic language skills and access to information on cultural 

sensitivities.
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In fact, the distinction between Zaydi and Shafi'i 
is not that great in terms of law. The Zaydi polity
involved an Imiam as spiritual and political leader. 

2 For discussicn of social organization in Yemen, see 
Varisco and Adra, "Affluence and the Concept of the 
Tribe in the Central Highlands of the Yemen Arab

Republic," Paper presented at the Amer. Ethnological
Soc. Meetings, 1981 (copy in AIYS library), and Tomas 
Gerholm, Market, Mosque and Mafraj, Univ. of 
Stockholm, 1977 (copy in AIYS library). 
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section IV.
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III. MACROECONOMICS
 

A. Background 

The YAR's economy until the overthrow of the Imam in 

1962 had been based for centuries almost completely on sub­

sistence agriculture. Since the early and mid 1970s, with 

the end of the civil war and the boom in demand for foreign 

workers in Saudi Arabia and the Gulf States, the economy has 

been undergoing a rapid transformation. Signs of progress 

are everywhere: paved or upgraded roads connect all major 

population centers; access roads, generally dirt tracks, 

connect most villages to this road network; electric power, 

mainly diesel, and underground water are becoming available 

even in remote villages; farmers are producing and marketing
 

increasing quantities of higher-value crops; and, imported 

consumer goods can be found even in the smaller towns and 

villages. 

The principal reason for such change is the increasing 

inflow of remittances from Yemeni workers in oil-producing 

countries. From a level estimated in 1970 at about $40 

million, some of which came from Yemenis in the U.S., the 

total inflow rose to over $500 million 1975/76, doubled the 

next year and in at over $1.4peaked 1977/78 billion. Since 

then, officially recorded inflows have declined to just 

under $1 billion in 1981. In addition, there are remit­
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tance-s of cash and goods sent directly home through privaLe 

channels that are not recorded by the government. Estimates 

o this amount vary from one-third to 100% of the official 

inflow.
 

These remittances, together with large flows of assis­

tance from neighboring Arab countries, have enabled Yemen to 

maintain an open economy within a liberal rather than a con­

trolled trade and exchange regime. Recorded imports grew 

from under $400 million 1975/76 to nearly $1.8 billion in 

1981, a level 60% as large as total GDP, even though exports
 

of goods have remained at the very low level of about $10 

million annually.
 

Yemen has thus been transformed from a subsistence 

economy with a tiny external sector to an open economy 

propelled by a relatively huge export-oriented service 

sector. Current prosperity is completely tied to the
 

economic fortunes of its neighbors, particularly Saudi 

Arabia, and ultimately to the international oil market. 

Thus, the YAR today is much more dependent on outside 

economic forces which are volatile. Up to now, the benefits 

of this situation have been abundantly clear, but some signs 

of vulnerability are beginning to show: the reduced levels 

of officially recorded remittances, and the replacement of 

Yemeni workers by skilled Asian workers in Saudi Arabia and 

the Gulf, as these countries begin to temper the rate of 

growth of their economies.
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Yemen is still characterized by the UN as a "least­

developed" country, despite the 
profusion of goods in
 

Yemen's shops and the evident rise in national income, 

production and consumption. Compared to other developing 

countries, Yemen's domestic production stillis at a low 

level: an estimated $400 per-capita GDP in 1981 at current 

prices, based an
on official population figure of 7.2
 

million, or an estimated $525 per-capita if a GNP measure is
 

used, one that takes into account the lowest estimated flow 

of remittances from Yemenis working abroad. 1
 

Agricultural production has increased by a little more 

than 1% annually since 1975/76, a rate substantially less 

than needed to maintain per-capita food production for 

Yemen's rapidly increasing population. Thus, the country is 

increasingly dependent foodon imports,* while agricultural 

productivity is low. The shortage of male workers has led 

to the abandonment of marginal agricultural lands, the 

neglect of terraces and concomitant spread of erosion in 

cultivated lands. Industrial output has nearly doubled 

since 1975/76, but it still accounts for only 8% of domestic 

production. The population is growing very rapidly, at from
 

just under 3% to over 4.5% annually. 2 

The structure of the economy, including the contrast 

between gross national savings, estimated at a positive 17% 

of GNP during the period of the FFYP, and gross domestic 
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savins, which were an estimated negative 20% of GDP during 

the same period, is discussed in the following section. 

Also discussed are recent economic trends, the impact of 

major economic problems on Yemen's agricultural production 

and the current outlook for Yemen's economy.
 

B. Economic Structure and Recent Trends
 

1. Production: Domestic and National
 

Yemen's GDP in current market prices in 1981 totaled 

just under $3 billion (see table III-1). GDP covers the
 

production of goods and services within Yemen.
 

When converted into per-capita production, about $400 

in Yemen in 1981, GDP gives a picture of the level of
 

economic development relative to other developing countries. 

In the case of the MAR, as with an increasing number of 

national economies with a large proportion of workers in 

foreign countries, GDP magnitudes can be misleading if they 

are not compared with GNP, a figure which adds to GDP net­

factor income. Net factor income is essentially the net 

total of private transfer receipts paid to the YAR, less 

private transfer payments paid abroad, and investment income 

from abroad, less payment to other countries from their 

investment in Yemen. The most important of these factors 

for Yemen, as alread noted, is remittances from Yemeni 

workers in neighboring oil-producing countries. In 1977/78, 

the peak year for such remittances (see Table III-1), they 
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were 75% as large as total GDP; and even in 1981, they were 

35% as large.
 

GNP is considerably larger than GDP in all recent years
 

(see Table III-1). Moreover, the pattern of expenditures of 

production is quite different for the two magnitudes. Con­

sumption exceeded GDP by nearly 20% during the FFYP, but as 

a percentage of GNP, it averaged only 83%. Thus, while 

gross domestic savings were negative, gross national savings 

averaged 17%, and financed just over 60% of the nearly 29% 

of the GNP that was invested (See Table 111-2).
 

2. Sector Origin and Growth of Production
 

Agriculture, including forestry and fishing, accounts 

for about 75% of the YAR labor force. It is also the 

largest single originator of GDP (see Table 111-3). Whole­

sale and retail trade is the second largest sector in all 

years. However, the importance of both as sources of value­

added in the economy is diminishing relative to other sec­

tors. As indicated in Table 111-3, agriculture's share of 

GDP has moved steadily and substantially downward since 

1975/76, together with wholesale and retail trade. The 

value-added shares of construction, manufacturing and trans­

portation have moved up somewhat, and total of allthe other 

sectors, such as defense, education, and health, has 

increased sharply. 

The same pattern emerges from an examination of growth 
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trends during the FFYP period. While total GDP, in constant 

prices of 1975/76, grew by nearly 35% during the FFYP 

period, agriculture declined relatively in 1977/78, growing 

by a total of only 8%, or just over 1% annual.ly, a rate sub­

stantially below that of population growth. Trade also 

declined in absolute terms in several of the years shown, so 

that its growth over the period was only slightly higher. 

Growth in the other sectors, particularly industry and con­

struction Luit also transportation and communications, was 

significantly larger than that for GDP as a whole. As for 

trends within the FFYP period, the rate of growth of GDP 

peaked in 1977/78, the same year as officially recorded 

remittances. With the fall-off of these inflows in subse­

quent years, the growth of transportation and communications 

slowed sharply in 1978//79, while for wholesale and retail 

trade it fell in 
absolute terms. Construction declined 

sharply in 1979/'80, as money became tighter. Industrial 

growth slowed the following year. 

3. Investment
 

Total investment in fixed capital increasei during the 

FFYP period by an average of 25% annually, the investment in 

1981 being 3. 4 times as large as in the earlier year (see 

Table 1111-5). Figures pertaining to investment in agricul­

ture substantially undcrstate productive investment by farm 

families in the rural areas. While official figures show 
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an investment in agriculture of just 7% of total investment,
 

actual investment was probably at least twice that amount. 

Investment in infrastructure such as roads is not included 

nor is much of the investment by farm families in equipment,
 

machinery and physical structures or in infrastructure such 

as farm-to-market roads.
 

Housing, as might be expected, accounted for about half 

of fixed capital investment in earlier years of the period, 

but its share declined rapidly to a still substantial 28% of
 

the total in 1981 as industry, transportation and communica­

tions all increased their share.
 

Private investment as a share of the declinedtotal 

from 70% in the earlier years to a very respectable 50% of 

the total in the later years. The increasing share of 

public investment, much of it in infrastructure, was made 

possible mainly by a combination of foreign aid and duties 

on the rapidly growing volume of imports. Growth of the 

latter has slowed recently, braking the previously rapid 

rate of growth in government revenue. 

4. Public Finance
 

Tax revenues as a percentage of GDP have increased from 

10% in 1975/76 to 20% in 1980/81 (Table 111-6). Moreover, 

taxes on income and profits have increased their share of 

tax revenues from less than 5% in the early years to over 

10% starting in 1979/80, a welcome change from the viewpoint, 
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of both equity and the reduction of excessive dependence on 

import taxes which were 80% or more of tax revenues until 

1979/80.
 

Government expenditures, however, have more than kept 

pace. As percentages of GDP, current expenditures more 

than doubled between 1975/76 and 1981, from 12% to 28% of 

GDP, while capital expenditures more than quadrupled, from 

7% to 29% (Table III-6).3 

Thus, the overall budget deficit--before grants and 

loans from abroad and government borrowing from Yemen's 

banking system--has been growing steadily. While it was 

less than $100 million in the years through 1977/78, it 

jumped to about $500 million in 1978/79, and by 1981 it had 

exceeded $700 million, equal to 25% of GDP. 

External financing, which is noninflationary, covered 

this deficit through 1977/78; but by 1978/79, despite a very
 

large inflow of foreign aid, the government was turning 

increasingly to the domestic banking system for $110 million 

in 1978/79, $400 million the following year, and $340
 

million (a provisional figure) in 1981 (see Table 111-6).
 

5. Money, Credit and Prices
 

The impact of expansionary fiscal policies has been 

partly offset by the inflow of imports, enabling the growth 

of money and credit and the rate of inflation to slow in the 

past few years. Annual rates of increase in the Sanaa 
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retail price index have dropped to about 5-7%, as compared 

with the 20-25% increases in the mid-seventies. The annual 

growth of money and quasi-money has fallen from levels of 

around 50% in the early years of the FFYP period to 10-15% 

in the latter years. Credit to the private sector has 

slowed recently, partly because of the reduced rate of 

growth of private imports concomitant with the slowing in 

the rate of growth of both GDP and the GNP in Yemen and also 

because of higher interest rates and more restrained bank 

lending practices. With Yemen's policy of flexible interest
 

rates and consequent lower rates during the past several 

months, however, as well as the build-up of excess liquidity 

in commercial banks, private credit has again expanded.
 

A large but unquantified variable affecting trade and 

credit is the volume of goods coming from Saudi Arabia with­

out passing through customs. It seems that a large portion 

of immigrants' savings is being remitted thein form of 

goods rather than money, as imported goods in Saudi Arabia 

tend to be cheaper than in Yemen. These purchases can be 

brought home with little or no duty paid on them as there is 

no effective government control of goods crossing the border 

from Saudi Arabia into Yemen. For example, an imported car 

which paid minimal duty would be correctly recorded via the 

car license registration, but in a way which implies it was 

paid for in Yemen, not as a migrant's remittance from 

abroad.
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6. External Sector
 

As with the government budget, the balance-of-payments 

situation implies an increasing capacity for spending and a 

diminishing inflow of the means to pay for it. Exports of 

goods, always very small, declined during the FFYP period 

(see Table 111-7), while recorded imports expanded by more 

than 30% annually, reaching a level in 1981 that was 4.6 

times greater than in 1975/76.4 

Yemen's export of factor services, i.e., workers who 

remitted to Yemen part of their foreign earnings, increased 

substantially in the early and mid-seventies, as already 

noted. In recent years, cash remittances have ebbed, partly
 

because more of the savings are remitted in the form of 

goods and partly because competition for jobs in Saudi 

Arabia has increased. Thus, by 1978/79, Yemen's current­

account balance changed from a positive $300 million the' 

preceding year to a negative $330 million. While the inflow 

of foreign aid and other capital enabled YARG to add to its 

foreign-exchange reserves in that year (1978/79), it drew 

from them in all subsequent years, especially in 1980/81.
 

Reserves (net foreign assets) of the Central Bank 

consequently fell from over $1.5 billion on June 30, 1979 to 

under $1 billion by the end of 1981 and to under $800 

million by June 30, 1982. Total foreign debt had increased 

to $2,125 milllion by June 30, 1982, of which $1,150 million 
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was disbursed. 5 Debt service, although rising, has
 
remained low compared with other developing countries, only 
$59 million in 1981, owing to the government's ability to 

obtain large amounts of concessional aid.
 

Yemen's exchange rate is pegged to the U.S. dollar 
(YR 4. 5 to $1) and is in effect under-pinned by the Saudi 
Riyal. The Yemeni Riyal has thus appreciated significantly 
vis-a-vis many other currencies as the U.S. dollar and the 

Saudi Riyal have strengthened.
 

C. Major Economic Problems
 

Budget deficits are an immediate problem facing the 
YARG, with clear ramifications for agriculture. Although 

their inflationary impact has been largely offset up to now 
by Yemen's ability to increase imports, financed by workers'
 

remittances 
 and foreign aid, such offsets are probably less 

likely to as
be large in the future. Thus, the YARG is 
faced with the choice of: (l) continued deficits, with the 
attendant inflationary pressure, high fordemand imports and 

consequent exacerbation of balance-of-payment deficits; (2) 
reduced public investment and services for agriculture and 

other sectors; and/or, (3) increased taxes.
 

The second major economic problem facing Yemen at this 
time is the very large deficit in the YARG's current-account 

balance during the past few years, 
even after the offsetting
 

entry of private transfer receipts from Yemeni workers 
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abroad. Expansion of Yemen's exports and foreign aid is 
the
 
obvious recourse, but this is essentially a long-term solu­

tion. Stepping up or maintaining worker-remittance inflows 

is a solution which could yield intermediate and even short­

term benefits. Without some such action, agriculture and 

other economic sectors in Yemen could face a situation of 

shortages in investment goods of all types, as well as of 

imported foods that are now essential in Yemeni consumption 

patterns.
 

The importance of the problem, both overall and for 

agriculture, as well as the opportunities associated with 

the problem, suggest the advisability of speciala study 

investigating possible means to 
increase the inflow of remit­

tances.
 

D. Workers' Remittances
 

Increasing the inflow of workers' remittances requires, 

first of all, more information of the characteristics of 

Yemeni workers' skills, earnings, savings and motivations. 

There appears to have been no systematic attempt to organize
 

and quantify information on factors such as the numbers of 

persons working, by approximately duration of stay, ages, 

marital status, pre-departure skills, skills acquired 

abroad, opportunities for acquiring and utilizing new 

skills, wage rates, savings per worker, location of non­

transient savings, and proportions remitted by various 
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channels. Moreover, no one in Yemen seems to be aware of 

Saudi Arabia's current and prospective needs and preferences
 

for foreign workers; nor is it known what measures might 

encourage Yemeni workers to save and remit more of theuir 

earnings.
 

The lack of accurate information on the number of
 

Yemeni workers abroad is evident as one talks to officials 

and other knowledgeable observers, both Yemeni and foreign. 

Officially, the number of migrants was placed at 1.2 million 

in 1975 and nearly 1.4 million in 1981,6 while most 

observers suspect the current number is about 400,000. 

Since migrants are overwhelmingly males and given that the 

1975 census figure show an excess of 250,000 females over 

males in both the 10 to 59 and 15 to 54 age groups, then the 

400,000 estimate for migrants seems more reasonable.7
 

Similarly, per-capita annual remittances of about 2,500 

based on 400,000 migrants, seem more reasonable than esti­

mates of $800 based on 1.2 million migrants, given the 

estimated annual earnings of 7,500 in Saudi Arabia and the 

known savings propensities of Yemeni workers.
 

If accurate information were available on these and 

other questions, it might be feasible to adopt measures to 

increase placement of Yemenis in higher paid jobs abroad 

than would otherwise be possible. Pre-departure training in
 

the skills required for jobs where Yemenis would have a 
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comparative advantage vis-a-vis non-Arab-speaking Asians 

might turn out not to 
be too costly or difficult. Or arange­

ments might be made for some training in the employing 

country; this is being done, but on individual initiative, 

not systematically through government or private agreements. 

Organized recruitment of migrants for particular openings 

might also be feasible. This is a very servicecommon 

offered by Asian contractors and could raise substantially 

the average earnings of Yemeni workers.
 

2. More Productive Uses of Returning Workers
 

Yemen is changing from a low-cost, labor-surplus
 

economy to a relatively high-cost, labor-short economy. It 

is therefore all the more important that returning workers 

utilize any newly acquired skills to increase overall labor 

productivity in Yemen. 
Again, systematic information is
 

needed 
 to enable the YARG to devise appropriate measures-­

perhaps informational only, but certainly not regulatory--to 

encourage such productive use. Some returning migrants, for 

example, with newly acquired mechanical skills might require 

some capital or credit assistance to set up shop to fully 

use their skills for local benefit.
 

3. More Productive Use of Remittances
 

Locating investment opportunites for private capital in 

Yemens' agriculture, industry, and other sectors beyond 

those which are apparent to returning migrants or their 
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families might well be more difficult than maintaining/­

increasing remittances or using returning migrants more pro­

ductively. Guaranteeing high-investment bonds for capital­

short private ventures might be worthwhile, as already noted 

above, but it is not a measure to be undertaken lightly. 

Finally, while public-sector investments in high-priority 

infrastructure have contributed substantially to econrnic 

growth in Yemen, it is by no means clear that the YARG could 

or should try to mobilize remittances for such additional 

activities, especially since it is mostly local resources 

that are needed. 

F. The Economic Outlook 

1. The SFYP
 

Annual growth rates for the SFYP period (1982-86) are 

projected at 7% for GDP, 4.2% for agricultural production, 

14. 5% for manufacturing and 12% for mining. These compare
 

with realized annual rates of growth during the FFYP of 

nearly 6% for GDP, about 1% for agriculture, nearly 12% for 

manufacturing and 18% for mining.
 

The uses of GDP and GNP are scheduled to differ substan­

tially between the two plan periods. Consumption is to grow
 

at 5% annually from 1982 to 1986, which is less than the 

growth projected for GDP. Consequently, consumption is to 

be just under 110% of GDP in 1986, instead of the current 

rate of more than 120%. If these targets were realized, 
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domestic savings would become substantially less negative. 

National savings, including workers' remittances, would 

finance nearly half of total investment (49.2%). Net loan 

disbursements are projected to finance most of the remainder 

(46.2%) and direct net foreign investment finances the 

balance (4.6%). 

Investment is to increase by about 1% annually, com­

pared with the nearly 25% annual growth during the FFYP 

period. By 1986, it is to account for about 34% of GDP, 

compared with the current 45%. Imports are also to increase
 

by only 1%, so that their relationship to gross domestic 

product would be significantly smaller in 1986, just over 

55% compared with about 75% in 1981. The rationale for
 

projecting annual growth rate of 7% for GDP, while increas­

ing imports and investments only 1% per year, is not clear.
 

Agriculture's share of fixed investment is scheduled to 

double from the FFYP levels of around 7%, to a projected 

15.8% of the total. The share of manufacturing and mining
 

is projected at 15.7%, with an additional 8.3% planned for 

utilities, almost all in the public sector. Transportation 

and communications and government services, are scheduled to 

receive 16.5%. The public and mixed private-public sectors
 

are to absorb two-thirds of fixed capital investment, apart 

from the government-services sector, mostly in transporta­

tion and communications (14%), agriculture (11%), manufactur­
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ing (8.6%) and utilities (8.1%) of the total). Strictly 

private-sector investmewnt 
is to be mainly in housing
 

(12.4%), trade (7.1%), agriculture (4.8%) and manufacturing 

(3.9% of the total).
 

imports are scheduled to increase by only 1% annually, 

while workers' remittances are projected at an annual level 

of about $1 billion, compared with an annual, average, 

recorded level of $1.2 billion during the FFYP, a high of 

$1.4 billion in 1977/78, and a low of just under $1 billion 

in 1981. Together with a projected annual 14.3% expansion 

of exports, these trends would lead to a gradual reduction 

of the current-account deficit by 1986 to a level of under 

$600 million in 1981 prices.
 

Capital inflows by 1986 are projected at $600 million 

for drawings on loans, plus an additional $35 million in 

grants. Of this $635 million, the Plan categorizes nearly 

$300 million as foreign aid. The Plan also foresees over 

$75 million in direct foreign private investments in Yemen. 

These inflows would lead to a start on replenishing foreign­

exchange reserves by 1985, so that reserves for the entire 

Plan period would end about same as inup the 1982, if the 

Plan's projections were realized.
 

The Plan also foresees a gradual rise in domestic 

revenues, including non-tax rEvenues, from the 20-25% of GDP 

levels during most of the FFYP Period to proportions exceed­
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ing 30% by 1985. These revenues are rather optimistically 

projected to exceed current expenditures. This might or 

might not be sufficient to pay for the government's share of 

the $4. 1 billion in government or mixed government/private 

investments projected for the SFYP period. It would seem, 

however, that some deficit in the overall budget could be 

expected if all investments and other aspects of the plan 

were realized, which would mean some recourse to financing 

by the Central Bank and commercial banking system.
 

2. Overall Assessment
 

a. Public finance.
 

Reducing the budget deficit to more manageable propor­

tions will not be easy. The need for the governmnent to pro­

vide basic services in both rural and urban areas, ' or 

military purposes and for socio-economic reasons, precludes 

drastic reductions in expenditures. The YARG has planned in 

the SFYP to finance or facilitate large-scale investments in 

utilities and transportation as well as in agriculture and 

industry.
 

On the revenue side, the YARG has successfully 

increased tax revenues during the FFYP period. Moreover, 

some of the additional measures to mobilize domestic 

resources through noninflationary means, which have been 

recommended by international organizations, are likely to be 

adopted by the YARG. However, while the combination of all 
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the recommended measures might be adequate under favorable 

circumstances, none by itself is likely to come anywhere 

near 
meeting YARG's financial needs. Substantial increases
 

in tax revenues from foreign trade are not likely, since 

higher rates would encourage smuggling. A rapidly increas­

ing volume of taxable imports is also unlikely in view of 

the fall-off in worker remittances to pay for them. Substan­

tial increases such as a tax on irrigated or qat land in 

the near future seem possible, and government should pursue
 

this avenue. In the immediate term, though, government is 

inclined to take the easy route of increased borrowing from 

the domestic banking system, which would strengthen infla­

tionary pressures. Government might continue to seek as 

much foreign aid as possible from neighboring countries, a 

relatively painless economic option, but a risky prospect 

now in view of other problems.
 

On balance, therefore, substantial budget deficits in 

the SFYP period seem more likely than the budget surpluses 

projected in second of SFYP.the half the The extent of 

inflationary pressures and their impact on prices, money and
 

credit, and the balance of payments remain to be seen.
 

b. Production and investment.
 

The YAR has relied largely on market forces in an open 

economy to stimulate and guide private-sector efforts during 

the FFYP period, with the government supporting these 
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efforts by extensive infrastructure improvements. During 

this period, there has been large-scale assistance by
 

citizens working abroad and from neighboring Arab states. 

The results have been impressive, but maintaining this 

progress, or speeding up its rate, the SFYPas projects, may 

well. depend on whether these flows can be sustained during 

the SFYP period. It will also be influenced by whether the 

YARG will have the resources to finance the very large 

volume of government and mixed government/private investment 

planned.
 

The government is encouraging private foreign and 

domestic investment by allowing tariff exemptions on
 

imported investment goods and some materials, income-tax 

holidays and complete freedom for profit repatriation. How­

ever, it is emphasizing import substitution in its project­

selection criteria, which is a high-cost, low-return 

strategy for Yemen, given the country's dearth of revenues, 

high labor costs, low labor productivity, and access to 

cheap, high quality goods easily available in Saudi Arabia. 

The YAR has substantial opportunites for increasing its agri­

cultural production, particularly of fruits and vegetables. 

Some of this increased production can be marketed in Saudi 

Arabia, provided international marketing standards are 
met.
 

c. Balance of Payments.
 

Both opportunities and problems abound in the areas of 
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foreign-exchange earnings and savings. Regarding imports, 

it will clearly be difficult for the government to restrain 

import growth to the 1% annual increase targeted in the SFYP 

at the same time that it increases the share of investment 

goods in the total. 

Increased exports cannot make a major contribution to 

resolving Yemen' s near-term balance-of-payments problems, 

but foreign-exchange earnings from this source could be 

substantially increased. Much more important now, however, 

is the initiation of government action to encourage greater 

inflow of remittances. For if Yemen is to extricate itself
 

from the current position of rapdily drawing down its
 

foreign exchange reserves, which may now be approaching the 

$500 million level and be only sufficient for 3 to 4 months' 

imports, workers' remittances offer the only major 

opportunity apart from increased foreign aid. 8 
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--------- 

TABLE III-1
 

GDP and GNP
 

(in 
current market prices, YR millions)
 

1981
 
1975/76 1976/77 
 1977/78 1978/79 
 1979/80 1980/81 
 YR mil $ mil
 

1. GDP 
 4,935 6,487 8,220 
 10,166 11,919 
 12,630 12,949 
 2,878
 
2. Net Factor Income 
 2,239 4,014 
 5,262 4,276
a. Private transfer receipts 5,680 4,591 4,000
2,363 4,561 6,351 889
5,595 6,118
b. 4,936 4,444
Private transfer payments -306 988
-770 -1,446 -1,845
c. -1,175
Net investment income -888 -897 -199
182 223 
 357 526 
 737 543 
 453 101

3. GNP 
 7,174 10,501 13,482 14,442 
 17,599 17,221 16,949 
 3,766

4. GDP/GNP (%) 
 69 62 61 
 70 68 73 
 76 76
 
5. GNP/GDP (%) 
 145 162 
 164 142 148 
 136 131 
 131
 

Notes to Table:
 

Source of data: 
 CO, Statistical Year Book, 1981. 
 t. 321 for row 
1; p. 184 for rows 2a and 2b; p. 340 
for
 
row 2c; 
other rows derived.
 

Conversion rate 
for 1981 dollar column: YR 4.5 
= $I
 

Minor discrepancies 
are due to rounding.
 



TABLE 111-2 

GDP and GNP Expenditures 

(in current market prices, YR millions) 

1. 

2. 

CONSUMPTION 
a. Private 
b. Government 

GROSS INVESTMENT 

a. Fixed Capitalb. Stock Changes 

1975/76 

5,583 
4,902 

681 

1,004 

849 
155 

1976/77 

8,323 
7,462 

861 

1,391 

1,496
-105 

1977/78 

8,894 
7,652 

1,242 

___3 
5 6 7  

3,160
407 

1978/79 

11,991 
10,205 

1,786 

4,475 

4,445 
30 

19?9/80 

14,344 
12,154 

2,190 

5,237 

4,882 
355 

1980/81 

15 351 
12,812 

2,539 

5,520 

5,413 
107 

YR mil 

15677 
12,707 

2,970 

5,778 

5,600 
178 

1981 1976/77 

$ mil to 1981 

3 484 
2,824 

660 

1,284 25,968 

1,244 
40 

I 

3. NET EXPORTS OF GOODSAND NONFACTOR SERVICES 
a. Exports 
b. Imports 

4. GDP AT MARKET PRICES 

5. Net Factor Income 

6. GNP AT MARKET PRICES 

MEMO ITEMS 
7. Gross Domestic Savings8. Gross National Savings 

9. Consumption/DGP (%)
10. Savings/DGP (%) 
11. Investment (%) 

12. Consumption/GNP (%) 
13. Savings/GNP (%) 
14. Investment/GNP (%) 

Notes: CPO, 2R. cit., p. 333 for 

-1,652 
214 

-1,866 

4,935 

2,239 

7,174 

-648 
1,591 

113 
-13 
20 

78 
22 
14 

rows 1-4, 

-3227 
279 

-3,506 

6,487 

4,014 

10,501 

-1,836
2,178 

128 
-28 
21 

79 
21 
13 

Table III-1 

-4,241 -6,300 
242 474 

-4,483 -6,774 

8,220 10,166 

5,262 4,276 

13,482 14,442 

-674 -1,825
4,588 2,451 

108 118 
-8 -18 
43 44 

66 83 
34 17 
26 31 

for row 5; other 

-7,662 -8,241 
803 805 

-8,465 -9,046 

11,919 12,630 

5,680 4,591 

17,599 17,221 

-2,425 -2,721
3,255 1,870 

120 122 
-20 -22 
44 44 

82 89 
18 11 
30 32 

rows derived. 

-8,506 __-1,890 
1,130 251 

-9,636 -2,141 

12,949 2,878 

4,000 889 

16,949 3,766 

-2,728 -6061,272 282 

121 121 
-21 -21 
45 45 

92 92 
8 8 

34 34 

62,371 

90,194 

-12,209
15,614 

120 
-20 
42 

83 
17 
29 



TABLE 111-3 
GDP by Sector of Origin 

(in percentages of total) 

1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981 

1. Agriculture, fishing, forestry 

2. Manufacturing, mining, utilities 

3. Construction 

4. Transportation and Communications 

5. Trade 

43 

7 

6 

3 

20 

40 

5 

8 

4 

20 

33 

7 

11 

4 

20 

32 

7 

11 

4 

18 

31 

8 

9 

4 

19 

30 

8 

9 

4 

18 

30 

8 

9 

4 

17 
6. Other (residual) 21 23 25 28 29 31 32 

7. GDP 
Notes: 

100 100 100 100The percentages are derived from data on GDP at market prices, given in
The total has been adjusted to remove import duties and add back in 

100 

current rials 

100 

on CPO, p. 

100 

321."imputed bank service charges.'"

Thus, the total is similar in concept to 
GDP at factor costs, data on
The two series differ which are given
in magnitudes, partly because of 

on p. 313.
the "bank service charges." Percentage orders of
magnitude do not differ.
 



TABLE 111-4
 

RATES OP GDP GROwrTH BY SECTOR
 

(in 	percent)
 

1976/77

1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981 to 1981
 

1. 	Agriculture,
 
fishing, forestry 
 3.0 -8.0 -10.6 16.5 4.3 5.1 3.1 
 8
 

2. 	Manufacturing,
 
mining, utilities 11.3 8.8 18.6 17.2 
 14.7 6.4 2.8 90
 

3. 	Construction 
 53.8 31.8 37.0 13.7 
 -17.4 -2.3 2.6 70
 

4. 	Transportation

and 	communications 
 3.4 6.7 25.0 4.0 1.4 2.8 1.4 47
 

5. 	Trade 20.6 -0.4 4.6 -2.4 10.4 -0.4 -2.5 
 9
 

I 	 6. GDP 
 11.0 5.1 8.3 
 6.6 5.5 3.8 1.2 
 34
 

7. 	GDP
 
(YR millions, constant
 
prices) 	 4,935 5,186 5,615 
 5,988 6,318 6,555 6,635
 

Notes
 
All data are from CPO, p. 307 and are given in constant prices of 1975/76.
 

Data for 1974/75 (not shown), which were used to 
derive the total and annual average growth rates shown

for 	the period as a whole, 
are 	from the same source.
 



TABLE 111-5 

INVESTMENT 

1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981 

Fixed Capital Formation 

(YR mil., constant prices) 

849 1,224 2,190 2,667 2,681 2,796 2,854 

By Economic Sector (% 
Agriculture,
fishing, forestry 

Manufacturing, 
Mining, utilities 

Construction 

7 

6 

1 

4 

16 

3 

7 

13 

5 

7 

14 

5 

6 

15 

6 

78 

19 

6 

21 

6 

Transporta tion 
and Communications 

Housing 

Other sectors 

Total fixed capital 

26 

49 

11 

100 

17 

50 

10 

100 

26 

34 

15 

100 

23 

30 

21 

100 

31 

28 

14 

100 

28 

27 

13 

100 

24 

28 

13 

100 

By tYPe of ownerPrivate 
Public 

Stock Changes (YR mil.) 

Gross Investment (YR mil.) 

70 
30 

155 

1,004 

69 
31 

-77 

1,147 

51 
49 

282 

2,472 

50 
50 

28 

2,695 

54 
46 

191 

2,872 

50 
50 

55 

2,851 

49 
51 

91 

2,945 

Notes:

Absolute data, 
shown in YR millions, are in 1975-76 prices.
are from CPO, p. 346 and p. 343 

Fixed capital and gross investment data
respectively; 
stock changes were derived frcl 
 D. 343 and 346.
 
Sector a-location percentages were derived 
from current price daLa ot; 
 o. 348; ownership percentages,
also in current prices, are 
from p. 347.
 



TABLE 111-6 

SUMMARY OF GOVERNMENT FINANCES 

(YR million) 

1975/76 

1. Domestic Revenues 604 

a. Tax Revenues 
492(1) Import Duties 394 

(2) Income & Profit Taxes 23 
(3) Other 75 

b. NonTax Revenues 1122. Current Expenditures 616 
a. Defense 304 
b. Health and Education 74 
c. Other 2383. Balance on Current Operations -11 

4. Capital Expendicures 361a. Development 293 
b. Capital Transfers 39
C. Defense 295. Overall Deficit -373 

6. External Financing 657 
a. Commodity & Project Loans 213 
b. Cash Loans -

Less Repayments -14 c. Cash Grants 4587. Domestic Financing (Net)321, 
Change in deposits -257 
a. Central Bank -269 
b. Commercial Banks 128. Statistical Adjustment -27 

Tax Revenues as a % of GDP 10.0 
Deficit as a % of GDP 7.1 

1976/77 

1 284 

1,071,077 
929 
40 

108 
207 
841 
430 
93 

318 
443 

603 
404 
141 
58 

-160 
606 
188 
19 

-19 
418 

-532 

-485 
-47 
86 

16.6 
2.3 

1977/78 1978/79 

1,954 2 147 

1,583 1,732
1,305 1,386 

101 139 
177 207 
371 415 

1,249 1,847 
545 794 
290 365 
504 688 
705 300 

1,166 2,618 
780 
276 
110 

-462 -2,318 
750 __818 
330 495 
37 16 

-26 -44 
409 1,351 

-51 495 

-5§ 
-1 

-237 5 

19.3 17.0 
5.3 22.8 

1979/80 

2 674 

2,7
2,079 
1,610 

211 
258 
595 

2427 
1,018 

496 
913 
247 

2,492 

-2,245 
976 
559 

-
-34 
451 

-523 

17.4 
18.8 

1980/81 

3,132 

,12
2,786 
2,037 

296 
453 
347 

3,367 
1,332 

718 
1,317 
-235 

n.a. 

n.a. 
1,470 

740 
408 

-287 
609 

22.1 
n.a 

1981 Project 
YR mil $ mil 1982 

4 204 934 38 

4 0494 38503,078 684 
2,248 500 

347 77 
483 107 

1,126 250 
3,627 806 4,100 
1,333 296 

847 188 
1,447 322 

577 128 -250 

3,807 846 4,450 

-3,230 -718 -4,700 
2,377 528 2,700 

950 211.) 
228 51.} 1,200 

-265 -59.} 
1,464 325 1,500

0 

1792I -534 341 2,000 

-681 -151 -

23.8 n a 
24.9 n a 



Notes to Table 111-6
 

1. Sources
 
a. Domestic revenues 
and current expenditures Are from CPO, pp. 
186-190;
they are consistent with earlier data 
used by the 
IMF and vorld Bank.
 

b. Capital expenditure statistics 
for 1975/76 to 1977/78 are from World
Bank reports; for 1978/79 to 1982 
(projected), 
from IMF reports.
 

c. External financing data 
from CPO, p. 184; they are consistent with

earlier statistics used by the 
IMF and World Bank.
 

d. Domestic financing data 
for 1975/76 to 1977/78 are 
from World Bank reports;
1978/79 to 1982 projected, they 
were derived as a residual.
 

e. Figures 
on current operations and the overall deficit were derived in 
all
 
years.
 

f. The statistical adjustment 
figures were derived for 
1975/76 to 1977/78; they
are from IMF 
reports for 1978/79, 1979/80 and 
1981.
 

g. Tax revenues and the 
overall deficit 
as percentages of 
GDP were derived.
 

2. Coverage
 

a. Domestic revenues 
exclude grants for budgetary support; 
these grants are
 
included 
under external financing.
 

b. Current expenditures exclude loan 
repayments.
 

c. Increases 
in deposits, under domestic financing, are shown as 
negative entries;

i.e., preceded by a minus sign.
 

d. The statistical adjustment, according 
to World Bank reports, reflects lags in
recording, exchange-rate-valuation adjustments associated with external

financing, and 
other errors and omissions.
 



TABLE 111-7
 

BALANCE OF PAYMENTS
 

(YR millions)
 

1981

1975/76 1976/77 
 1977/78 -.1978/79 
 1979/80 1980/81 
 YR mu 
 S mil
1. Trade Balance 
 -1,666 -3,200 
 -4,103
a. Exports f.o.b. 5,613 -6,926 -7,580 -7,821 -1,738
55 84 32
b. Imports c.i.f. 13 32 72
-1,721 -3,284 -4,134 47 10
 

(Government) (-269) 
-5,626 -6,958 -7,652 -7,868 -1,748
(-292) (-605)
(Private) (-1,452) 
(-1,207) (-1,387) (-1,261) (-1,638) (-364)
(-2,992) (-3,529) 
 (-4,419) (-5,571) 
 (-6,391) (-6,230) (-1,384)


2. Non-Factor Services, Net 196 
 197 
 219 -161 
 -2 -118 -232-
 -52

3. Factor Services, Net 
 2,239 4014 5262
a. 4,276 5,680 4,591
Workers' Remittances, Net 4000
2,057 3,791 4,905 889
 

b. Investment Income, Net 
3,750 4,943 4,048 3,547
182 788
223 - 357 
 526 
 737 543 
 453 
 101


4. Current Account Balance 
 769 1,011...... L378 
 -1,498 _1_f248 -3,107 -4,052 
 -900
 
5. M&LT Capital, Net 712 
 659 792
a. Official Gra:,ts 1939 1,213 1,952
513 2,764 614
470 452
b. 1,403 503 668
Official Loans, Net 1,516 ---- 337
199 
 188 340 536
(Disbursements) 710 1,284 1248
(213) (207) 277
(366) (566)
(Repayments) (-14) (743) (1,324) 1,293 287
(-19) (-26) 
 (-30) (-33) 
 (-40) (-45) -10

6. Other Cap tal, Net 
 -60 -171 -157 
 323 
 26 -842 
 -211 
 -47

7. Change in Reserves 
 -1,421
(Increase -1,499 -2,013 


= -) 
-764 9 1,997 1,494 
 333
 

a. Central Bank 
 -1,245 -1,990 
 -1,733 -912
b. Commercial Banks 546 2,073 1,494
-177 332
491 -280 -148 
 -537 
 77 
 5 
 1
 
Notes:
 

source:
 
CPO, pp. 184 and 
340, except that 
"other capital" was derived as a 
residual, and 
repayments of official
after 1977/78 were estimated. loans
Part 6 includes 
errors, omissions and valuation adjustments.
 



NOTES
 

The World Bank rates YAR as a middle-income economy. 
With an estimated 1980 GNP per capita of $430, it is in 
the same league as Indonesia, Mauritania and Senegal, 
just below Angola and Liberia. Even a cursory 
association with these countries draws an immediate 
response that average consumption and investment in 
rural Yemen are far above those in any of these other 
five countries.
 

2 CPO, YAR, Statistical Year Book 1981, pp. 33 and 
342. 

3 Total government expenrliture accounted for 57% of GDP, 
and 54. 5% of GNP in 1981. Observation would indicate 
that the public sector does not dominate the economy to 
the extent purported by the statistics and that both 
GDP and GNP are probably under-reported.
 

4 The largest volumes of imports come from Saudi Arabia 
($363 million of recorded imports in 1980) , Japan 
$239 million), France $148 million), and West Germany 
($110 million). The U.K., Italy, China, and the
 
Netherlands have $90 to $100 million; then Singapore
($73 million), South KorEa ($55 million), the U.S. ($53 
million), and India ($52 million). The diversity of 
import sources is apparent i.n almost any store visited. 

Central Bank of Yemen, Financial Statistical 
Bulletin, April-June 1982, pp. 7 and 28.
 

6 CPO, Op. cit., p. 33. 

7 The totals for males and females aged 10-59 are 1.19 
and 1.42 million, respectively, while they are .87 and 
1.14 million for the 15-54 group.
 

8 Data on private transfer receipts for the first half 
of 1982 were released by the Central Bank during the 
last few days of the team's stay in Yemen. These 
totaled $582 million--or $1,164 million for the entire 
year, if the levels were to be maintained. This
 
increase of $177 million in recorded transfers for 1982 
would be most welcome, if it materialized. Note, 
however, that on the same assumption, private transfer 
payments would be $82 million higher, yielding a net 
increase of just under $109 million.
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IV. AGRICULTURAL INSTITUTIONS
 

A. 	 Women's Role in Agriculture
 

The role of a woman in agriculture derives from her
 

place in the social structure as determined by customary
 

rules, norms and Islamic law. From the agricultural
 

production, marketing and consumption perspective, the
 

following customs and laws are most important.
 

1. When a woman marries, her rights are transferred
 

from the father to the husband. Most importantly, this
 

means that the husband acquires the rights to the woman's
 

labor.
 

2. Women inherit property;
 

..as a daughter: half the share of her brother
 
(as an only child: half the total inheritance).

As a mother: 1/6 of the total inyeritance. As a
 
wife 1/8 of the total inheritance".
 

As women may inherit land, this increases fragmentation of
 

agricultural holdings. This tendency towards land
 

fragmentation is often countered in the patrilineal,
 

patriarchal Arab society of Yemen through parallel cousin
 

marriage.
 

3. Woman's wealth, irrespective of whether it is
 

obtained through bridewealth, inheritance or, much more
 

rarely, earned income, is hers to spend or save as she
 

chooses. It is not used to support the household, which is
 

the 	responsibility of the husband. A woman's bridewealth,
 

-72­



inheritance or other assets are, however, managed by a male 

member of the family. 

4. Women generally do not engage in commercial 

activities; most buying and selling is done by men. While 

women do numerous tasks in subsistence production, they do 

much less or none at all if agricultural production becomes 

commercialized. 2
 

Female work predominates in poor areas with the 
cultivation of subsistence crops such as sorghum.
In wealthier areas, where traditional and modern 
cash crops are cultivated, women play a less
 
important role even if sorghum is also cultivated. 
If anything, 'development' brings differentiation 
in wealth, and those with greater wealth can
 
afford the prestige of secluding their women and

3

hiring daily labor.
 

Within this framework the division of labor between the 

sexes is clearly demarcated.
 

In general, women are expected to maintain the 
household physically; men are expected to provide
the I-2ans to do so. This means that women are 
involied in the production and preparation of 
direc: use values (food, fuel, feed and water) and 
men maintain the working capital (land, tools, 
structures). 4
 

Women's work is again allocated within the typical 

Yemeni's extended household on the basis of seniority. 

Decisions on what is done and who does it are made by the 

wife of the head of the household. Older women do light 

work such as feeding and milking cows by hand. Younger 

women do the heavy work both in the house and in the field. 

Young girls help cook, fetch water, take care of small 
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livestock and work in the fields.
 

In sum, women have a considerable influence on the 
household whether it be extended or 
nuclear.
 
Their power is restricted in that they do not
 
participate in the public world of the market, nor 
have ultimate control over the monthly household 
expenditures. All final decisions rest with the 
males who are responsible for the support of the 
household. 5
 

In addition to doing all of the work associated with 

running the household--collecting fuel, fetching water, 

washing clothes, cooking, baking, grinding grain, 

etc.--women perform a wide variety of tasks in subsistence 

agriculture. Women's agricultural tasks are performed year 

around, while the work of men as it relates to crop 

production activities is more apt to be seasonal. However, 

the extent of women's involvement in agricultural labor is 

inversely related to wealth and social status, as well as 

the commercialization of agriculture. While the wife of the
 

ordinary farmer may labor almost every day in the fields, 

the wife of a wealthy landowner may not work at all in the 

fields and take up the veil. The general pattern of the
 

division of labor in crop production for the ordinary farmer
 

is as follows: 6
 

Terrace construction: Men
 
Leveling land Men
 
Hard tilling Men
 
Ploughing 
 Men, boys from about
 

age 12
 
Planting grains Women and men
 
Planting coffee/qat Men
 
Applying manure Women and men
 
Applying chemical fertilizer Men
 
Weeding Women and men
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Applying insecticides Men
 
Irrigation 
 Men
 
Bird scaring 
 Children, old women
 
Stripping sorghum leaves 
 Women, or family

Harvesting grains 
 Women and men
 
Harvesting coffee/qat Men
 
Cutting alfalfa 
 Generally women
 
Picking grapes 
 Men
 
Picking vegetables Men
 
Threshing 
 Women and men
 
Winnowing at harvest 
 Women and children
 
Winnowing small amounts
 

of grain 
 Women
 

When males migrate for short-term or long-term work 

abroad, efforts are made to provide access to male labor for 

wives and families left behind. A woman does not 
simply 

take over male activities. It is common for a man to make 

arrangements with a relative or neighbor to continue
 

agricultural activities. The re-allocation of time on the 

farm, where males have left for work abroad, is parallel to 

the pattern of remittance transfer. A man does not send
 

money directly to the females of the household; rather, he 

sends to a male relative or remittance agent, who acts on 

behalf of the wife.
 

Women have a dominant role in subsistence agriculture, 

but sometimes women 
will work for pay at traditional
 

agricultural 
tasks. In the Central Highland valley of 

al-Ahjur, for example, young girls will often be hired 

within a local area for stripping sorghum leaves or 

harvesting. In al-Ahjur both women and men received the 

same pay (YR 60 or $14) for a day's work in 1982. In 1979, 
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4-n the Southern Highlands, however, Myntti reported that 

women received only half of what men earned for carrying 

7water, small stones and mud at construction sites. The 

only other public employment roles traditionally open to 

women in rural Yemen have been specific to social status. 

Thus, there are female singcrs, female healers, and 

low-status women who performed menial tasks. In general,
 

however, it was not considered appropriate for rural women 

to work in publi_ for wages. In recent years new roles have 

opened, such as school teachers, nurses, bank clerks, 

secretaries, etc., but most of these are not in rural 
areas.
 

The evidence indicates that, at least in the short or 

ledium term, the decline in importance of subsistence 

griculture and the increasing importance of commercial 

ugriculture reduces the relative participation of women in 

agricultural activities. Since other job opprtunities are 

limited, the number of women actively engaged in the labor 

force may well decline. At the same time, job opportunities 

for unskilled males in Saud' Arabia seem to be declining. 

Because hired male labor or capital in Yemen will be 

substituted for female labor with increased 

commercialization of agriculture, the movement of women out 

of the labor force may have an adverse effect on net farm 

family income. This should not adversely affect the
 

absolute private wealth of women, although it will clearly 

decrease female participation in the farm economy.
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B. Land Tenure
 

The land tenure situation is complicated and not 

adequately understood. The current pattern of land 

distribution, ownership and use has largely been determined 

by the close interrelationship of land and water rights, 

Islamic inheritance laws, endogamous marriage patterns, the 

relative scarcity of available land in relation to both 

total land area and population and, in recent years, 

emigration and remittances. There are also geographical 

differences in tenure patterns between the highlands and the 

coastal lowlands.
 

Since so little is known about land tenure on the 

Eastern Slopes, this area is excluded from the following 

discussion.
 

The most notable features of land ownership and 

operation in Yemen are the size of holding and amount of 

land fragmentation. Based on an agricultural census of 

governorates covering both lowland and highland areas, 

two-thirds of the farms were less than one ha., nearly 

one-quarter were less than a fourth of a ha. and only 

eigh:-tenths of one percent were as large as 20 ha. or more, 

and most of these were in tnt Tihama area. Despite the very 

small size of farms, 80% were fragmented; two-fifths had 2 

or 3 parcels8 In the past, neither the small size of
 

farms nor the extent of fragmentation appear to have had a 
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negative effect on production, given the labor intensive 
methods of cultivation and the surplus of farm labor. 

However, with increasing mechanization, both si-'e and
 

fragmentation can be constraints to increasing output.
 

The current available data on tenure status in Yemen is 

mixed, if not confusing. The 1980 
land tenure study
 

undertaken by ECWA indicates that in the lowlands tenure 

arrangements were rather evenly distributed among owners, 

part owners, part tenants and tenants; while in the 

highlands about one-seventh of the farms were tenant- or 

part-tentant operated. 9 theWhile findings of the
 

agricultural census in six provinces tend to be fairly 

consistent with the ECWA study for the highlands, there 

appear to be substantial differences with regards to the 

lowlands. 1 0 The census data show that 
for Hodeidah
 

province, which lies mostly within the lowlands area, almost
 

four-fifths of 
the farms are owner operated and slightly 

over four-fifths of the total land areas are owner operated.
 

Similarly, the data for Taiz and Hajjah governorates, which 

are partly in the lowlands, show a high percentage of owner 

operators. While some qualitative work indicates tenancy is 

more prevalent in the lowlands than the highlands, the data 

on tenancy in the one district covered in the Airphoto 

project final report appear to indicate the results in the 

agricultural census may be closer to the mark. 11
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Traditional land tenure is adapted to subsistence 

agriculture and probably has a negative effect on production 

for the market. Changing the sharecropping arrangements 

described below aould have a pos3itive oneffect investment 

and production by tenants.
 

The current practice of employing verbal lease
 

contracts in 
 the lowlands (69%), but written contracts in 

the highlands (60%) provide security to tenants, especially 

since the length of most leases is indefinite and tenants 

are usually permitted to retain the land if all obligations 

are met. Written contracts are preferred by both tenants 

and owners highlands order avoidin the in to future 

disputes, while in the lowlands custom and mutual confidence 

between owner and renter were the major reasons for verbal 

contracts.
 

The right to operate leased land after the tenant dies 

is inherited by family members. 
 Although there is provision
 

for the land owner to terminate leases under the present 

system, in such cases the tenant is compensated for farm 

improvements. Compensation is determined by community 

leaders or appointed arbitrators and strictly follows the 

customary practice in the locality. Changing share 

arrangementg discussed below may, however, lead to some 

lessening of the tenant's security.
 

Most land is rented on a share crop rather than a fixed 
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amount basis. This is consistent with Islamic law which 

stipulates that a contract must be without major risk to 

both parties. Such an approach allocates risk to both the 

tenant and the landlord. 

Sharecropping arrangements have been changing in recent 

years, as labor has become scarce. Whereas a decade ago it 

was common for tenants to receive shares between 25% and 

33%, depending on such factors as region of the country, 

cropping patterns, water availability, cost sharing arrange­

these the 


ments and size of parcel rented, tenants now often receive 

shares of 50 to 80%. 

Landowners in Jiblah declared that, whereas 
formerly ' .... the land lord (malik) was prince, 

yys sharecropper (sharik) is
prince. I 

If tenant shares continue to increase, due in large part to 

alternate job oppportunities for sharecroppers, this may 

cause owners to seek out alternatives to current sharecrop­

ping arrangements such as greater mechanization and owner 

operation.
 

Up to the present the tenancy arrangements in Yemen 

appear to be working well, with increasing shares going to 

the tenant in recent years. The system's continuing evolu­

tion will be determined by the changing structure of agricul­
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ture from subsistence to commercial farming.
 

C. Qat
 

Qat as an institution in Yemen is a complex social 

and economic issue. 1 3 The Yemeni in the highlands culti­

vates the qat (Catha edulis) tree for its leaves, 

which are chewed to produce a mental high that increases 

alertness and creates a sense of euphoria, insomnia and 

anorexia. The leaves are chewed almost daily by at least 

three-fourths of Yemeni men, though considerably fewer 

women. Most chewing occurs in mid-afternoon, social qat 

chews, where men gather to talk, conduct informal business 

and visit. Qat is seldom chewed while a man is involved 

in agricultural work, but it is common in the afternoons to 

see merchants and taxi drivers with large wads bulging from 

their cheeks. Qat is not physically addictive and there 

is no firm evidence of major health problems. 1 4 Yemeni 

migrants do not chew qat in Saudi Arabia, where it is 

proscribed.
 

The production of Sat during the past decade has 

increased dramatically. While there are no quantitative 

measures of the increase in land area, all observers in the 

YAR attest to the rapid expansion of qat cultivation. The 

MAF estimated that in 1981 between 40-45,000 ha. were 

devoted to qat.15 

The increase in qat production is due to a sharp rise 
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in demand. While qat chewing used to be confined to those 

in the upper income levels, especially urban, it is now 

indulged by all segments of Yemeni society. Since qat is 

a relatively easy crop to produce in the highlands with its 

low production costs, low labor requirements and extremely 

high returns, many farmers have switched land over to qat. 

The qr,-lity and yield can be improved by irrigation, so 

mnany new pump-well qat farms have sprung up in the 

central plains in the last few years. 

The marketing of gat is conditioned by several
 

factors. 
First, the leaves are highly perishable and should 

be marketed within 24 hours. Second, branches of leaves are 

bulky and do not pack well. Third, since qat leaves are 

only picked a maximum of two times a year, it is necessary 

to stagger the harvest so that the market is not flooded. 

Nevertheless, there is a highly efficient marketing system 

that within a days transports the leaves from remote areas 

to urban and rural markets. This has cnly become nossible
 

with improved roads and use of pickups.
 

The farmer appears to receive about 80% of the retail 

price of qat, which ranges from about YR 40 ($9) a bundle 

to YR 150 ($33) for the highest quality. The farmer pays a 

10% production tax (zakat) and there is a market tax of 

10% paid by the dealers for marketing in urban areas such as 

Sanaa. 

Increased use of qat has had a profound effect on 
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crop choice, patterns of food consumption, allocation of 

time, and investment in agricultural systems. It is obvious 

that land previously cultivated with food crops, 

particularly sorghum, has been switched to gat. Yet, high 

returns on qat help finance investment in pump wells or 

pickups that raise farm productivity and income. Although 

many new wells ure primarily for qat irrigation, these 

also provide water for expanding food crop production, 

particuarly vegetables. 

The effect of increased gat use on nutrition is 

difficult to assess. On the hand, consumersone may spend 

as much money on qat as on food for their families. This 

may reduce the available food monry in poorer families, a 

particular problem for women and children. Qat is also an 

anorexic and reduces the overall food consumption of 

chewers. On the other hand, increased income from qat 

production allows farmers an opportunity for more incomer 

which can be used 
to buy basic foods on the market.
 

D. Migration/Remittances
 

Migration from Yemen is of two types: long-term and 

short-term. Long-term migration has been going on for at 

least two hundred years to places as scattered as Vietnam, 

Indonesia, the Philippines, Europe, America, Ethiopia, and 

Somalia. The data indicate that recent long-term migration 

is declining, from 328,000 long-term migrants of 1970 
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to 175,000 by 1980. This discussion is not concerned with
 

long-term migrants, but with short-term migrants who mostly 

work in the Arabian peninsula. This type of migration is a
 

more recent phenomenon, probably starting about 25 years 

agc, but gaining impetus with the oil wealth revolution of 

neighboring 6states.1 This migration and its accompanying 

flow of remittances have become institutionalized as an 

integral part of the social and economic fabric of the YAR.
 

There is no exact count of the number of short-term 

migrants and there is wide disparity among various counts 

and projections. By the same token the amount of
 

remittances is determined 
 by those officially recorded 

through the banking system plus a percentage factor for 

repatriation outside the system. This may be substantially
 

underestimated.
 

The evidence indicates that at its peak in 1978 the 

number of short-term migrants did not exceed 500,000. 

Calculations based on population, remittance otheror quanti­

tative or qualitative data all support the half million 

estimate as a maximum. Officially recorded remittances have 

ranged from a low of just over YR 1 million in 1975 to over 

YR 6 million in 1978 and now are running around YR 4 tc 4.5 

miLlion.
 

The institutionalization of short-term migraticn and 

remittances has engendered fundamental changes in the 
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agricultural system. First, agricultural labor which had 

been in surplus, is now relatively scarce. Since the 1960s 

agricultural wages have increased 20 to 25 fold. As a 

result, it is no longer possible to use surplus labor to 

construct and maintain much agricultural capital, 

particularly highland terraces. Second, the flow of 

remittances into country changed the economythe has from a 

closed subsistence economy to an open market economy. Farm 

households now participate fully in the open market as 

consumers and increasingly as producers and investors. 

Third, the availability of income from remittances has 

greatly reduced the risks associated with rainfall or spate 

irrigated agriculture. Farmers have become less risk 

adverse in making investment and production decisions. 

Thus, the Yemeni farmer is able to be responsive to changes 

in market prices. Fourth, remittances have increased the 

level of capital investment significantly. At the village 

or subdistrict (uzla) level the local communities, either 

through LDA or on their own, have raised money to construct 

roads, schools, wells and clinics. Private investments by 

farmers have been in wells and irrigation systems, 

mechanical farm equipment, generators, trucks and plant 

material. Fifth,demand for agriculture products has
 

expanded to cover a wide variety of products, while 
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previously it had been confined largely to sorghum, a few 

vegetables and fruits, meat and milk products and herbs. 

This change in demand has caused farm production to shift 

toward producing a wide variety of crops both for on-farm 

consumption and the market.
 

E. The Ministry of Agriculture and Fisheries
 

The MAF has been organized in its present form since 

1970 under a Minister and his Deputy. There are six 

sections known as General Administrations, which are Agricul­

ture Affairs, Planning and Statistics, Financial and Adminis­

tration, Livestock, Fisheries and Irrigation. The General 

Administation of Agricultural Affairs severalhas Depart­

ments, incl-lding Agricultural Extension, Agricultural 

Machinery and Plant Protection and Plait Production, the 

latter including such things as agronomy and horticult-re. 

There : also Provincial Agricultural Officers in each:e 

province who report directly to the Deputy Minister. In 

addition two major rural development projects, SURDU and 
f'IDA, are directly supervised by the Deputy Minister. 

To meet changing conditions, a proposed new organiza­

tion for the MAF has been developed but not yet approved. 

Under the proposed new organization the Minister would be 

assisted by a consultant to the Minister and certain 

authorities would report directly to the Minister. These 

include the TDA, ACB, the GCDFR and a new Agricultural 
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Research Development Authority. All agricutural research 

would be supervised and coordinated by the Research 

Authority. 
Under the Minister would be a Deputy Minister 

and two Vice Deputy Ministers. There would be a Vice Deputy 

for Finance and Administration and one for Technical Depart­

ments. The number of General Administrations would be 

increased from six to nine, the three new ones being Market­

ing Development, Extension and Training and Rural Develop­

ment. Within the new structure the General Administration 

for Agricultural Affairs would have six branches: 
 Engineer­

ing Crop Production, Plant Protection, Horticulture, 

Forestry and Agricultural Machinery. Finally, there would 

be ten provincial agricutural offices, the heads of which 

would repirt directly to the Minister. It is planned that 

all development projects would be placed under the authority 

of the provincial agriculture officers, who would be respon­

sible for supervising and monitoring the projects. It must 

be recognized that shortages of trained personnel at all 

levels will make it impossible to adequately staff the 

ministry at all but the highest levels. Functioning of the 

MAF for the foreseeable future will continue to rely on 

expatriate assistance.
 

1. The New Extension Service
 

The proposed General Administration for Agriculture 

Extension and Training would be composed of five offices: 
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Extension Program, Training, Agriculture Information, 

Home Economics and Follow-up and Evaluation. In each of the 

provincial agricultural offices, there would also be an 

Extension department with three divisions: 
 Extension
 

Programs, Training and Home Economics. There would then be 

subordinate extension and training organizations at the 

district and village levels. Finally, the plan calls for a 

staff of Extension Agricultural Specialists in all program 

areas. They would 
work in the different offices and
 

departments at national, province, district and village 

levels. They would also be expected to participate in 

follow-up and evaluation of extension activites.
 

Full implementation of the planned extension service 

must necessarily proceed slowly, because 
of staffing 

limitations. The extension service is woefully short of 

staff. Except for limited areas where there are 

rural development projects, it functions at a very low 

level or not at all. Extension centers were first developed 

uiring the 1974-76 period under the aegis of three rural 

development projects. A total of 36 centers have been 

developed in the vicinity of Hodeidah, Wadi Zabid, Ibb and 

Taiz. Training for extension agents at these centers has 

been carried out by the TDA and CARS. 

The major problem in building a functioning extension 

service is the lack of trained people. The agricultural 
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secondary school at Ibb is beginning to graduate students 

who will be available as possible extension agents and a 

second school at Surdud has started its first cla . The 

development of an extension service which can provide useful 

services to farmers throughout the country is a very long­

term proposition. It is unlikely that such a task could be 

accomplished within the next decade, althodgh progress can 

be made. Promoting useful advice to farmers over the near 

term will probably require maximum utilization of the avail-­

able modern communications systems which reach virtually all 

Yemeni farmers. This includes radio, television and video 

tapes. This can be supplemented by training courses for 

village leaders at research centers. It will need to be 

linked to the development of some system which relies on 

self-reliance and the participation of LDA and village or 

sub-district power retworks. 

2. Agricultural research
 

Prior to 1973 with the start of the UNDP Agricultural 

Research Project, there had been no agricultural research in 

Yemen. This remains the major research effort, but has been
 

supplemented and duplicated to some extent by research 

carried out by various agricultural projects. These pro­

jects include: (a) the TDA, financed by IDA, which con­

ducts research at Zadid and Surdud on a variety of field 

crops; (b) the Jarouba farm, where USAID finances research 
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on tropical and subtropical fruits; (c) research on 

agronomy, forestry, animal nutrition, economics, and exten­

sion being financed by the British at Risabah; (d) research 

on animal diseases and mechanization being conducted by the 

British under animal project thethe health and agricultural
 

engineering project; (e) variety, 
 fertilizer and other 

trials on potatoes being carried 
out by the Dutch at Risabah
 

under the Rural Development Project; (f) research on
 

fertilizer and pesticides at the German Farm in Shuub; and, 

(g) Chinese research on cereals and, other crops Elat 

Butna, under a project financed through the MAF. In addi­

tion, planned activities are being considered for an IF?'­

funded research station, a Japanese-funded research station 

in Hajjah, an FAO/World BAnk project in Wadi Jawf and a 

planned research station in Saadah.
 

In principle the UNDP/IDA/FAO Agricultural Research 

Service can coordinate all agricultural research in the YAR. 

In practice, however, there is little communication between 

the CARS and other researchers under specific donor pro­

jects. Efforts have been made to establish an informal 

research council including representation from all blateral 

donors. This monthly meeting has thus far met with little 

success. 17 

The Agricultural Research Project will be moving into 

its third phase this year with financing by IDA, IFAD, Italy 
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and the YAR. It will become the major vehicle for establish­

ing the Research Authority already referred to in the discus­

sion of the reorganization of the MAF. This project will 

cost $32.4 million and develop a research staff of 44 senior 

scientists, 49 junior scientists and an administration and 

technical staff of 121. Higher education will be provided 

only for professional staff at Ph.D. and M.S. levels. Under 

the first two phases of this project the ARS provides train­

ing for extension agents required for the TDA and Surdu. 

However, it is not expected that this extension training 

will be continued under the new organization.
 

Current and planned donor assisted reseaich, particu­

larly the new IDA project, appears to be capable of provid­

ing necessary research over the next five years. The one 

major requirement is coordination of research under the 

guidance of the new Research Authority. 

3. Summary 

The MAF and its components remain in a formative stage. 

The basic and fundamental institutional weakness at this 

time and for the immediate future is the scarcity of ade­

quately trained personnel to staff the ministry at all 

levels of technical, professional and administrative staff. 

Strengthening the ministry as an institution requires the 

provision of adequately trained and experienced staff.
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F. Agricultural Education 

There are few opportunities to recive any education in 

agricultural subjects in the YAR. No agriculture is taught 

in the primary or regular secondary schools; nor is there an 

Agricultural College at the University. There are only
 

three technical agricultural schocis within the YAR school 

system: the Ibb Agricultural Secondary School, the Surdud 

Agricultural Secondary School and the Sanaa Livestock 

Secondary School.
 

1. Ibb Agricultural Secondary School
 

The Ibb school is just beginning its fourth year of 

operations with USAID assiscance. The design capacity is 

270 students or 90 per year, but functional capacity is 

probably closer to 60 per year. Enrollment has been about 

55 in 1979, 23 in 1980, 32 in 1981 and 45 in 1982. Attri­

tion within school is low, since 52 of the first 55 have 

graduated. This school offers a three-yea- agricultural. 

course for training extension agents and other agricultural 

technicians. Graduates can 
also continue university agricul­

tural studies. The major problems of the school are poor 

design and construction of buildings and the low enrollment, 

which is caused chiefly by the lack of adequate recruitment 

efforts among preparatory school graduates. An additional 

problem is the shortage of funds for farm operation and 

other current expenses.
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2. 	 Surdud Agricultural Secondary School 

This school started in 1981, with IBRD financing 

expatriate staff salaries for four years. Although the 

design capacity is for 180 students, enrollment has been 

only 35 students in 1981 and 31 in 1982. The school offers 

a three-year agricultural course for extension agents and 

other technicians. The problems are similar to those of the 

Ibb school, but Surdud suffers from shortages of library 

books, laboratory equipment, audio-visual equipment, etc.
 

3. 	 Bir el Guhoum (Sanaa) Veterinary Secondary School
 

This school is financed by IBRD, including equipment 

and staff salaries for four years and is scheduled to open 

in November 1982. The design capacity is about 180 students 

or 60 per year, but by October 1982 only about 20 students 

had sought enrollment. The school offers a three-year 

program, which integrates animal production and animal 

health subjects to produce polyvalent animal husbandry/­

veterinary technicians.
 

4. 	 Short-term Training
 

In addition to the institutionalized education 

described above, there will be some short-term training, up 

to one year, provided under various projects in extension, 

veterinary and mechanization. This training will presumably 

terminate when the projects terminate. 
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a. SURDU/CARS Extension Agent Training
 

Since 1974, CARS has trained about 170 agricultural 

extension agents through eleven-month courses. About 90% of 

the graduates are recruited by SURDU and the rest by other 

rural development projects. About 70% of the graduates 

still serve in these projects, since the topping-off of MAF 

salaries by the projects is one incentive for continuity. 

Most of the rest have gone on to more advanced agricultural 

studies or to other positions which utilize their training. 

CARS also offers in-service refresher courses to the SURDU 

extension agents.
 

b. TDA Extension Agent Training
 

The TDA also conducts eleven-month extension agent 

training in its Wadi Zabid facilities. Training is offered 

intermittently according to TDA requirements. About 150 

agents have been trained so far. Annual one-week refresher 

courses are also offered. 

c. Veterinary Agent Training by the British Veterinary 

Services Project
 

About 100 animal health assistants have been trained 

since 1976 through seven twelve-month courses of the British 

Veterinary Services Project under MAF auspices. Twenty-one
 

students 
are currently enrolled. Due to low demand, the 

school has to mostly admit students who completed primary 

school only. Attrition is about 30% and only about 50% of 

the graduates have joined the agricultural services, since 
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many students use this school, which is conveniently located 

in Sanaa, as a stepping stone to higher and often unrelated 

studies. 

d. Agricultural Mechanics Training by the British 

Agricultural Engineering Project
 

The Yemeni-British-Agricultural Engineering Project has 

trained in the last four years about 20 mechanics per year 

in a oaie-year course in tractor repair. The trainees are 

mostly public sector employees. The project has recently 

started training SURDU extension agents through a one-month 

course in tractor operation and maintenance so they can 

instruct the farmers in these skills. By the end of 1983, 

all SURDU agents should undergo this training. The British 

project also upgrades rural mechan.cs through two-week 

courses.
 

Clearly agricultural education in Yemen is inadequate. 

Improvement at all levels is sorely needed, but priority 

needs are for technicians and B.S. graduates who can fill 

the middle level jobs so essential for providing services to
 

farmers.
 

G. Agricultural Credit 

1. Private Credit 

Credit needs among farmers are not extensive, because 

of the inflow of remittances, although demand has increased 

during 1982. There are informal systems within villages 
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for obtaining and providing credit, usually but not always, 

among people who have a kinship link. Because credit is 

usually provided by a wealthy person to a relatively poor 

person, it is not unusual for part of the loan to be repaid 

by the borrower working for the lender.
 

The World Bank has stated there is also private 

commercial agricultural credit available at high interest 

rates.
 

The traditional sources of agricultural credit in 
YAR have been merchants, large-scale farmers and, 
recently, private money-lenders whose effective 
interest rates are as high as 100%.18
 

Little is known about this private lending, but Yemeni 

farmers interviewed have said they knew no one-whL had 

recourse to this source of financing. It is aifficult to 

reach any conclusion about the extent or importance of this 

private commercial credit system.
 

2. Public Credit Institutions
 

Institutional credit in Yemen was initiated in 1974 

with World Bank assistance. An agricultural Credit Fund was 

established in Central to finance credit ofthe Bank needs 

farmers within a World Bank-financed Tihama project. In 

1975 YARG established the ACB with an initial capital of YR 

30 million to provide credit to Yemeni farmers, except those 

being assisted by Bank projects. In 1979 the NCDB was 

established to make loans to LDA and rural agricultural 
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cooperatives. The government provided 60% of the capital 

and CYDA 40% for a total of YR 60 million. In addition LDA 

and cooperatives deposited YR 60.7 million between 1979 and 

the end of 1981. 

In 1981 the ACF and ACB were integrated. However the 

new ACB faced liquidity problems, despite a paid-in capital. 

of YR 100 milllion. It was forced to severely restrict 

short term loans to farmers during 1981. The problem 

stemmed from earlier loans of YR 85 million to a livestock 

company and a poultry company, plus an equity investment of 

YR 24 million in the poultry company. During the 1975-81 

period 
 ACB made about YR 65 million in medium-term and YR
 

35 million in short-term loans. 
 Prior to 1981 repayment
 

rates on ACB loans were about 95%, but in 1981 the rate 

dropped to 55%. 
 During the 1975-81 period the ACB made 

loans in kind to farmers and consequently became a major 

supplier of farm machinery and fertilizer. ACB suffered an 

operating loss in every year but 
one from 1975 to 1981.
 

The situation in the NCDB was quite different. Until 

the end of 1981, the NCDB had made only two loans totaling 

YR 3 million. The NCDB actually operated as an overdraft 

facility for the LDA a,.d had as much as YR 60 million on 

deposit with commercial banks at 9% interest, while it paid 

no interest on LDA deposits. The NCDB operated at a profit. 

In J anuary 1982 formto ACB and the NCDB were merged to 
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the CACB, which has an authorized capital of YR 300 million, 

of which 170 million is paid up. The 
new bank will make
 

loans to farmers, agricultural cooperatives and LDA.
 

The World Bank is preparing a loan package of $J2.7 

million of which $5.5 million will be provided by the Bank, 

$2.2 million by the government and $5 million by an 

as-yet-unidentified donor. Of this amount, $6 million will 

be to furnish credit funds to the CACB with the remainder 

for 
technical assistance, construction and operating costs.
 

The major focus of the Bank project will be to provide 

in-service training to the entire CACB staff and establish 

improved management, financial operations and information. 

Under the provision of the loan, the amount of loan 

guarantees and equity participation 

appear 

to any borrower will not 

exceed 10% each of unencumbered capital. Additionally the 

CACB will no longer sell farm machinery or equipment and 

will limit fertilizer sales to rural agents. 

Assistance requirements of the CACB would to be 

met by the Bank project. The Bank does not anticipate any
 

difficulty in finding another donor to furnish the 

additional financing required.
 

H. Agricultural Cooperatives and the LDA
 

The first stage of the movement to establish 

cooperatives in Yemen was initiated by Yemeni writers in 

1939. They dealt with the urgent need for establishing 
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agricultural associations and called upon the government and 

rich merchants to help in implementation. 19 After the 

overthrow of the Imam in 1962, the government enacted a 

law providing for the establishment of cooperatives. The 

first cooperative was formed by Red Sea fishermen in 1964. 

In 1967 LDA was formed and established the main thrust of 

the cooperative movement in Yemen.
 

LDA are associations formed in a governorate, district 

or subdistrict for the purpose of carrying out projects 

benefiting the community. Initially LDA were local 

organizations formed and administered locally, without any 

centralized governmental authority. However, in 1978 CYDA 

was established by the YARG as the apex organization and 

central diverting body for LDA. From 1973 through Cctober 

1981, the following activities were undertaken by the
 

LDA:20
 

Projects Accomplished Cost (YR) 

Roads 19,505 km 810,085,227 

Road Maintenance 6,000 km 48,000,000 

Education 4,800 classrooms 244,934,789 

Health 11 projects 22,278,997 

Water 1,713 projects 157,662,953 

Miscellaneous 343 projects 71,182 
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Quite obviously LDA are not agricultural or marketing 

cooperatives. They are community development associations 

which have contributed to agricultural growth by building up 

infrastructure.
 

The farmer cooperative movement in the YAR is small and
 

limited. There are 42 cooperatives, all but one of which 

are located in the area immediately surrounding Sanaa or 

Hodeidah. CYDA is the apex organziation for the 

agricultural cooperatives, as well as the LDA. The major 

function CYDA performs is facilitating cooperatives' efforts 

to obtain credit, obtain assistance from the government, 

procure supplies and equipment, etc.
 

The functions of the cooperatives are to market crops, 

distribute farm inputs, build wells, and promote credit. 

Cooperatives can be formed by any group and are chartered by 

CYDA aftrer meeting certain conditions The cooperatives are
 

run by an elected administrative committee and have the 

usual officers and committees. All members are required to 

purchase shares and pay dues. Members may own as many as 

five shares, but not more. 

The farmer coooerative movement is obviously only 

getting started in Yemen, although there is a long tradition 

of cooperative help in Yemeni agriculture. The importance 

of cooperatives may increase with the commercialization of 

agriculture. 
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V. AGRICULTURAL EDUCATION AND TRAINING
 

A. The Present Situation 

Regarding the present situation of skilled agricultural 

manpower in Yemen, this report fully concurs with the IBRD 

assessment of the subject 1, which concludes:
 

Effective manpower development continues to be a 
major constraint to development in the 
agricultural sector. The government still relies 
heavily on expatriate staff not only for the 
implementation of major investment projects but 
also for the direction of many of the normal
 
services to agriculture. The replacement of
 
expatriate staff by newly trained Yemenis as was 
anticipated in the three-year and five-year 
development cycles has not taken place. The need 
for more expatriate staff has expanded. Yemeni 
counterparts on most on-going projects have 
apparently not yet reached the stage of management 
competence to effectively take over the jobs of 
the expatriates. In general, the performance 
level of Yemeni staff is low. In all too few 
cases have qualified Yemenis been available to 
serve as project and program managers.
 

The massive overseas training program launched 
during the First Five-Year Plan should provide 
enough trained people to meet most of the 
requirements in the Second Five-Year Plan (SFYP) 
for professional level cadre, given more 
attractive working conditions and salary scales. 
Inadequate supply of technical level cadre has 
actually been the most serious bottleneck to the 
implementation of the foregoing development 
activities and stands to be even serious inmore 
the SFYP.
 

B. Skilled-Manpower Projections in Agriculture to 1986
 

The supply and demand for skilled agricultural manpower 

may best be reviewed in the context of total demand for 
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skilled manpower in Yemen. The present report is fortunate 

in being able to draw on the recent CPO projections 2 

which are based on a complete census of all public-sector 

institutions and on GDP growth/productivity estimates for 

the private sector. The results are shown in Table V-I. 

The table indicates that during the period 1982-86 the 

surplus of unskilled workers will grow by about 98,000 

persons, while the deficit in all categories of skilled 

personnel will grow by abc .t 196,000 persons. The projec­

tions show that the most serious deficit will be in the 

lower skill categories: semi-skilled workers (deficit = 93% 

of the additional demand) 3, skilled office workers (92%
 

of demand) and skilled manual workers (81% of demand). 4 

Only slightly less serious will be the deficits among 

university-level and subprofessional liberal-arts graCuates, 

67% and 64% respectively. The demand in these categories is 

created mostly by the need for Yemeni teachers. The -deficit 

among subprofessional science graduates will be of66% 

demand. Interestingly, the least serious deficit will be 
in
 

the category of scientific univeristy-level professionals, 

i.e., 14% of the additional demand. Earlier and less 

detailed TBRD projections 5 generally agree with the above 

estimates.
 

The supply-and-demand situation for skilled 

agricultural manpower prrallels the general situation 
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discussed above. The professions requiring university train­

ing that are most essential for agricultural development are 

those of irrigation engineers, agronomists, horticul­

turalists and veterinarians. In all of these occupations, 

Table V-1 shows the additional supply over the period 

1982-86 to equal the additional demand. In other words, if 

all the students training for these occupations successfully 

terminate their studies at the expected time, return to 

Yemen and be immediately employed in their chosen 

professions, no deficit will be created. The extent of 

shortfall which is bound to occur in practice is thus equal 

to the combined effect of the university dropout and
 

repetition rates, delays in return to Yemen due to pursuit 

of advanced degrees or work experience abroad, delay in 

finding jobs and employment in other occupations. Dropout 

rates for agricultural students studying abroad 

are estimated at more than 70% mainly caused by
students changing their rields of specialization
and/or failure to pa.s their courses or seeking 
jobs in other countries when they have
 
successfully completed their studies. 6 

If this trend continues, the shortfall in these three 

employment categories will be 70-78% for overall 

agricultural graduates at the B.S. level.
 

CPO and MAF records show that 518 students were sent 

abroad through 1981/82 for university-level agricultural 

studies. Of these students, 80% were sent to
 

-105­



Egypt, Syria and Saudi Arabia, 10% to other Middle Eastern 

countries, 7% to Eastern-Block countries and 3% to the 

U.S. Table V-2 shows that most of the demand for 

agronomists and veterinarians is generated by theMAF 

including SURDU, TDA and bilateral projects, but that for 

professions such as irrigation engineer and economist 

demand is largely outside the MAF.
 

The liberal-arts professions most important for
 

agricultural development are 
those of economists and 

accountants. For economists the projected deficit is only 

15% of the additional public sector demand. For 

accountants, the projected deficit is 61%. Only 7% of the
 

demand fcr accountants originates in the agricultural 

sector, mostly in the ACB and NCDB.
 

At the subprofessional level, the occupations relevant 

to agricultural development are those of laboratory 

technicians and veterinary assistants. As no training is
 

programmed in these occupations at that level, the deficit 

is 100%. The numbers of persons required, 29 and 7 

respectively, are small. 

Considerable deficits are projected for bookkeepers/ 

cashiers (76%) and stock clerks (93%), who are necessary for 

agricultural credit and inputs management. The agricultural 

sector demand for these occupations is a small part of the 

total demand.
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At the technician level, a demand is projected for 664 

agricultural technicians, chiefly extension agents, and 120 

livestock technicians. Compared with the projected outputs 

of the agricultural vocational schools, the above demands 

signify deficits of 64% and 17% respectively.
 

Another important demand in the agricultural sector is 

for skilled manual workers, including skilled mechanics 

capable of providing maintenance on agricultural machinery. 

The projected deficit for all skilled manual workers in the 

total YAR economy is 81%. It is reasonable to assume that 

the shortage of mechanics who can work on agricultural 

machinery is similar to the overall percentage shortfall of 

skilled manual workers. The current wage rate of YR 40-80 

per hour for diesel mechanics would tend to confirm that 

there is a shortage. However, there are no data on the 

number of mechanics needed, so it is difficult to estimate 

training requirements.
 

CPO estimates put the total employment in the 

agricultural sector in 1981 at 830,400 persons or 69.1% of 

the total economically active population of 1,201,600
 

persons. By 1986, the agricultural labor force is expected
 

to grow to 886, 735 persons, but its share in the 

economically active population of 1,420,843 will diminish to 

62. 4%. Most of the surplus of unskilled labor during the 

SFYP, estimated at about 98,000 persons (Table V-l, will be 
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in the agricultural sector. This indicates the importance
 

of upgrading unskilled rural workers to the semi-skilled and 

skilled levels, in order to mitigate the deficit of about 

63,000 semi-skilled workers projected during the SFYP (Table 

V-i), and in order to prepare Yemeni workers to compete 

better in the labor market of the Gulf States.
 

C. Agricultural Education and Training
 

Agricultural education and training institutions and 

projects within Yemen have been described in Chapter IV, 

where it was noted that no university-level agricultural 

education is available in the YAR. The need for in-country, 

university-level agricultural training has been established 

by previous studies. Reports for FAO 7 and AOAD, recom­

mended a four-year curriculum with five specializations: 

crop production, horticulture, animal production, agricul­

tural engineering and agricultural economics and extension. 

Initial enrollment would be between 30 and 60 students per 

year, with a tentative future target figure of 150 students.
 

A study mission from Yemen to Jordan, England and the U.S. 

recommended constituting the faculty on a modified land 

8
grant college model . Present plans are to start studies
 

in October, 1983, and have the first graduation in 1987. 

Financing for construction has been promised by Iraq.
 

Institutionalized training at two agricultural 
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secondary schools can be expected to produce between 85 to 

120 agricultural technicians per year, although some of 

these will probably go on to university education rather 

than immediately joining the labor force. The Bir el 

Gurkoum school will probably produce 20 or more veterinary 

assistants per year by 1985.
 

In addition to this institutionalized education, short 

term training of one year or less is being provided under a 

variety of projects. Since 1974 about 320 extension agents 

have received eleven months of training under the SURDU and 

TDA rural development projects. Two British financed 

projects have provided training in animal health and 

mechanics. Over a period of seven years about 100 Yemenis 

have completed one-year training as animal health 

assistants. 
Over four years 80 mechanics have completed a 

one-year course in tractor repair. The Agricultural 

Mechanics Training project also provides short courses of 

one month and two weeks for extension agents and rural 

mechanics. These project training courses will last as long 

as the projects continue, but they will not provide skilled 

or semi-professional training over the long haul.
 

In addition to education training within the YAR, a 

substantial number of Yemenis receive agricultural education 

at the university level in foreign countries. CPO and MOE 

records show that through 1981/82 about 518 students were 
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sent abroad for university level agricultural studies. 

However, IBRD reports that between 1974 and 1981 some 788 

students were sent abroad, 65 for studying veterinary 

science. The World Bank reports that only 30 of the 338 

students who should have returned to Yemen had been employed 

by MAF as of October 1981. This indicates that only 9% of 

the students returned to take up employment in the public 

sector. However, if one uses MOE records which show fewer 

students going abroad during the 1974-77 period than the 

IBRD data, the percentage of students returning to take up 

public sector employment was much greater, about 75%. An 

average of these two return rates is 39%, not too far off 

the 30% return rate cited earlier in this chapter.
 

Education is lacking at all levels within the 

agricultural sector. This is as true at the farm level as 

it is at the senior science level. Illiteracy is widespread
 

throughout -he country, averaging 80% or more. This means 

that many people are unable to use written information, 

whether it explains fertilizer applications, tractor 

maintenance or the proper mixture for infant feeding 

preparations 9. Improvement of human capital at the farm 

level through increased literacy and associated skills at 

all 
age levels is essential for the effective utilization of
 

new technology and investment capital.
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The opportunity for any Yemeni to receive education or 

training, particularly in agriculture, is extremely limited. 

As indicated above, no agriculture is taught at the primary 

or secondary school level, except for two agriculture and 

one veterinary secondary schools. 
At best these schools
 

altogether could not provide technical agricultural 

education for more than 540 to 630 students at any one time. 

Vocational schools and basic skills training centers of the 

MOE teach little that is useful to the agriculturalist. 

Extension agents providing training for farmers are limited 

to specific projects supported by foreign donors. Education 

of extension agents, other than the specialized training 

provided within projects, is limited to that provided by the 

Ibb and Surdud schools. Some 500 to 700 students have gone 

abroad with the intent of studying agriculture at the 

undergraduate or graduate level. Yet it is uncertain how 

many will return over the next decade to take up positions 

within the agricultural sector. Within Yemen there are no 

agricultural education opportunities above the secondary 

level.
 

D. Strategic Considerations
 

Because the education anu training needs are so 

pervasive, choices are difficult to make; yet, because 

resources are limited, choices must be made. In setting 

priorities the multiplier effect of alternative strategies 
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becomes the most important criterion. First priority must 

therefore be accorded to providing education for those who 

will provide education and training services to others in 

the agricultural sector. Second priority would then be for 

those who would provide non-education and training services 

to agricultural producers. As output of professional, 

technical and skilled personnel from the first two 

priorities begins, additional resources will need to be 

devoted to expanding education and training in the skills 

and knowledge essential for the farm family as a producing 

and consuming unit.
 

Within this overall strategy it is then possible to 

identify specific kinds of educational and training needs. 

Education at two levels produces personnel who provide both 

priority one and priority two services. Agricultural
 

education at the B.S. level produces graduates who can not 

only educate and train others but also provide the necessary 

administrative and management skills needed for the 

successful operation of schools or training institutions 

such as an extention service. Graduates are also capable of 

providing services such as veterinary, pest identification 

or soil testing to farm operators. Finally, it is from the 

B.S. pool that students move on to graduate school to become
 

the senior agricultural scientists. Agricultural secondary 

schools produce middle level technicians who can function as 
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extension agents providing training to farm families and as 

technicians in such fields as agricultural mechanization and 

animal husbandry. Thus, within the framework of this
 

strategy, first priority in agricultural education and 

training would be given to B.S. and graduate levels of 

education. This will produce graduates who can provide 

services and also provide necessary administrative and 

scientific leadership. Second priority would be for middle­

level, technical, secondary education. 

Many services needed by farmers are provided by skilled 

and semi-skilled workers such as mechanics and blacksmiths. 

As capital investment continues to increase in such things 

as tractors, trucks, diesel pumps and generator, the demand 

for these kinds of services rises dramatically. In order to 

increase possibilities for maximum utilization of capital 

investment by farmers and to minimize capital wastage, third 

priority would be given to training skilled and semi-skilled 

workers in selected tields.
 

As investments in the first two priority areas begin to
 

produce results, the YARG will want to move quickly to 

assure that educational and training services provided to 

farmers are rapidly expanded. This includes literacy and 

- skills training related to agriculture, as well as extension 

training in improved cultivation practices and new 

technologies. This will necessarily proceed more slowly 
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than anyone will desire, because of scarce financial and 

personnel resources. However, there are possibilities for
 

speeding up farmer education and training through the use of 

mass media. This approach seems particularly appropriate in
 

Yemen where radios, TV and video cassettes are found even in 

the most remote villages. Much can be done to generate and 

broaicast agricultural information through imaginative 

programming. 
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NOTES 

1 IBRD, Yemen Arab Republic - Agricultural Sector
 
Analysis. November, 1981.
 

2 D.A. Siddiqui and S. Ghawi, Human Resources Needs 
Assessment Survey in the Yemen Arab Republic for the 
Second Five-Year Plan Period. CPO, Sanaa: CPO, 1981. 

3 Deficic in this context means positions which are 
filled by inadequately qualified persons, occupied 
by expatriates or remain vacant. 

4 The highest percentage deficits are in those skilled 
at semi-skilled occupations which require the largest 
number of workers. This accurately reflects the
 
absolute shortage of training facilities at all levels.
 

5 IBRD, Manpower Development in the Yemen Arab Republic 
Report No. 3181a, March 27, 1981.
 

6 M.A. Taha and A. Banaga, Faculty of Agriculture. 
University of ConsultantSanaa. Report, FAO, 
1982, p. 3 . 

7 M.A. Taha and A.M. Banaga, Op. cit. 

8 CID/FAPU, Findings and Recommendations as a 

Result of the Study and Observation Tour by the 
Faculty of Agriculture Planning Unit (FAPU), Oct. 
1981.
 

9 It should be noted that many illiterate farmers 
have access to someone in the village who can 
read.
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Group and 
Occupational 
Classificationsb Occupation 

TABLE V-IADDITIONAL MANPCWE SUPPLY AND DEAND FOR AGRIWULTURALLY-RELATED 
OCCUPATIONS IN THE PUBLIC AND PRIVATE SEX-IORS 

1982-1986 
Additional Expatriates Total Addi- Additional Surplus Deficit c 

Demand, in 1981 tional Demand Supply (+) (-)82-86 82-86 82-86 

Surplus or 
Deficit as 
% of Demand 

Sources of Addi-
tional Supplyd 

Local Foreign 

Local as 
% of total 

A-i Professional-scientific 

Total public Sector 

0-22 Civil Engineers 

0-53 Agronomists, Horticul­turalists, etc. 

0-65 Veterinaries 

Total Private Sector 

Total group A-I 

1857 

201 

487 

18 

815 

2672 

427 

45 

31 

4 

295 

722 

2283 

246 

518 

22 

iiii 

3394 

1708 

246 

518 

22 

1187 

2895 

-

-10 

--

--

76 

-

575 

-

499 

-25% 

+ 7% 

-14% 

204 

16 

48 

252 

1595 

236 

502 

22 

1048 

2643 

11% 

4% 

3% 

-

4% 

9% 



TABLE V-i continued/2 

Group and 
Occupational b 
Classifications Occupati(1 

ADDITIONAL MANP(CWE SUPPLY AND DEM1AND FOR AGRICULTURALLY-RELATED 
OCCUPATIONS IN THE PUBLIC AND PRIVATE SECTORS 

1982-1986 
Additional Expatriates Total Addi- Additional Surplus Deficit c 

Demand, in 1981 tional Demand Supply (+) (-)82-86 82-86 82-86 

Surplus or 
Deficit as 
% of Demand 

Sources of Addi-
tional Supplyd 

Local Foreign 

Local as 
% of total 

A-2 Professional-arts 

Total public sector 

0-90 Econnists 

1-10 Accountants 

Total Private Sector 

7850 

249 

1318 

532 

842 

22 

150 

592 

8692 

271 

1468 

1124 

2002 

229 

576 

1226 

-

-

-

102 

2290 

42 

892 

-

-26% 

-15% 

-61% 

+ 9% 

1486 

176 

280/ 
1201 

516 

53 

296 

25 

74% 

77% 

49% 

98% 

B-i 

Total group A-2 

2_prcfessional-scientific 

8382 1434 9816 3228 - 6588 -67% 2687 541 84% 

Total public sector 

0-54 Laboratory technicians 

0-66 Veterinary assistants 

Total private sector 

Total group B-i 

2567 

260 

7 

1423 

4030 

1255 

9 

-

358 

lbi3 

3822 

269 

7 

1821 

5643 

1219 

--

-

721 

1940 

-

-

-

-

2603 

269 

7 

1100 

3703 

-68% 

-100% 

100% 

- 60% 

- 66% 

1219 

-

-

721 

1940 

-

-

-

-

100% 

100% 

100% 

B-2 Subprofessional-arts 

Total public sector 

Total private sector 

Total group B-2 

2501 

2786 

5287 

1403 

72 

1475 

3904 

2858 

6762 

2302 

122 

2424 

-

-

-

1602 

2736 

4338 

- 41% 

- 96% 

- 64% 

2302 

122 

2424 

-

-

-

100% 

100% 

100% 



TABLE V-I Cntinued/3 

ADDITIONAL MANPOWER SUPPLY AND DEMAND FOR AGRICULURALLY-RELATED 

OCCUPATIONS IN THE PUBLIC AND PRIVATE SECTORS 
1982-1986 

Groupa and 
Occupational b 
Classifications Occupation 

Additional 
Demand, 
82-86 

Expati Lates 
in 1981 

Total Addi-
tional Derand 

82-86 

Additional 
Supply 
82-86 

Surplus 
(+) 

Deficit c 

(-) 
Surplus or 
Dficit as 
% of Demand 

Sources of Addi-
tional Supplyd 

Local Foreiqn 

Local as 
% of total 

C-i Skilled office workers 
Total public sector 30186 8644 38830 8102 - 30728 - 79% 8102 100% 

3-31 Bookeepers and 
cashiers 3490 65 3555 869 - 2686 - 76% 869 - 100% 

3-91 Stock clerks 525 28 553 36 - 517 - 93% 36 - 100% 

Total private sector 66298 358 66656 - - 66656 -100% - - -

Total group C-1 96484 9002 105486 8102 - 97384 - 92% 8102 - 100% 

C-2 Skilld menual workers 

Total public sector 4245 104 4349 2162 - 2187 - 505 2162 - 100% 

6-11 Agric.technicians 664 - 664 240 - 424 - 64% 240 - 100% 

6-12 Livestock technicians 120 - 120 100 - 20 - 17% 100 - 100% 

Total private sector 18260 2425 20685 2471 - 18214 - 88% 2471 - 100% 

Total group C-2 22505 2529 25034 4633 - 20401 - 81% 4633 - 100% 



Group a and 

Occupational bClassifications Occupation 

TABLE V-i
ADDITIONAL MANPCWER SUPPL' AND DaAND FOR AGRICULTURLLY-RELATEDOCXUPATIONS INTHE PUBLIC AND PRIVATE SECTORS 

1982-1986 
Additional Expatriates Total Addi- Additional Surplus Deficitc 

Demand, in 1981 tional Demand Supply (+) (-)82-86 82-86 82-86 

Surplus or 

Deficit as% of Demand 

Sources of Addi-

tional SupplydLocal Foreign 

continued/4 

Local as 

% of total 

D Semi-skilled workers 
Total public sector 

Total private sector 

Total group D 

2706 

62435 

65141 

63 

2425 

2488 

2769 

64860 

67629 

2706 

2006 

4712 

-

-

-

63 

62854 

62917 

- 2% 

- 97% 

- 93% 

2706 

2006 

4712 

-

-

-

100% 

100% 

100% 

E Unskilled workers 
Total public sector 

Total private sector 

Total group E 

Grand Total 

8154 

150988 

159142 

363643 

48 

2425 

2473 

21736 

8202 

153413 

161615 

385379 

8154 

251371 

259525 

287459 

-

97958 

97910 

97910 

48 

-

-

195830 

- 1% 

+ 64% 

+ 61% 

- 25% 

8154 

251371 

259525 

284275 

-

-

-

3184 

100% 

1.00% 

100% 

99% 
Key for Occupational Groups 

Al Professional occupations presumably requiring a scienc. based university degree.A2 Professional occupations presumably requiring an arts-based uidJversity degree.Bl Subprofessional occupations presumably requiring 1-3 years post--secondary science-Lased education.B2 Subprofessional occupations presumably requiring 1-3 years post-secorary arts--ased education.C1 Skilled office occupations presumably requiring 9-12 years Qf general educaton plus job training.C2 Skilledmanual occupations presumably requiring 5-10 years of general educaton plus vocational training.D Semi-skilled occupations presumably requiring functional literacy plus job training.E Unskilled occupations presumably requiring no special education. 
a For group classification see key.
b According to ISCO classification.SPosts which will be filled by expatriates ,r by inadequately-trained persons or remain vacant. 

Yemanis returning from trairing abroad. 

Source: CPO 



TABLE V-2
MANPOWER DEMAND FOR AGRICULTJRAL OCUPATIONS IN THE PUBLIC AND MIXE) SEC/TORS, BY INSTITUTION 

GROUP Al AD ADOITIONAL '[MTAL
OCCUPATIONAL SIOCK IN ATTRITION DEMAND DEMAND SlOCK IN
CLASS[F'CArION B1 OCUPATION 1981 82 - 86 82 - 86 82 - 86 1986 

A-i Professional - Scientific 

0-22 Civil (Irrigation)
 
Engineers 118 
 3 198 201 316
 

MAF 
 5 2 50 52 55 
CYDA 2 ­ 9 9 11 
Coop. Bank 1 ­ 1 1 2 
Others 
 i0 1 138 139 248
 

0-53 Agronomists 240 11 476 487 716 

MAF 110 10 286 296 396
 
ARBA 13 - 44 44 
 57
 
CY 4 - 7 7 11 
Coop. Bank 3 
 -
 - - 3
 
Others 110 1 139 140 249 

0-65 Veterinaries 
 5 - 18 18 23
 

MAF 4 - 17 17 21 
Others 1 - 1 1 2 

4-2 Professional - Arts 

0-90 Economists 
 80 2 247 249 327 

MAF 1 ­ 26 26 27
 
ARDIA - 5 5 5 
CYDA 
 - - 6 6 6
 
Coop. Bank 
 - 1 1 1 
Others 79 2 209 211 288
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MA1PWERI DE ND FOR AGRICUL URAL TABLE V-2OCCUPATIONS IN THE PUBLIC AND MIXED SWMTORS, BY INSrITUTION 

GROUP Al AND 
OCCUPATIONAL 
CLASSIFICATnON BI 0CUPATION 

STOCK IN 
1981 

A'ITRITION 
82 - 86 

ADITIONAL 
DEMAND 
82 - 86 

'TrAL 
DEMAND 
82 ­ 86 

STOCK IN 
1986 

1-10 Accountants 1054 23 1295 1318 2349 

B-i 

0-54 

MAF
ARDA 
General Seed Authority 

CDA 
ACB 
Coop. Bank 
Others 

Subprofessional - Scientific 

Laboratory Assistants 

7 
1 
8 

3 
44 
36 

955 

110 

-
-
-

-
-
-

23 

-

17 
3 

10 

3 
42 
17 

1203 

260 

17 
3 

10 

3 
42 
17 

1226 

260 

24 
4 
18 

6 
86 
53 

2153 

370 

0-66 

B-2 

3-31 

MAF 
ARDA 
Others 

Veterinary Assistants 

MAF 

Subprofessional - Arts 

Bookkeepers & Cashiers 

-
110 

19 

19 

2286 

-
-
-

2 

2 

90 

9 
20 

231 

5 

5 

3400 

9 
20 

231 

7 

7 

3490 

9 
29 

341 

24 

24 

5686 

MAF
ARflA 
General Seed Authority 

CYDA
ACB 
Coop. Bank 
Others 

10 
3 

13 

4 
14 
18 

2224 

2 
-
-

-
-
-

88 

80 
2 

10 

6 
40 

3262 

82 
2 
10 
-
6 

40 
3350 

90 
5 
23 
4 

20 
58 

5486 
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continued/3 

TABLE V-2
MANPOWER DE14AND FOR AGRICULTURAL CCUPATIONS IN THE PULIC AND MIXED SECIORS, BY INSTITUTION 

GROUP Al ANDOCCUPATIONAL ADDITIOtAL TOTALSIY2K IN ATrRITION DEMAND DEMAND STlOK INCLASSIFICATION B1 
 OCUPATION 
 1981 82 - 86 
 82 - 86 82 ­ 86 1986
 

3-91 Stock Clerks 655 144 381 525 1036 

MAF 
 6 2 95 97
General Seed Authority 5 -
101 

4 4 9
CY 2 - - 2ACB 
 3 
 - 2 2 
 5
Others 
 639 142 280 422 
 919
 

C-2 Skilled Manual Workers
 

6-11 Agr. Technicians 84 20 644 664 728 

MAF 84 20 
 644 664 728
 
6-12 Livestock Technicians ­ - 120 120 120 

MhF ­ - 120 120 120
 
8-43/ Mechan-cs 
 510 
 7 496 503 
 1006

8-49 .. 

MAF 8 3 30 33 38CYCA 
 4 ­ 4 4 8
General Seed Authority 9 ­ 7 
 7 16
Others 
 489 4 
 455 459 944
 

Source: CPO 



VI. HORTICULTURE
 

A. Overview
 

1. Fruits
 

a. Demand and Production
 

There is an increasingly strong demand for fruit in the 

YAR. A 
major portion of the fruit consumed is imported, but
 

with the exception of grapes, virtually none is exported. 

Apples from France and the US, bananas from '-he Philippines 

and Central America, oranges from Morocco and Brazil and 

almonds from Syria are examples of imported fruits found 

throughout the YAR, even in remote villages.
 

The value of major imports of fresh fruits in 1979/80 

was $34 million for apples, $23.5 million for bananas and 

$14.5 million for oranges. This amounted to increases over 

the previous year of 81% for apples, 36% for bananas and 40%
 

for oranges.
 

Actual volume of fruit production in the YAR, with the 

exception of grapes, is extremely small. Grape production 

was 64,300 MT in 1981 and that of all other fruits only 

80,700 MT. Moreover, even though land devoted toarea 

fruits, other than grapes, increased over 200% in the 10 

year period from 1970-81, the amount of land involved is 

small and new land planted in the last several years has 

declined to an annual growth of less than 1000 ha. 
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On the other hand, there was a definite and significant 

rise in demand for fruit during the decade of the 1970's 

that has been attributed to: (1) the rate of population 

growth; (2) the growth in disposable income; and (3) the 

relatively high-income elasticity of demand. Prices for all 

fruits are high, but even higher are paid forprices locally 

produced fruits; price differentials are not related to 

quality as conventionally measured.
 

In brief, the demand and prices for fruits are strong. 

Production, with the exception of grapes, is far below the 

demand.
 

b. Production Practices
 

The plant material used is, with a few exceptions, very 

poor from a genetic and/or disease standpoint. Government 

nurseries, from which most material is disseminated, are 

themselves repositories of damaging nematodes, virus and 

other diseases, insects, mites and a conglomeration of 

random genetic material. Some trees are imported from 

foreign nurseries without the safeguards needed. A recent 

shipment of citrus from Egypt was found to be infested with 

the citrus nematode (Tylenchulus semipenetrans), but these 

trees were not destroyed despite recommendations that this 

be done.
 

The most rudimentary professional horticultural 

practice worldwide now is to produce fruit tree and vine 
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varieties true-to-type by budding and grafting onto 

rootstocks and using cuttings, layers, off-shoots, 

specialized underground stems and other vegetative means. 

However, in the YAR nurseries, deciduous fruits and nuts, 

with the exception of grapes, figs and pomegranate, are 

propagated with seed taken from inferior seedling trees, 

which produce fruit with generally inferior size, quality 

and yield.
 

A litany of malpractices in the propagation of citrus, 

mangos and other fruits can be documeted, but it suffices to 

say growers are charged atrociously high prices for inferior 

nursery stock. This inferior stock is often placed in mixed 

garden-type plantings that are crowded and virtually uncared 

for. Others are spaced in a reasonable orchard form and 

given some attention. However, overall management and 

cultural practices are clearly inadequate. 

Despite the inferior planting material and lack of 

proper cultural practices, the production of fruit is highly 

profitable, primarily because of high prices paid for fruit 

and the preference for locally produced products.
 

It would be difficuli to determine with any accuracy 

how mucn increased production could be obtained from 

existing plantings given proper care. In the case of most 

deciduous tree fruits and nuts the genetic material is so 

limiting that a large investment in improved cultural
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practices appears inappropriate. A modest investment in
 

fertilizing, pruning and pest control might increase net 

returns, while better water management is badly needed to 

reduce production costs, Grapes, the most profitable and
 

highly productive of all the fruit crops, for example, could 

be produced more economically, as there is evidence of 

excessive irrigation and inadequate, but expensive pest 

control. At least some planting of certain crops such as 

limes, oranges, mangos, bananas and papayas could benefit 

economically from better care. A considerable investment is 

justified, because genetic material of these crops is better 

than that of deciduous tree crops.
 

2. Vegetables
 

a. Demand and Production 

A relatively narrow range of vegetables has been grown 

in the YAR over the years, but this was concentrated in the 

Tihama and urban areas. These vegetables include hot
 

peppers, tomatoes, potatoes, garlic, onion, white radishes 

and chive. A wide variety of vegetables had not'been part of 

the diet, thus, there has not been the same strong demand 

for vegetables as for fruits. There is little importation 

of fresh vegetables, but appreciable quantities of canned 

tomato paste and beans are brought in.
 

Demand for a wider variety of vegetables has expanded 

recently with increasing income and changing tastes brought 
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about by migration. 
 Farmers, with the assistance of several
 

donors, have responded by increasing the quantity, quality 

and variety of vegetables produced.
 

Potato production has increased from 55,000 MT in 1971 

to 138,000 in 1981,
MT while production of all other
 

vecetables has gone from 100,000 MT in 1971 
to 290,000 MT in
 

1982, almost a threefold increase.
 

The YAR is largely self-sufficient in 
fresh vegetables
 

and has started exporting a small amount of 
okra and
 

tomatoes to Saudi Arabia. A tomato paste factory is under
 

construction in Hodeidah, although its economic validity is 

questionable.
 

b. Production Practices
 

Most vegetable production is 
limited to small irrigated
 

terraced plots in the Central Highlands, and Southern 

Lowlands. 
They are cared for almost as large gardens. 

Pest control and general care are reasonably good. This is 

due in considerable part to the work of the Federal Republic
 

of Germany Plant Protection Program which has distributed 

seeds and seedlings of improved and 
new vegetable varieties, 

as well as trained extension workers in pest control and 

other cultural practices. The Netherlands Technical 

Assistance program has been equally effective in improving 

potato production.
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3. Stimulant Crops 

a. Qat
 

Qat (Catha edulis), which is native to Ethiopia, is a 

woody shrub or small tree grown extensively in the Y.R at 

800 meters elevation and above. Immature qat leaves are 

chewed daily by the great majority of the adult male 

population and by many adult females. There is an 

apparently insatiable demand for qaL that has resulted in 

extensive new plantings and extremely high prices.
 

Qat is easily propagated from suckers and stem 

cuttings. It can be grown without irrigation, but responds 

well to it. There are no major pests and even fertilization 

is uncommon. Some growers feel qat is overplanted, but 

profits are easily three to four times that of any other 

cash crop. There seems to be little possibility that gat 

will cease to be highly profitable in the near future, 

although supply may outstrip demand in a few years, since 

the first crop can be obtained only three years after 

planting. 

b. Coffee
 

Yemen grows an Arabica coffee that is still exported, 

but has no special qualities that would command a higher 

price than the Arabica grown elsewhere. Production costs 

are high, however, local demand for bean and husk is strong 

and rising, leading to prices that are above world levels, 
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and reasonable returns from existing trees. Coffee also 

demands irrigation and suffers from a number of pests. 

Minor element deficiencies, especially iron, are common, due 

to the high pH of the soils in the YAR.
 

The outlook for coffee looks- somewhat bleak, due to 

qat, which is easier to produce, gives an earlier return 

on investment and is more profitable on the same land.
 

B. Future Needs and Potential
 

1. Fruit Crops
 

Despite the poor state of existing nurseries and a 

large portion of the plantings, the basis of a productive, 

prosperous fruit 
industry exists. The technology for 

developing nurseries with appropriate sanitary and 

production techniques becan directly transferred 

internationally. The necessary genetic material, with some
 

exceptions, is readily available for purchase. Assuming no 

undue administrative or financial constraints and the proper 

personnel, excellent nurseries and nursery plants could be 

developed within three to four years.
 

Establishing and maintaining good commercial and farm 

orchards is another matter. The YAR both blessedis and 

cursed with a wide variety of climates ranging from purely 

tropical through subtropical and temperate zone types. The 

various microclimates have not been identified. In the case 

of many deciduous fruit and nut varieties, it will be 
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necessary to match deciduous fruit varieties having specific 

dormant season temperature requirements with an appropriate 

microclimate. However, the genetic material of certain 

fruit species, such as apples and peaches, appropriate for 

Yemeni conditions, is readily available for introduction.
 

The tree growth, fruit quality and yield of citrus 

fruits are also related to climate, but areas exist in the 

YAR in which high yields of excellent quality citrus can be 

produced. Some of these climatic zones are known; others 

will need to be identified.
 

Tropical fruits are less of a problem. Much of the 

genetic material in the YAR is inferior, but good genetic 

material can be imported into large, readily identifiable 

land areas in which tropical fruits such as mango, guava, 

papaya and banana can be produced. FAO is addressinq this 

matter and, to a lesser extent, so is CID. There are also 

other tropical fruits, such as avocados and lychees, that 

are not yet established in the YAR, but should do very well 

in certain locations. Certain crops demanding low pH soils, 

such as pineapple and blueberry, can not be eccnomically 

grown, even though there are suitable climates for them.
 

2. Vegetable Crops
 

The potential for production of high quality vegetables 

is tremendous, assuming availability of sufficient water. 

Virtually every vegetable existing can be produced somewhere 
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in the YAR. Excellent farm gardens can be developed
 

throughout the YAR, greatly adding to the nutrition and 

variety of diet of the rural populace, -.s well as to farm 

incomes.
 

The Tihama has vast areas that could produce huge
 

quantities of watermelons, as well as many other kinds of 

melons, tomatoes, eggplants, okra and storage onions. The 

area lends itself to mechanization, which could overcome to 

some extent the high cost of labor, thereby opening the 

prospect of producing large crops for export to the fresh 

markets in Jeddah and Riyadh by the new coast road.
 

Many of the same crops could be grown in season in the 

cooler climates of the Southern and Central Highland
 

regions. The season such as cabbage,cool crops, brussel 

sprouts, cauliflower, lettuce and various other leafy 

vegetables, could be grown in large quantities in these 

regions, as could potatoes. 

There is, of course, the continuing need for research, 

extension, education, and regulatory work. However, there 

is as much effort in these fields as can be absorbed in the 

YAR 	at this time.
 

3. 	 Stimulant Crops 

There is no question but that qat will remain the 

most profitable crop for some 
time. The potential for 

coffee is less optimistic. Local demand is growing rapidly, 
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and foreign markets are no longer as attractive, as world 

prices fall. However, returns on qat are so attractive 

that growers will continue to plant qat. in place of 

coffee, barring a dramatic reversal in comparative produc­

tion costs and prices for coffee and qat respectively, 

which is unlikely. 

C. Donor Organizations
 

There are numerous donor organizations which impact on 

horticultural crops in some manner, but a 
few are of
 

particular importance.
 

1. The World Bank and associated donors have contracted 

with FAO to assist the MAP in developing a series of 

research centers that will include extensive applied 

research programs on horticultural crops. This is an 

extension of an existing, limited program which has 

functioned well. FAO is also executing a separate coffee 

product ion project designed to enhance the profitability of 

coffee through improved production practices and a project 

to reduce the spoilage of fresh produce through proper 

handling practices.
 

2. The Federal Republic of Germany Plant Protection 

Project for Field Crops, which includes vegetables, fruit 

crops and coffee, provides support to the Plant Protection 

Department of the MAF in its pest control work. It. trains 

Yemeni staff and farmers in pest control practices, 

-125­



maintains plant protection machinery in a workshop, screens 

pesticides, conducts 
research and advises 
the MAF on
 

registration of pesticides and plant 1uarantine. It raises 

vegetable seedlings that are distributed to farmers and has 

sold thousands of knapsack sprayers and pesticides to 

farmers at nominal cost. also fiveIt has high-volume 

sprayers, and thousands of knapsack sprayers which are 

loaned to small farmers. In cooperation with the MAF, it 

publishes a plant protection bulletin and series othera of 

extension bulletins.
 

3. The Netherlands 
Technical Assistance Program Seed
 

Production Center is involved in all aspects of improvement 

of certified potato seed. This includes working with local
 

farmers producing potato seed, demonstrating improved 

cultural practices, training technicians, supervising 

quality control and construction of cold storage facilities.
 

The project has been very successful.
 

D. Serious Program Deficiencies
 

1. Direct Transfer of Technology
 

a. The major constraint to fruit production is the lack of 

fruit trees of the best genetic material, free of virus 

diseases, damaging nematodes and other pests, on proper 

rootstocks when applicable, and at a reasonable price.
 

b. There is a crucial need for development of quarantine 

measures and their enforcement to prevent the entrance of 
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pests affecting fruit crops. Without such enforced 

quarantine regulations, much of the value of good nursery 

trees will be negated and the nurseries themselves 

endangered.
 

c. Another problem is the use of proper cultural 

practices, such as spacing, pruning and fertilizing. 

2. 	 Research
 

There is a lack of knowledge of the microclimates of 

the Central Highlands arid the Southern Highlands and the 

influence of the geography associated with these 

microclimates. This knowledge is needed if fruit varieties 

with definite climatic requirements are to be matched with 

the appropriate microclimate.
 

3. 	 Extension Service
 

There is a lack of an effective, well-organized 

extension service and of adequately educated persons to 

absorb the technological training needed.
 

4. 	 Education
 

The lack of a college of agriculture at the University 

of Sanaa, the only university in the YAR, is a deficiency 

that prevents the YAR from absorbing the information and 

assistance in horticulture being extended by donor agencies. 

E. 	 Strategic Considerations
 

1. 	 Research 

Vegetable production, including potatoes, has increased 
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considerable in quantity, quality and variety over the past 

decade. Research and direct technology transfers related to 

these crops are now being adequately covered by donor assis­

tance. The most important requirement is institutionalizing
 

this capability within the MAF. While there are no 
signifi­

cant research deficiencies on the production side, ad'di­

tional work on market development is required.
 

2. Nurseries
 

The demand for fruit crops is strong and large quanti­

ties of fruits that could be economically grown in Yemen are 

imported. The major factor limiting fruit production is the
 

use of plant material that is genetically inferior and con­

taminated with disease and pests. Inferior material is also 

being imported and supplied by government nurseries. The 

development of model nurseries of deciduous and tropical 

fruit trees produced from mother plantings of the best 

genetic material, both imported and domestic and free of bud­

wood transmitted diseases through use of efficient nurseries 

techniques, is the single most important requirement in the 

field of horticulture.
 

The model nurseries should produce large quantities of 

the highest quality trees for sale by the MAF at reasonable 

prices, supply government nurseries with mother trees and 

other propagating material and train government nurserymen 

and nursery inspectors. The nursery program would include 
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testing scion varieties and rootstock of imported materials, 

as well as selecting superior strains of local material. 

Such a program will be successful only if directed by highly 

qualified staff supported by adequate financing.
 

3. 	 Plant Protection
 

The Federal Republic of Germany Plant Protection
 

Project is developing quarantine laws and regulations with 

the YAR Plant Protection Agency. The quite comprehensive 

FAO program for developing a series of research centers and 

a national research program contains extensive research 

projects that include a wide range of research on fruit and 

other horticultural crops. Extension is just now being 

organized on a national scale, but donor organizations are 

training or assisting in training of extension agents in 

subject matter fields; however, no field of work is ever 

covered completely. Thus, any additional research, 

extension or plant protection work, including quarantine in 

horticulture, should take into account work already underway 

and coordinate with it.
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VII. DRYLAND AGRICULTURE AND IRRIGATED FIELD CROPS
 

A. 	 Overview of Dryland Agriculture and Irrigated Field 

Crop Production in the YAR 

About 90% of the land area of the YAR produces either 

cultivated crops or native range forages; the remaining 10% 

is in rock outcropping or other land not usable 
for
 

agriculture. 
Of total land area, about 15% is potentially 

tillable, and estimatedan 	 two-thirds of this is cultivated 

for crops any time. Of thisat one 	 cropland, 85% or more is 

rainfed, the balance utilizing some degree of supplemental 

irrigation. The grains (sorghum, millet, wheat, barley, and 

maize) have traditionally occupied about 90% of all 

cultivated land. Sorghum, and to a much lesser extent, 

millet are the predominant grain crops representing about 

80% of total grain production. A substantial part of the 

sorghum and millet is interplanted with pulses, primarily 

cowpeas and beans.mung Their use has been divided between 

grain, for human consumption, and leaves, stalks and roots 

used for livestock feed and fuel. During the past few years 

there has been some shift away from grain to crops of higher 

value, particularly qat, vegetables and fruit crops.
 

Most of the dryland cropping is on mountain terraces, 

plateaus and in valleys or in the Tihama coastal plain. 

Because of the low level and lack of dependability of 
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rainfall in the Tihama, much of this area is planted with 

millet. 

1. The Role of Range and Forage in Mixed Crop and 

Livestock Production 

Although in eastern Yemen there have been Bedouin 

herders who graze the rangelands with their herds, most 

agriculture has been of a settled nature. The farmers in 

the villages have used the grain crops as their staple 

source of food. Animals are kept for meat, milk, hides, 

wool, dung, draft power and transport. Although there are 

rapid changes taking place, this traditional system still 

remains more or less intact at the present time. When the 

rains arrive and the land produces new growth, the small 

stock are herded onto the range, mostly by the children and 

old men. The range, which is the predominant land use in 

the YAR, provides feed for the animals while the crops are 

growing. At -he end of the rains when the range has stopped
 

producing new growth and existing feed has been consumed, 

the animals are brought back and fed or, the leaves stripped 

from the stalks of the ripening sorghum or maize. After the
 

gra.n is harvested, the upper stalks with the remaining 

leaves are saved to provide feed for the animals until the 

rains arrive and start the sequence over again.
 

a. Condition and trend of native ranges
 

The system of range use describe- has been taking place
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for centuries without consideration for the management 

practices required to maintain the range in good condition. 

As a result, essentially all ranges in Yemen are in poor 

condition with minimal ground cover. Over the centuries 

this has resulted in severe soil erosion that has left most 

rangeland with nearly all the soil mantle eroded away to 

predominantly rock subsoils. Fortunately, man-made terraces 

utilized the water run off to capture and retain much of the 

soil eroded away through poor management of the ranges in 

mountain areas. Unfortunately, the poor condition of the 

ranges eliminates their effectiveness as a watershed­

regulating device to retard runoff, allow water to soak into 

the soil to feed springs and recharge groundwater. The 

resulting rapid runoff causes destruction of terraces, loss 

of soil, siltation of waterways and serious flooding on a 

more fiequent basis. This deterioration has been further 

enhanced by the elimination of the forests that coveredonce 

the higher slopes in the higher rainfall areas. The limited 

amount, quality and low fertility of the soils left on much 

of the rangeland makes restoration of adequatu range
 

condition and afforestation extremely difficult.
 

(1) The Tihama
 

The natural forage cover of this coastal plain is 

particularly vulnerable because of the low rainfall,
 

frequent droughts and low water holding capacity of many of 
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the soils 
 Lack of proper grazing practices has resulted in
 

large areas of shifting dunes devoid of any vegetation. 

These dunes cause serious sand and dust storms that damage 

crops and drift over roads, dwellings and other structures. 

The end result is increasing areas of desertification that 

can only be stopped through major programs of dune 

stabilization, by planting of windbreaks and seeding new 

groundcover. Unless grazing practices are changed, such 

efforts, however, may be futile.
 

(2) The Southern Highlands
 

This is the highest rainfall region in Yemen and the 

ranges have the highest yield potential and ability to 

support forest cover. 
Because of the higher rainfall, the
 

range is of maximum importance as watershed. Currently the
 

ranges are in poor condition and there are no remnants of 

previous forests. There is indication though, of recent 

reduction in grazing pressure from the considerable seed 

formation of grasses and other species that would not be 

expected with consistent overgrazing. This would indicate a 

significant recent reduction in animal u:-- of grazingmost 

lands, caused by sizeable reductions in animal numbers or 

much greater confinement of 
animals to the immediate
 

vicinity of villages.
 

Because of the higher potential of the highlands for 

both forestry and significant range production, this area 
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would be the natural priority area for initial improvement 

efforts.
 

(3) The Central Highlands
 

The vegetation remaining in this area is sparse, but 

adequate for recovery under proper range management 

practices. 
 With the much lower rainfall and cooler winter,
 

total production potential is limited. The watershed value 

of ranges in this region is very high and range improvement 

is of major importance to the potential for sustaining 

agriculture. The evidence of
same 
 significant recent
 

decreases in 
grazing pressure noted for the Southern
 

Highlands was also quite evident in 
the Central Highlands.
 

2. The Use of Food Crop Residues For Livestock Feed 

There is a high demand throughout Yemen for livestock 

feed and a ready market for any su-plus crop residues that 

can be fed to livestock. In general, the straw, leaves and 

stalks of grain crops, pulses the ofand residues other 

crops generate higher returns per ha. than the grain or 

seed.
 

a. Sorghum, Millet and Maize
 

The farmers tend to select varieties of these crops as 

much on fodder yield as they do for grain. If drought 

causes failure of grain to mature, the crop can still be 

harvested for feed. 
 Where conditions are favorable for 

good grain yield, the leaves of the growing maize and 
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sorghum plants are stripped up to the few top leaves when 

the grain reaches the soft dough stage. The leaves are 

either dried for future feed or green.fed This practice 

might reduce both the yield and quality of grain, but income 

may be increased because the leaves have a very high value 

as animal feed when alternative feeds are scarce and animal 

producers command a high price.
 

After the grain is harvested, the entire upper portion 

of the stalk is cut to provide feed until the ranges again 

start growing. The lower portion of stalk and roots are 

eventually pulled and dried for use 
as fuel.
 

b. Wheat and barley
 

These grain crops are cut or band pulled about the time 

the stems are 
losing most of their green color. The sheaves 

of grain are dried and then threshed. The remaining straw 

is used for animal feed and has a high cash value, so 

varieties with high straw yif:lds are preferred. The return 

per ha. on straw is usually gre-ater than on grain. 

c. Pulses
 

Much of the sorghum, millet and maize is intercropped 

with cowpeas or mung beans. In addition, lentils, 

fenugreek, dry beans, and peas are raised either alone or 

intercropped. If 
they set a good seed crop, they are
 

threshed and the residue fed as fodder; but, when seed set 

is poor, 
the whole planc is used for animal feed.
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d. Other crop residues
 

Any crop residue readily consumed by livestock is 

utilized for this purpose. This would include cull 

potatoes, the tops of many of the vegetable crops and the 

residues of oil seed and industrial crops such as sugar 

cane, sesame, etc.
 

3. Forages Grown for Feed 

The recent high prices for animals and the associated 

high value of animal feed has caused increased planting of 

high yielding forage crops. 

a. Alfalfa
 

In the higher rainfall areas and on farms with some 

irrigation, alfalfa is a very desirable forage crop. It is 

cut in the partial-to-full-bloom stage and sold green in 2 

kg. bundles for YR2, the equivalent of about $220 per ton 

green weight. 
 Since the yield on a green-weight basis can 

reach 15-25 tons per ha., gross returns range from 

YR15-25, 000 per annum. It provides a high quality 

supplement to the basic low-protein livestock feed ration. 

b. Sudan grass, maize and sorghum
 

The high price for quality animal feed has stimulated 

increased production of Sudan grass and silage type maize 

and sorghum varieties. They provide high quality feed which 

is lower in price and quality than alfalfa, but much
 

superior to fodder left after grain harvest. This type of 
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crop 	 can only be grown in higher rainfall areas or where 

supplemental irrigation is available.
 

c. 	 Other forages
 

CARS is conducting promising trials 
 on various forages, 

including legumes and grasses. These new introductions are 

in the test stages and have not yet found their way into 

significant use.
 

4. Food Grain Crops
 

a. Sorghum, millet and maize
 

Sorghum and millet have been the traditional basic food 

grain crops in Yemen and they still make up 80% _f grain 

production. Hectarage withplanted sorghum and millet has 

decreased by about 30%, but higher yields have limited 

output decreased to about 15%. Where sufficient water is 

available, there has been a switch from sorghum and millet 

to qat, fruits, vegetables, and maize. More marginal 

rainfed land has gone out of production in almost all parts 

of the YAR. Maize production increased one-half during the
 

FFYP 	 period, but it is still less than 10% of total grain 

production.
 

(1) 	The Tihama region
 

Nearly all the millet is grown in this region, because 

low rainfall makes sorghum a high-risk crop. Millet is 

often planted with a pulse crop, and no prior tillage, if 

there has been enough rain to give reasonable assurance of 
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adequate soil moisture to produce a crop. It can be planted 

on dunes and in areas with reasonable soil depth. If it 

does not receive have enough moisture to mature grain, it 

will be cut for animal feed. 
 Very little work has been
 

done on variety or cultural improvements until very 

recently. 
Recent research initiated on millet by the TDA 

and CARS has given promising indications for improved yield. 

Varieties introduced from ICRISAT show considerable promise 

for yield improvement.
 

In the Tihama, sorghum and maize are limited to 

irrigated conditions. 
Research on new varieties and
 

cultural practices for both sorghum and maize have been 

promising. These crops highgive returns in grain and 

fodder and are competitive with other crops.
 

(2) 
The Central and Southern Highlands
 

In both of these regions sorghum is by far the 

predominant grain crop. 
The growers prefer tall growing 

varieties with large amounts of leaves and large heads to 

maximize both grain and fodder yields. They have been very 

successful over years inthe selecting varieties that are 

well adapted to each local microclimate, providing high 

yields of grain and fodder of desired quality. The major 

problems affecting sorghum are high incidence of smut 

diseases of the head and various leaf diseases. Attacks by
 

stem borer and other insects frequently cause major damage, 
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and substantial grain is lost to birds in all regions of the 

country. Efforts to develop varieties with improved yield 

potential and greater resistance to pests and diseases had 

been carried out in 1977-81 by Arizona State University. 

Similar work for the Southern Highlands and the Tihama has 

been done by CARS. Significant progress has been made in 

indentifying new varieties higher potentialswith yield and 

greater pest resistance. However, researchers should not
 

pursue increased grain yield at the expense of lower fodder 

production. In fact, farmers might prefer the opposite 

given the high value of fodder and the ubiquity of imported 

grain. 

Both CARS and GTZ 
have shown that seed treatment
 

greatly improves stands and eliminates smut diseases. Use 

of pesticides and fungicides to reduce stem borers, other 

insects and leaf diseases has been shown to be cost
 

effective when properly used.
 

Maize improvement work by CARS has led to the 

identification and release of high yielding varieties and 

improved production practices. The high yield potential of
 

maize in the higher rainfall areas under supplemental 

irrigation is leading 
to rapid increases in production.
 

b. Wheat, barley and triticales
 

Wheat and barley have been grown for centuries in the 

highlands. The barley is used primarily for bread; and 
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therefore, the predominant varieties are of the two-row 

naked grain type. 
 The area planted in barley has declined
 

in recent years due 
to the increased availability of
 

imported flour wheat and an urban preference for wheat 

bread. Farmers will continue with barley in areas where its
 

lower moisture requirements and tolerance of cool weather 

make it preferable to other grains. There has been recent 

research by onCARS variety improvement, indicating that a 
switch to naked grain six-row head types can improve yield.
 

With rising incomes, wheat consumption has increased in 

Yemen. 
This has led to substantial increases in imports and
 

interest in increasing domestic production. As a result, 

CARS has initiated substantial wheat improvement work and 

has identified a number of varieties with substantially 

improved yield potential. Although the total demand for 
wheat probably makes attainment of self-sufficiency 

impossible, improvements in production potential from 

research should lead to some 
increases in output.
 

c. Pulses
 

Most of the pulse crops are intercropped with the 

grains. Cowpeas and mung beans are the primary pulses, 

followed by dry beans, fenugreek, lentils and peas. Mung 
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beans and cowpeas are used for food and livestock feed. 

CARS has initiated testing of pulse varieties developed by 

various international research centers. It has introduced 

chickpeas and pigeon peas from ICRISAT that show 

considerable promise. Because these crops all fix nitrogen,
 

they are soil-improving and make excellent crops for
 

interpianting or as rotation crops with cereals. The work
 

on these crops can benefit from association with the
 

USAID-financed global project on Nitrogen Fixation of 

Thopical Legumes based in Hawaii.
 

5. Industrial Crops
 

None of the industrial crops are grown without 

supplemental irrigation. There are some oil-seed crops that
 

require minimal water and may be grown without irrigation in 

the higher rainfall areas.
 

a. Cotton 

There are large areas of deep fertile soil along the 

various wadis that are being developed for irrigatiun in 

the Tihama and are well suited for cotton production. The 

YAR needs about 30,000 tons of cotton per year to fill 

domestic requirements. A few years ago cotton was Yemen's
 

largest export but low prices, coupled with serious damage 

by termites and other pests, caused 
a drastic drop in
 

production. Research by TDA 
and CARS has solved most 

termite and pest problems. The introduction of improved 
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varieties and production practices along with improved 
prices and credit availability may bring about some increase 

in cotton production. 
 Such an increase is likely to be 

short lived because current price and production cost 

relationships greatly favor other crops over cotton.
 

b. Oil Seed Crops
 

Sesame, the primary oil-seed crop is largely used for 

confectionary rather than for oil extraction. Consumption 

of edible oil in Yemen is increasing rapidly and is totally 

dependent on imports. Physical conditions appear favorable
 

to production of several oil seeds. 
 CARS is currently 

testing sesame, sunflower, safflower, peanut and soybean 

varieties. One variety of peanut from ICRISAT has shown 

unusually high yields in tests in the Tihama where soils are 

ideal for this crop. Excellent results have also been 

obtained in the Tihama with irrigated sunflower. Safflower 

has given acceptable yields under dryland conditions in the 

higher rainfall of the
areas highlands. These crops, 

however, cannot complete in net returns per ha. with fodder, 
fruit and vegetables grown for the local market. Like 

cotton, oil-seed prices are kept low by abundant supplies on 
the international market. In Yemen, net returns to farmers 

are likely to be higher for other crops, and oilseeds of the 

higher value, confectionary type might be more acceptable to
 

farmers.
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c. Sugar Crops
 

Sugar is a major import into Yemen. A small amount of 

sugar cane is grown but sold as confectionary, not for 

processing into sugar. CARS has experimented with rainfed 

sugar beets for the higher rainfall areas with marginal 

success. 
Sugar production in Yemen is not viable, because 

of the scarcity of water and 
sugar's low price on the
 

international market.
 

B. Future Needs and Trends
 

1. Soil Conservation and Sand Dune Stabilization
 

Unless the uncontrolled runoff from denuded ranges in 

the highlands can be overcome, there is increasing risk of 

extensive deterioration of terracethe system and downstream 
flood damage. 
The control of increasing desertification in
 

the Tihama is a prerequisite to sustained development of the 

region.
 

a. 
Terraced Central and Southern Highlands
 

The deforested and denuded condition of the rangelands 

in this region has already been discussed. A large portion 

of the crop production in these regions is based on an 

extensive system of terraces built over the centuries to 

utilize and retain the soil washed off the rangelands and to
 

systematically harvest 
the water as it comes down the 

mountains. Recent developments have greatly reduced labor 

availability and increased the cost of adult male labor 
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which traditionally maintained these terraces, thus putting 

the whole system in jeopardy. There is substantial evidence 

of terraces in good condition being abandoned where the 

soils and rainfall are marginal. Ominously, one sees 

terraces washed out Thisby floods. tends to have a domino 

effect on all terraces below, because the system is based on 

a careful channeling of runoff from terrace to terrace down 

the hills. Each broken link puts greater strain on the 

terrace below. Failure of a terrace system dumps a heavy 

silt load in the runoff that finds its way to downstream 

areas. This chokes stream flow and makes water diversion 

systems inefficient or ineffective through rapid siltation.
 

Overcoming these protlems calls for a comprehensive 

range management and afforestation program. The high value 

of animals, fuelwood and construction poles makes the 

economics appealing time.over At the present time MAF does
 

not have either the staff or capacity to develop the
 

necessary strategy, andpolicies implementation plans. This 

is an area that is very difficult to implement and in which 

progress is slow. At present there is only a little donor
 

assistance activity in developing forest tree nurseries and 

pilot test plantings. The ARDA will have a small range and
 

forestry research component, but this appears inadequate in 

face of the need.
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b. Tihama
 

The problem in the more arid Tihama region is stopping 

the extensive shifting dunes that are the main vehir-le of 

increased desertification and destruction of the 

agricultural potential. This is a problem to acommon 

number of areas in Africa with similar climatic and soil 

conditions. Dune stabilization methods have been worked 

out; the main requirement is their implementation in Yemen, 

plus controlling grazing practices to prevent repetition of 

the problem. Limited donor assistance is being provided. 

The 	 UNEP has expressed willingness to coordinate a donor 

program, once the MAF has been able to develop the 

prerequisites. This implies prior ministerial capability 

which is lacking at present.
 

2. 	Tillage 'Practices 

During the last fifty years there has been increasing 

research in many of the low rainfall areas of the world on 

the 	 best tillage methods to conserve moisture, minimize 

erosion and optimize yields. This has led to major changes 

in tillage/weed control practices, resulting in dramatic 

improvements in dryland agriculture productivity. The 

traditional tillage methods in Yemen are those that the new 

practices have replaced in other 
countries. The only 

current ongoing activity is limited work under the Farm 

Mechanization project at Taiz. Unfortunately, plans for the 
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FAO Phase III ARDA project do include eithernot tillage or 

weed control activities. Issues relating to the advantages
 

and disadvantages of tractor ploughing, particularly on the 

right type of ploughs, are particularly pressing.
 

3. Use of Modern Inputs
 

Improving the agricultural productivity of dryland 

crops requires a package of improved inputs. These include 

high quality seed of improved varieties, proper 
seed
 

treatment, correct seeding rate, adequate soil fertility,
 

pest control 
 by chemical and biological means and careful 

soil and water management to maximize the efficiency of 

rainfall or 
water applied by irrigation.
 

a. Improved varieties
 

Varieties with improved yield potential and pest and 

disease resistance are being developed in many research 

stations located areas similarin with climatic conditions. 

The fairly comprehensive program of research established by 

CARS, which will be expanded by the implementation of ARDA 

starting in January 1983, has been effectively testing the 

new varieties developed throughout world.the This is a 

very appropriate approach. Specific breeding programs are 

justified only where introduced materials have special 

problems which can only be overcome through breeding. Once 

better varieties have been identified, their impact on 

production is dependent on an adequate farmer-level 
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demonstration/testing program, systematic maintenance of 

genetic purity, and a seed production organization 

which ensures both seed purity and quality. An effective 

extension system is needed to demonstrate the new varieties 

to farmers and provide them with the necessary package of 

inputs. 
An FAO Seed Improvement project has established the 

basic seed increase and distribution system with the 

necessary processing and seed testing facilities. The 

extension requirements are being handled on a limited basis 

by extension programs under TDA and SURDU. There is also 

support to plant protection by GTZ, more limited extension 

support from the British Mechanization project and from 

rural development projects assisted by the Peoples Republic 

of China, and The Netherlands. The major limitation is the 

lack of a comprehensive national extension service. 

b. Mechanization 

The increasing shortage and price of agricultural labor 

are forcing mechanization on the larger size farm holdings. 

This is being backstopped by funds available through the 

CADB and by British technical assistance. The real gap is 

in adequate development and introduction of appropriate 

machinery and methods to 
convert to improved dryland
 

conservation, tillage and seeding methods.
 

c. Fertilizer
 

The dryland areas are deficient in both major and minor 

plant nutrients. The requirements are being studied by CARS 
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and various projects are establishing fertilizer demonstra­

tions. Fertilizer is readily available and lack of exten­

sion, not funds appears to be a limiting factor in its use. 

One problem is the extreme diversity of soils and climate 

throughout the country that would require an enormous soil 

testing and advising program to determine the greatest 

efficiency in fertilizer use. 
 These capabilities do not
 

currently exist.
 

d. Pesticides
 

Pesticides are readily available at reasonable prices. 

The limitation is inadequate information on their use at the 

farm level. The GTZ has a major and effective program to 

help develop the Plant Protection Service of MAF for this 

purpose. Until there is a well trained national extension 

service, the safe and effective use of pesticides will be 

handicapped. CARS has a substantial research program to 

develop the best recommendations for pesticide use as part 

of an input package for each of the major crops.
 

e. Water management and irrigation
 

The major limitation on crop production in Yemen is 

lack of adequate water. 
As already indicated, better
 

tillage and weed 
control practices are needed for the 

dryland areas. Water use under irrigation is inefficient, 

excessive and wasteful. Adequate programs to correct these
 

deficiences are not present or planned for the immediate 

future but deserve the highest priority.
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4. Research 

The establishment of ARDA to be operative in January 

1983 will eventually create the network of research 

stations, trained staff and on-farm testing needed to 

backstop the agricultural needs of Yemeni farmers. The
 

technical assistance to be provided by FAO during the first 

five years appears to be both comprehensive and the maximum 

that can be absorbed during this time frame.
 

5. Extension
 

The lack of a comprehensive national extension service 

is a major limitation to rapid adoption of the new 

technology already coming out of CARS. To overcome this 

difficulty, CARS has been training extension personnel 

assigned to two regional development projects in an eleven­

month training program and assisting them in demonstrating 

new technology through a network of extension centers. This 

training will zict be included in the new ARDA that replaces 

CARS. This increases the need to implement The national 

extension service which has been planned by MAF with World 

Bank assistance.
 

6. Education, Training, and Human Resource Development
 

All of the developnment activities discussed under 

dryland agriculture are currently dependent on expatriate 

staff and donor assistance. To staff the research network 

under ARDA will require cadre Ph.D. and M.S.a of level 
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technical staff trained abroad. An even larger number of
 

B.S. and technical high school level technicians will be 

needed as support personnel. Until such time as there is a
 

local B. S. program in agriculture, these B.S. staff will 
need to be trained abroad. The Ibb and Surdud technical 

schools will need to train adequate numbers to provide the 

technicians required. There will be similar and parallel 

needs for the national extension service.
 

Although all the formal needs outlined are urgently 

required, rapid agricultural change will be dependent on 

developing the skills and knowledge of the men, women and 

children who actually do the farming. Because uf the long 

time frame needed to develop a comprehensive extension 

network down to che village level, intensive effort.: should 

be devoted to alternative approaches. The CARS research 

program which already has eight years of development behind 

it, is producing new technology faster than it can be 

extended. With highthe degree of television and radio 

ownership in even remote areas of Yemen, a skilled 

utilization of these mass media could overcome some of the 

lag in developing a traditional extension service. The high 

level of illiteracy in the countryside, particularly among 

women, precludes effective use of print media for many 

extension needs, although such people usually have access to 

someone who is literate.
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C. Strategic Considerations
 

1. Research
 

Considering the limited resources in both finance and 

trained staff, the research program started under CARS and 

being expanded under ARDA appears to be soundly conceived. 

It represents the maximum level effort canof that be 

absorbed, when taken in conjunction with specialized 

research undertaken within donorvarious financed projects. 

The main gap appears to be on tillage and weed control for 

dryland farming. It would also seem that certain USAID and
 

USDA resources could be of help in 
these areas.
 

2. Education and Training
 

There appear to be as many fellowships available for 

advance degree training as could possibly be utilized. 

There is less adequacy of fellowships to increase the pool 

of B.S. holders through training abroad anLil a local 

faculty of agriculture can be developed. There is an acute 

shortage of technically-trained, high-school, level 

graduates, the new facilities at Ibb and Surdad should soon 

start the process of overcoming the worst of this 

deficiency. Ultimately all 
training requirements are
 

dependent on rapid improvement in elementary and secondary 

education throughout the country.
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3. Extension
 

The gaps in extension have already been covered in 

previous sections. In addition tc public sector activities,
 

there is a need for policies that will encourage extension 

assistance by the private sector, as the distribution system 

for inputs and marketing and processing operations develop 

more fully.
 

4. Regulatory Requirements
 

This is an area of serious weakness in governmental 

institutional capacity. 
There must be the capacity to 

implement the plant quarantine law recently passed, to pass 

and implement pending pesticide legislation and to be able 

to formulate and enforce standards for andseed plant
 

material, product 
 grades and quality standards, including 

insect infestations, rodent and other unsanitary contamina­

tion. Development of these activities will require time, 

but planning and required training should be 
initiated now.
 

5. Input Availability and Distribution
 

In general, most of the inputs are readily available 

and, except for tractor 
spare parts and maintenance, 

reasonably priced. This is due both to private sector co­

petition and efforts of the ACB to ensure adequate supplies 

were available to borrowers. 
As the need increases, too
 

much government intervention could prevent the necessary 

level of private sector development to ensure ready supply 

and competitive pricing.
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6. 	 The Rangeland
 

Rebuilding the range grass, bush and woodlands to serve 

livestock feed, fuelwood supply, water and soil conservation 

purposes must necessarily be a long term endeavor. There 

are many difficult technical, social and economic issues 

that must be identified, analyzed resolved.and Initial 

efforts should be focused on building the institutional 

capability within the MAF necessary for developing, in 

cooperation with the farming community, feasible programs 

for rebuilding the range.
 

7. 	 Grain Storage
 

Changes now underway in the Yemeni economy 
 are leading 

to increased commercialization of grain production and 

consumption. As this 	trend continues, the requirements for
 

on-farm grain storage will be modified. Storage 

requirements on farmthe are likely to shift from holding 

grain over a number of years as a hedge against crop failure 

to short term storage of grain which will enable farmers to 

take advantage of fluctuating prices. At the same time
 

increased marketing of domestically produced grains and 

continuing imports of grains will augment the need for 

adequate storage and distribution systems. The government 

should focus its major effort on developing the rules, 
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regulations and services which will assure that the private 

marketing system services the needs of individual consumers 

and the nation.
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VIII. LIVESTOCK AND POULTRY
 

A. Current Situation of Livestock in YAR
 

1. Livestock Role
 

Livestock raising in Yemen is practiced almost entirely 

by traditional farmers. Accordingly, we find that crop pro­

duction and livestock are closely interrelated. This clear
 

link can be seen through the use of the fallow land, utiliza­

tion of crop residue, animal involvement in crop production 

as a major source of draft power and, in some cases where 

green fodder and grains are fed to animals, competition for 

land and water. Besides providing food and draft power, 

livestock also represents a means for accumulating wealth 

and balancing the risk of 
crop failure in bad years.
 

Generally speaking, livestock has a complementary role 

to crop production, using available feed in the vicinity of 

the farm. 
To achieve this fully, farms keep different types
 

of live'
stock with different grazing habits and requirements.
 

Cattle are mainly kept for milk, ghee, meat production 

and draft power. Sheep and goats primarily provide meat. 

Sometimes both ewes and does are milked about two months 

following suckling. 
Camels and donkeys, besides their use
 

as draft animals, provide transport in traditional Yemeni 

society.
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2. Livestock Population and Distribution
 

It is very difficult to give an accurate estimate of 

livestock population in Yemen. The available official 

figures are confusing. The 1976 estimates indicate that the 

livestock population was 3,460,000 sheep and gocts and 

800, 000 cattle. The 1981 estimates show the number of sheep 

and goats to be about 3.8 million, while the cattle number 

was about 906,000. The camel population is about 60,000 and 

donkey 40,000. Owner attitudes, well technical
as as 


problems will always make it difficult to get accurate 

estimates.
 

Based on impressions and various facts, rather than 

statistical data, one can conclude that there was a 

reduction in livestockthe number in Yemen over the last 15 

years. Such an assumption can be supported by the following
 

facts:
 

a. The droughts of 1967/69 and 1972/74 forced many 

farmers to decrease the number of livestock.
 

b. The outbreak of rinderpest during 1976 and the lack 

of 
any animal disease control service caused a further major
 

reduction.
 

c. Increasing demand for locally produced meat and 

shortage of supply caused a large increase in meat prices, 

which stimulated increasing off-take from the herds. This 

increase came from herd reductions and not from increasing 

productivity.
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Based on observation and discussions with different 

experts involved in livestock, one can say that more than 

45% of the livestock population is concentrated in the 

coastal Tihama region, with the bulk of it found in the 
irrigated areas. Another 30% is concentrated in the Ibb and
 

Taiz provinces of Southernthe Highlands. Table VIII-I 

shows the official number of each major species of livestock 

owned by agricultural holders.
 

TABLE VIII-I
 

LIVESTOCK OWNED BY AGRICULTURAL HOLDERS1
 

Livestock Dhamar Hodeidah Hajja Mahweit Taiz Ibb TOTAL 

Species
 

Cattle 108,933 119,150 35,93993,904 170,166 192,365 720,457 
Sheep 335,539 279,807 144,105 32,513 198,529147,313 1134,806 

Goats 139,559 180,768 120,947 20,977 179,855 147,601 789,636 

3. Animal Husbandry Practices
 

According to official statistics, about 80% of the 

agricultural holders owned cattle, with an average of 2.2 

head in reported holdings and 1.8 head in all holdings. 

Twenty-four percent of the reported holders owned sheep, 
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with an average of 11.1 head for holdings reporting sheep, 

but 2.8 head when averaged over all holdings. About 20% 

reported goats with an average of ten head or an average of 

two head for all holdings. Depending on holding size, 

forage availability and available children and women, most 

farmers tend to have a small number of one or more species 

of livestock.
 

Women always take care of the cows, while men take care 

of oxen and children are mainly responsible for sheep and 

goats. In many areas, cows are usually kept in the house 

and hand fed sorghum or millet stalks chopped and wrapped in
 

green fodder, most often alfalfa or green sorghum leaves. 

Sometimes cattle, especially lactating cows, are fed whole 

or store-damaged grain. In some locations, like the Tihama, 

cattle graze with sheep and goats on fallow land and crop 

residue. Sheep and goats graze together within the bound­

aries of villages mainly on fallow land, but this is always 

supplemented with straw.
 

The mating of cattle in most rainfed areas takes place 

after the rains. When heat is detected, the farmer usually
 

takes his cow to the bull for service. Calf suckling is 

almost eight months. Goat and sheep mating can be seasonal 

depending on feeding condition, but it is generally after 

the rains. Sheep are rarely milked, mainly because of their 

low yield. Goats may be milked for one to three months 
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after kidding. Most of the male lambs and kids are sold off
 

at three to four months.
 

B. Current Situation of Poultry Production in Yemen
 

There is a high demand for poultry products in Yemen. 

Statistics indicate that in 1980 imports of frozen broilers 

made up 50% of the total value of licensed imports of live­

stock and poultry products. At the same time, broiler pro­

duction is growing at a fast rate. Local broiler production
 

has increased fourfold over the last four years, stimulated 

by high profits from consumer willingness to pay premium 

prices of 50-100% for locally produced, live chickens. In 

the case of egg production, consumer preference for local
 

eggs is not 
 so high, with the premium being only 20-30%. 

This, plus the complexity of egg production from the manage­

ment and nutritional viewpoints, the high risk involved and 

the long cycle for cash turnover, are major factors making 

investment in egg production less attractive than investment 

in broiler production.
 

All large-scale broiler farms, both government and 

private, are based on highly sophisticated modern technolo­

gies; medium and small size farms are less modernized. All 

required feed and almost all needed pullets and hatching 

eggs are imported. Some large farms have imported parent 

stock and begun producing their pullets locally. Those who 

have hatcheries in Sanaa face low hatchability problems due 
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to the high altitude; hatcheries should be sited at alti­

tudes below 1,000 m. 

C. Livestock Development Projects 

The objective of the FFYP was to increase livestock 

production in Yemen in order to narrow the gap between 

increasing demand and short supply. The main approaches to
 

achieve this were:
 

- introducing modern livestock production practices
 

through establishment of modern dairy, finishing
 

and poultry farms;
 

- improving animal health services;
 

- introducing high yielding dairy breeds;
 

- establishing meat markets and slaughter houses;
 

-
 improving range land productivity.
 

The two major projects are a Livestock Credit and Pro­

cessing Project and a Veterinary Service Project. Other 

rural development projects, such as TDA and SURDU include 

livestock activities.
 

1. Livestock Credit and Processing Project
 

This project was designed to address all the issues 

related to livestock development other than animal health. 

It comprised operating units which have mainly administra­

tive and service functions and the following four operating 

divisions:
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a. Municipal Slaughter House and Market Division. The 

key objective is to develop the meat market infrastructure 

in main towns and improve skin and hide quality.
 

b. Livestock and Range Improvement Division. The 

objectives are to develop research on grazing systems and to 

demonstrate improved range management practices in ten 

village development centers.
 

c. Dairy Production Division. The objectives are to
 

increase milk production through establishing eight 100-cow 

dairy farm units and 
to develop milk colonies in the
 

villages. 

d. Livestock Finishing Division. The objectives are 

to increase meat production and to demonstrate viability of 

modern fattening techniques.
 

The scope of the project activities has undergone many 

changes and limitations. The project has established a 

72-cow dairy unit, a sheep finishing farm, a range 

improvement center and three village range centers.
 

As a result of inadequate logistical, manpower, land 

and 
financial inputs and unrealistic objectives, the project
 

achieved little toward accomplishing its objectives, but 

will continue in the SFYP.
 

2. Veterinary Service Project
 

The project objective is to develop a national animal 

health service. It comprises a diagnostic laboratory, a 
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training center and three field centers. The project has 

contributed considerably to reducing the effects of
 

rinderpest, and in 
training veterinary attendants to do
 

diagnostic work. The project will continue during the SFYP.
 

Although they are not yet finalized, most of the
 

proposed projects 
in the SFYP are mainly governmental
 

production projects based on improving foreign cattle fed on 

irrigated forage. 

D. Constraints to Livestock Development 

1. Forage Constraint 

The principal constraint to livestock development in 

Yemen is lack of forage. The inadequate quantity and the
 

quality of the available forage will always restrict the 

number of animals held by any agricultural holder.
 

The growing demand for livestock products cannot be met 

from increased domestic production under the prevailing 

situation, in which forage comes only from the fallow land, 

crop residue, weeds and canal banks in irrigated areas. 

Small areas are cultivated for forage, mainly alfalfa in 
the 

highlands and sorghum in the Tihama. Expansion in 

cultivated forage can only be achieved by competing with 

high-value food crops for high-priced arable land. Up to 

now, food crops have had top priority, though sorghum is 

grown for both grain and fodder.
 

The productivity of the scattered rangeland is very low 
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and its ability to supplement farm produced forage is very 

limited. Most of the range has been subjected to long-term 

deterioration as a result of deforestation, soil 

erosion,over-grazing or combinationa of all of these 

factors. The present land tenure system also restricts 

access to range outside of tribal boundaries, even if not 

used by those who have the traditional right to graze it.
 

Crop production is not developed to extentthe that a 

fodder surplus is produced. The small amount available for 

animal feeding is very 
expensive. The availability of
 

oil-seed cakes or 
 grain bran is limited due to the absence
 

of a developed industry. 
 The small amount of cotton-seed
 

cake produced is used for 
export, and ths amount of sesame 

cake produced from local oil presses is meager. Dried crop 

residue, mainly sorghum stalk, is the major feed source 

available for animal requirements. The quality of these 

stalks from a nutritional point of view is low.
 

2. 
 Animal Disease Constraints
 

Animal diseases are another constraint on livestock 

development in Yemen. 
 The high demand for fresh meat in 

Yemen has led to 
imports of live animals to supplement local 

production. In the absence of adequate quarantine control 

measures, live animal imports from epidemic countries have 

introduced several diseases to Yemen. This began during the 

time when animal health control services were just starting;
 

thus, it was practically impossible to take any eradication 
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measures due to lack of staff, facilities and supplies. 

Farmer attitudes towards vaccination at the beginning added 

another obstacle to achieving full control.
 

Uncontrolled livestock importation, mainly through 

smuggling, is continuing to exacerbate the problem. 

Development of a veterinary field service is going to be a 

long-term process; so the effect of diseases will continue 

for a while.
 

The 	 nature and 	 the extent of the spread of various 

diseases and internal parasites are not yet determined.
 

3. 	 Animal Productivity Constraints
 

The local animals' productivity is generally low due to
 

long-term natural selection, in which the animals' ability 

to survive under harsh conditions was the determining 

factor. To what degree the local animals will respond to an 

improv:d environment is still debatable. Some progress in 

improving indi-genous sheep performance under improved 

managrment and feeding practices has been achieved. 

Unfortuinately, whether the cost of such improvement is 

economical or not 
is yet to be determined.
 

Other results indicate that local sheep respond to 

improved feeding by increasing fat deposit on the tail. 

Although sheep and goats generally use the same feed
 

resources, goats greater 	 whichhave body weight, indicates 

that 	local goats have a better conversion rate than sheep.
 

The 	 growth rate of sheep is very low. The available 
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results indicate that under traditional conditions the 

growth rate from birth to six months ranges from 66 grams to 

80 grams per day. 2 
On the other hand, local breeds are 

well adapted to adverse and harsh environments.
 

4. Prevailing Animal Husbandry and Management Practice 

Constraints.
 

Yemeni farmers have developed certain husbandry and 

management practices arewhich suited to this environment 

and match their modest requirements for animal rearing. 

However, current practices concerning animal housing,
 

feeding, selection and breeding will need to change in order 

to expand livestock production. Convincing any farmer to 

change his practices can be very easy, if the benefits can 

be demonstrated. Unfortunately, most of these changes have 

long-term gestation and the benefit cannot be immediately 

demonstrated. 
Hand feeding of cattle, for example, is not 

practicable in a situation where more than one cow has to be 

fed or in case of meeting 	 the feeding requirements of 

high-demanding, productive, imported cows.
 

5. Institutional Constraints 

Livestock development in Yemen requires intensive 

efforts in many directions. This will require strong 

institutions with a wide range of staffing to monitor and 

facilitate such development. The present shortage of
 

technical staff at all levels means building such 

institutions will take a long 	time.
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An animal resource directorate should have four 

sections: animal health, animal production, range and 

forage, and wild animals and game. Each of these departments 

should be divided into units. As an example, animal 

production should include dairy, poultry, hides and skins, 

and extension units. Through lack of staff, the Director of
 

Animal Resources is currently taking charge of all of these 

departments, and the department functions are carried out by 

donor projects, not department staff.
 

FFYP staff requirements in the livestock field and the 

actual numebers are shown in Table VIII-2.
 

TABLE VIII-2
 

NUMBER OF NEEDED AND AVAILABLE TECHNICAL STAFF
 

3
IN LIVESTOCK SUB-SECTOR DURING FFYP


Vet. Agr. Eng. Vet. Asst. Vet. Att.
 

Requested 30 60
21 180
 

Available 4 15 5 3
 

Shortage 26 6 55 
 177
 

Under the pressure of the demand for livestock products 

and the complexity of development of the traditional
 

livestock sub-sector, the general policy is directed towards 

short-term rather than long-term measures. The general 
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approach is direct government involvement in production 

which, given the shortage of resources available, is the 

most expensive and least effective way to go about raising 

ptoduction.
 

A 
livestock research institution to provide a basis for
 

extension does not exist. The same applies to extension. A
 

veterinary field service covering the whole country is yet 

to be developed. Government revenues should be employed in
 

building up institutions which, in turn, can assist 

thousands of farmers to raise the productivity of their 

livestock. 

D. Constraints to Poultry Development
 

1. Feed Constraint
 

Lack of a local grain surplus at a reasonable price and 

insufficient agricultural by-products to suppport local 

poultry feed manufacturing ensures that most of the feed 

used will be imported. Feed importation is therefore a 

permanent feature of the poultry industry for the 

foreseeable future.
 

2. Institutional Constraint
 

The poultry industry is growing fast in Yemen. This 

expansion is not coupled with the growth of support 

institutions and many manacement mistakes already have been 

made in every stage of poultry production, investment and 

management. The only government support available is a 
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small section at the central veterinary lab headed by the 

only Yemeni poultry disease specialist. She, in effect, is 

ta>:ing care of all extension and disease control 
throughout
 

the country.
 

E. Approaches to Overcoming Livestock Development 

Constraints
 

1. Approaches to Overcoming Forage Constraints
 

The most promising source for increasing forage 

production in is naturalYemen the range, which extends over 

some 18 million ha. of arid and semi-arid rangeland. It is 

recognized that the range situation in general has 

deteriorated alarmingly.
 

Improving current rangeland productivity is no doubt 

very complicated and long-terma issue. Much information is 

needed regarding vegetation and soils by areas. The most 

suitable technological approaches to prevailing traditional 

practices and the complicated land tenure system mvist be 

determined. Although different approaches have been tested
 

in other places in the world with different de(jrees of 

success and failure, it will still be difficult to choose 

the most appropriate approaches without first testing for 

adaptability to Yemen. Intensive applied research regarding 

the Savory grazing method, phosphate applications, 

rotational and deferred grazing systems, etc., is greatly 

needed to the mos rdetermine economically and socially 
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feasible route. Adapting rather than changing the
 

prevailing 
system of grazing rights must be the determining
 

policy.
 

Establishment of 
a range unit within the MAF to handle
 

this act'vity is essential. As the problems of range
 

improvement are 
always associated with soils, watershed
 

management and forestry, it is 
highly recommended that the
 

whole issue be considered as a 
part of natural resource
 

conservation. 
This necessitates that the range department
 

be a division within 
the Natural Resources Directorate,
 

which should 
also include soil conservation, watershed
 

development and the 
forestry division. Having the range
 

d-vision under such a 
structure will be more appropriate
 

than having the unit remain with 
the Animal Resources
 

Directorate.
 

Range improvement will be 
a long-term process. In
 

addition, thereFore, short-term and medium-term approaches
 

such as the following have to be tested:
 

a. The possibility of using long-term fallow land for
 

combined forage production and soil fertility enhancement;
 

b. 
 Improving straw quality through mechanical methods;
 

c. Introduction of non-protein supplement;
 

d. Introduction of high yielding forage varieties with
 

minimum requirements for 
water to complement sorghum and
 

alfalfa.
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2. 
 Overcoming Animal Disease Cons'traints
 

In general, the present effort toward establishing an 

animal disease control service in Yemen is satisfactory. 

Improving this service to the level that is capable of 

coping with the huge task will require more resources. The 

following recommendations need to be considered. 

a. Livestock importation must be strictly controlled 

and supervised. 
 The animal disease control service must 

have authority and capability to execute quarantine 

rc-gulations and rules. 

b. It will be necessary to establish new quarantines 

in addition to the existing ones to ensure that all the 

introduced animals undergo needed inspection.
 

c. The rate of expansion of field serice stations 

must be accelerated to make the rules actually effective.
 

d. Local training of Yemenis will have to be stepped 

up. Coordination and clear linkages with other health units 

in the rural develoment projects need to be established.
 

e. A general disease survey is needed in each region, 

followed by eradication programs.
 

f. Regular internal and external pnrasite control 

measures need to be introduced.
 

3. Overcoming Animal Productivity Constraints
 

Both cross-breeding and introduction of other exotic 

breeds will be necessary measures in the future. Although 
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the local breeds are considered as poor productive animals, 

they have other desirable characteristics, such highas 

zesistance to diseases and the ability to reproduce 

themselves under harsh conditions.
 

Basically, before any introduction or cross-breeding 

measures are urdertaken, some solid information on local 

breeds' performance under the improved conditions has to be 

gathered and analyzed, especially for economic feasibility. 

Such investigation can be conducted in parallel with testing 

the performance of different exotic breeds under a 
reasonably improved local environment, additionin to 

cross-breeding experiments.
 

Effort should be concentrated on ruminantssmall (sheep 

and goats) rather than cattle. It is abundantly clear that 

small ruminants are the most suitable type of livestock in 
Yemen's environment: Thus it is difficult to justify on 

technical or economic grounds the current expenditure of 

resources 
on cattle projects.
 

4. Overcoming Animal Husbandry and Management Production 

.onstraints
 

Upgrading farmers' animal husbandry skills through 

extension which will 
have short-term effects, such as
 

improving animal feeding practices through introduction of 

mineral and protein supplements, regular vaccination
 

campaigns, internal parasite control, and introducing hand 

operated straw choppers.
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Mechanisms for collecting data concerning traditional 

production cost and profitabliliy pertaining to small
 

livestock enterprises will have to be established. From 

this data, villagers can be given appropriate assistance in 

improving the productivity of their animals.
 

With sound data, upgrading of other husbandry aspects 

can 	be started. 
This will include culling and selection, 

housing, drylot feeding, cross-breeding and introduction of 

exotic breeds. 

Generally, upgrading must start with improving what is 

available in the system rather than introducing a new 

system.
 

5. 	 Overcoming Institutional Constraints
 

Strengthening 
the 	Animal Resources Directorate's
 

capability is a vital issue to livestock development in the 

YAR. The Directorate's research and extension capacities 

deserve high priorities. The present governmental poultry, 

dairy and livestock finishing operations can be a good basis 

for data collection, research and extension. Their 

contributions to livestock development through these 

activities will be greater than what they can provide as 

commercial enterprises. Issues, priorities and realistic
 

targets have to be established to facilitate rational use of 

the limited available staff and facilities.
 

Directorate capability for providing needed services to 
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both traditional and modern livestock producers in the form 

of 
animal health services and the supplying of needed inputs
 

has to be built up. Major emphasis and efforts should be 

directed toward facilitating and encouraging farm level 

production rather than involvement in direct government 

production projects.
 

The Directorate's functional presence in potential 

production regions has to be developed. 

6. Approches to Overcoming Poultry Constraints
 

The poultry industry is going to require a strong 

poultry service to facilitate and encourage industry
 

development.
 

The service should have a high capability to deal with 

disease problems from diagnostic, preventative and curative 

aspects. Other functions would be in facilitating and 

monitoring the flow of needed inputs, advising in promotion 

of sound technological approaches, training of producers, 

and controlling the quality of imported and locally produced 

inputs. The service alsopoultry would be involved in 

testing and encouraging local poultry feed production.
 

The existing facilities provide a good basis for
 

rendering such services.
 

F. Strategic Considerations
 

There is a great need to develop livestock in Yemen to 

meet the increasing demand for animal protein. The 
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potential for 
such development exists 
and the ongoing
 

efforts need to be complemented. Based on 
these facts, the
 

following priorities are suggested:
 

1. Institutional focus.
 

Strengthening the Animal Resources Directorate and 

establishing adequate units to deal with animal production 

and health constraints are essential requirements. Research
 

and extension capability are currently the weakest
 

components.
 

2. Range and Forage Production.
 

The ongoing efforts cannot cope with the complexity of 

the problem. 
The issue is connected with the whole natural
 

resources conservation problem which, '.act, thein is least 

addressed but the most elemental 
issue faciag Yemen.
 

3. Small Ruminants
 

Sheep and goats have the major potential for supplying 

additional meat and milk. 
Efforts toward improving their
 

productivity should be given higher priority. Resources 

currently spent on government dairy production projects 

would have a far greater impact if deployed for small 

ruminant improvement projects. 
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NOTES
 

1 

2 

Yemen Araba Republic. Statistical Year 

CPO, Sanaa, 1931 

MOD. Project Report 16-YAR-d-29/Rep-16/77. 

Book, 

3 SFYP proposed draft. 
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IX. WATER RESOURCES AND IRRIGATION AANAGEMENT
 

This section deals with water as a resource for 

agricultural development through irrigation. The setting 

under which development is occurring will be described 

initially, followed specificby development issues in the 

water sector.
 

A. Setting for Irrigation Development
 

The MAF was one of the first ministries to be created 

in the YARG, along with the Ministry of Public Works. Each 

of these ministries included a department of irrigation, 

which led to 
confusion regarding their respective roles. In
 

1973 the MAF was assigned sole responsibility for 

irrigation. During this same year, the TDA was created with 

the Minister of Agriculture as chairman of the board and 

this authority was responsible for development in the Tihama
 

region. In 1976 SURDU was established to implement an 

IBRD/FAO-supported integrated rural development project 

covering the southern provinces of Ibb and Taiz. For the 

eastern valleys and the Central and Northern Highlands, the 

GDI is responsible for irrigation development. There are 

also semi-autonomous agencies responsible for irrigation 

development in specifiedtheir geographic areas. A brief 

discussion of these agencies follows: 

-176­



1. 
 The General Directorate of Irrigation (GDI)
 

The GDI thewas first governmental institution to be 
given full responsibility for developing and managing YARG's 

water resources. 
 Because of inadequate resources of both 
manpower and funds, the GDI has confined its activities to 
developmental and investigative work on watersheds of the 
western slopes and Central Highlands. Specifically, their 

activities are confined to:
 

a. Supervising and managing the development of the 

Marib Dam project (supported by the Abu Dhabi Fund);
 

b. Supervising the investigative activities of Wadi 

Jawf and its tributaries (under contract with Agrar-und 

Hydrotechri>< GMBH, Federal Republic of Germany);
 

c. Design and construction 
of "mall dams in the
 

Northern and Central Highlands; 

d. Supervising the investigation of the Sanaa 

groundwater basin (supported by the USSR);
 

e. Maintaining agricultural terraces;
 

f. Groundwater development. 

The funds for support of the GDI come principally from 

the YARG budget and these totaled YR 22 million in 1982. 
Activities in terrace maintenance and small diversion dam 

construction financedare totally through the MAF. Eight 

small dams have been repaired and three new ones have been 
constructed to date. Terrace maintenance has been limited 

to stabilizing terraces near 
stream channels.
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The GDI has expatriate engineers as principal advisor 

and assistant engineer. Two other expatriate civil
 

engineers also work in the department. There are no Yemeni
 

engineers within the GDI.
 

2. Tihama Development Authority
 

This authority was created by Law No. 2 and amended by 

Law No. 
8, 1973. The TDA has been given responsibility by
 

the MAF for developing and managing water resources within 

the geographical areas of the Tihama or coastal region. Its 

legal powers include: 

a. To own the wadi beds within defined limits;
 

b. To demolish any existing works or to construct any 

new works within these limits;
 

c. To 
regulate and control the distribution and use of
 

all surface water;
 

d. To regulate the development of groundwater;
 

e. To operate wells and to sell water to others at 

rates set by TDA. 

The TDA is supervising five major wadi projects. The 

projects are in various stages of planning, investigation, 

construction or completion. 
Details of plans for these 

projects can be found in various feasibility studies, all of 

which have been reviewed by Merabet.1
 

3. Southern Uplands Rural Development Unit
 

Established in 1976, SURDU operates as a semi­
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autonomous unit under the MAF, but as yet it is not an 

authority. SURDU has responsibilities for MAF 
water
 

resource activities and acts through the MAF province 

offices at Ibb Taiz.
and SURDU is involved in the design
 

and construction of village water supply facilities. -It 

also handled irrigation development for the IBRD/FAO project
 

in this geographical area, as well as providing technical 

assistance to projects of the LDA.
 

B. Other YARG Agencies
 

There are a number of other YARG agencies that are also 

involved in irrigation development as mentioned below.
 

1. Yemen Oil and Mineral Corporation
 

YOMINCO has a Department of Hydrology which collects 

hydrologic data pertaining to surface and groundwater 

supplies and out studiescarries specific in water-related 

fields. This department was created on recommendation by a 

USAID water survey team.
 

2. Civil Aviation and Meteorological Authority
 

This authority was given the responsibility in 1978 to 

collect, analyze and distribute meteorological data for the 

entire country. 
 It would be of great value to irrigation 

planning if this authority's functions were also to include 

collection and analysis of agrometeorological data.
 

3. National Water and Sewage Authority
 

This authority was established in 1973 to locate, 
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exploit and distribute water for domestic, commercial and 

industrial 
uses in urban areas. The NWSA is at present 

supervising the design and construction of water and sewage 

systems for the five major towns of Sanaa, Hode. iah, Taiz, 

Ibb and Dhamar. Seven international companies are involved 

in the construction. The NWSA could play an important role 

in the use of sewage effluent for irrigation.
 

4. Confederation of the Yemeni Development Associations
 

During the period from 1968 to 1975, extreme shortages 

in domestic water supply were 
a major element in the
 

formation of LDA. 
 In June 1973 a group of LDA held a
 

conference and created CYDA as an umbrella organization with 

links to the government and some foreign donors. CYDA
 

channels the foreign donor funds to the LDA. CYDA is not a 

governmental agency, but rather a paragovernmental body. It 

operates as a federation of LDA presided over by the 

President of the YAR. Some LDA have become involved in 

small-scale irrigation projects, in addition to domestic 

water supply, roads, schools, etc.
 

C. Resource Assessment for Irrigation
 

Rainfall is the basic water resource in the YAR, as 

there are no lakes or perennial rivers in the country. In 

the Tihama, annual rainfall is between zero and 150 mm., 

often below the minimal amount needed for rainfed 

agriculture. In the lower western escarpment from 500-1,400 
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m. elevation, rainfall is betwee2n 200-4000 mm. per year, 

while in the high western mountains up to 1,800 m. falls 

annually. The highest and most consistent rainfall occurs 

in the Southern Highlands near 
Ibb. There is little
 

rainfall in the eastern parts of YAR,the which borders the 

famous Empty Quarter desert of the peninsula. Even though 

some data have been collected at recently installed rain 

gauge stations, accurate 
and long-term data 
on Yemeni
 

rainfall patterns are lacking.
 

During recent times, soilgeologic the and rock strata
 

have accumulated 
 water from rainfall and runoff. This 

groundwater, which comprisesnow a substantial portion of 

the YAR's water exploitation, is a resource that urgently 

needs to be assessed, as its depletion is a major concern 

for the YARG. Recent studies have shown that the water 

table in the Sanaa basin is being depleted at the rate of 

two meters per year. 2
 

Runoff from of wadismost the occurs as spate flow, 

as described in a summary the CIDby Water Policy 

Initiatives report:
 

The Western Escarpment has seven major wadis. 
They all drain westward to the Tihama. For most 
of the year only small streamlets run into thewadi through April and again from July to Septem­
ber, several heavy floods normally occur along the 
whole length of wadi
the sources. The farmers

build earthen barages in the middle of the wadi
beds to divert the flood waters into cultivated 
lands, irrigated by the ancient practice of spate 
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irrigation. If the rainfall is unusually heavy
within the whole catchment area, the floods may be

large enough to reach the coast of the Red Sea;
but this occurrence is exceptional.
 

The gradients of the wadis of the Eastern
Escarpment are smaller and the precipitation in
the inter-regions of the country is 
less intensive
 
and does not occur with the same seasonal regu­
larity as on the rain exposed Western Escarpment.
But the catchment areas are larger and thus the
floods may cause inundation of large areas for 
long periods. Iii ancient times, earthen dams at
Marib and Jawf made possible cultivation of large 
areas in these regions. Since the Sixth Century
A.D. the dams have been broken and the population 
of this area has diminished considerably.


In the Central Highlands, drainage is not
always connected with the large wadi systems. The
 
rainfall is often retained on cultivated fields 
and any surplus waters may 
remain trapped in
 
interior basins. 
But if the rainfalls are heavy,

the floods from the highland plans will discharge 
in larger wadi systems.


The water 
sup ply is a major constraint on 
agricultural production. 
Thus the knowledge of
 
the proportion of rainfall which 
can be made

available for crop growth is of great importance.
While no accurate measurements exist, a Swiss 
report for the Dhamar Plain indicates approxi­
mately 70 percent of the rain which falls on 
uncultivated land becomes runoff, of which one­
third enters into the streanfloI and two-thirds 
are diverted onto cultivated lands. 

In a report prepared for the GDI in November, 1981, on 

available water resources, it was estimated that about three
 

billion cubic meters of water are available from the western
 

slopes and about one billion from the eastern slopes for 

irrigation. The quantity of surface and groundwater used 

for irrigation on the western slopes alone is 829 .illion 

and 
206 million cubic meters, respectively. Since irrigated
 

areas represent a production capacity three or four times 
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that of rainfed areas, there is a potentially expandable 

area to be irrigated. Of a total of 1.5 million ha. of 

cultivated land 
in the YAR, only 250,000 are irrigated. 

Half of this is irrigated by spate in the coastal region and
 

foothills.
 

Springs are an important source for domestic water 

supply and irrigation, especially in the highlands. It is 

estimated that a third of all households in the YAR depend 
on springs for potable water. Although springs are mostly
 

dependent on rainfall patterns for recharge, spring 

irrigation offers the farmer a more secure water supply than 

spate irrigation in 
the coastal region.4 In most cases
 
the spring flow is diverted into reservoirs, some of which 

are 
lined with a natural cement or concrete. Spring flow is
 

a shared resource in Islamic water law and allocation is 

according to a rotating cycle of turns. Irrigated terrace 
farming produces a wide variety of crops, inclu _ng sorghum, 

coffee, qat, tomatoes, vegetable and fruit trees.
 

D. Present and Future Plans
 

Irrigation develcpment plans focus largely on the 

development of supply forwater irrigation rather than the 

development of irrigation systems per 
se. The
 

development of irrigation water supply focuses on diversion 

of spate flows, exploitation of perennial flows and 

groundwater wells. 

-183­



Table IX-l 
shows the ongoing and proposed projects for
 

development of irrigation water, other related activities 

and the proposed SFYP funding level as a percentae of the 

total. The budget for each individual project activity is 

made up from anticipated donor and YARG funds. These two 

portions of total project support are expressed as a
 

percentage of the total YARG and donor support, 

respectively. Donurs that have expressed an interest or 

made a firm commitment are also listed.
 

The table serves only to identify MAF priorities in 

their development of projects. 
 Of course, donor
 

participation and interest in developing certain projects ili 

the YAR tends to bias MAF priorities. For example, the Abu 

Dhabi Fund is interested only in the reconstruction of the 

Marib dam, becAuse of historical links with ancient Yemeni 

civilization. The Marib project probably will never become 

economically viable, but it will consume 28% of the total 

budget allocation for water resources in the niext five years 

to only serve a few thousand farmers at the most. Most of 

the investment in water resources is for wadi development 

in the Tihama. Development of Wadi Mawr will take about a 

third of the money allotted for water resources in the SFYP.
 

The ongoing public sector development projects and 

proposed new projects shown in Table IX-l are largely for 
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TABLE IX-1
 

PRESENT AND PROPOSED IRRIGATION WATER DEVELOPMENT PROJECTS
 

THE MAF SFYP PLAN*
 

YARG Foreign Total Irrigation

Supbort Donors 


Ongoing Projects 


Tihama Projects

Wadi Zabid 

Wadi Rima 


Wadi Mawr 


Wadi Siham 


Other Projects
 
Wadi Jawf Develop. 

Small Weir Construction 

Groundwater Develop. 


Proposed New Projects
 
Marib Dam 


Study of Northern Wadis 


Water Assessment Projects
 
Agromet Stations 

Maintenance of Terraces 


% % 

1.65 0.66 
27.17 12.91 

40.21 29.67 

0.36 0.22 

7.74 8.37 
3.35 5.51 
0.65 0.89 

9.68 35.78 

0.97 0.40 

0.52 0 
1.55 0.64 

Survey of "ater Resources 0.97 
 1.19 

Application of Modern
 

Irrigation Tech. 

Study of Sewage Water
 

for Irrigation 


Study and Development
 
of Sanaa Basin 


TOTALS 


* 

0.52 0.21 


0.36 


Investment over
 
next 5 years
 

None** 
 0.95
 
WB-Kuwait 
 17.06
 

Fund
 
WB, Kuwait 32.74
 

IFAD, EEC
 
German
 
None 
 0.26
 

None 
 8.19
 
UNDP/FAO 4.89
 
None 
 0.82
 

Abu Dhabi 28.18
 

(UAE)

Japanese 0.56
 

None 
 0.15
 
None 
 0.90
 
None 
 1.13
 

UNDP 
 0.13
 

None 
 0.26
 

4.65 3.18 
 USSR 
 3.61
 

100.00 100.00 
 100.00
 

Statistics from the 
General Directorate of Statistics and Planning
 
Department, MAF. 

** Even though no donor has been identified, expected funds have been
 
estimated.
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development of spate and perennial flows. The development 

of groundwater is largely a private sector activity. In 

1981, the MAF reported that 72,000 ha. . land were 

irrigated by pumpwells. By the end of the SFYP, 120,000 hd. 

ape expected to be irrigated from wells. However, despite 

fears of falling water tables in important regions of the 

YAR, only .82% of the SFYP budget for public sector 

irrigation development is for groundwater development, 

largely well constuction. Apparently t'h1ere are no plans for 

development of spring water. Such an activity would be more
 

appropriate under LDA auspices.
 

E. Development Issues and Analysis
 

1. Approach of Wadi Development Using Spate and 

Perennial Flows
 

Table IX-I shows that a high percentage (79%) of the 

GDI five-year budget is going into the construction of 

hydraulic structures and associated canals and roads on 

coastal wadis to increase supplies or irrigation water. 

While it is proper to develop associated infrastructure of 

the wadis, 
there appears to be insufficient attention
 

given to resources and manpower needed over the next five 

years for the operation and maintenance of completed 

projects. In addition, little or no attention directedis 

towards the management of water after it leaves the main 

diversion canals. Efficient water usage is a major
 

-186­



constraint to the proper management of these diverted flows 

and their subsequent distribution and application.
 

The IBRD Agricultural Sector Study 5 concludes that 

the YARG should proceed with construction projects already 

initiated, but future 
attention should 
be focused on
 

developing distribution and utilization systems rather than 

undertaking new construction projects. Greater production 

can be achieved on fewer systems by more efficient 

management of water, crops and oils where control of spate 

and perennial flows has been obtained, as opposed to more 

projects that are inefficiently operated or maintained. The 

issue of water rights, or the equitable distribution of 

water for proposed wadi development, must be addressed by 

the government if efficient irrigation systems are to be 

developed. Procedures and methods for working out formal 

agreements with landowners regarding water shares before 

initiation of construction would be an important part of a 

strategy for achieving efficient irrigation. 

As noted in Table IX-l, it is anticipated that UNDP/FAO
 

will assist the MAF with the development of small dams and 

weirs. There are several anticipated sites where the MAF 

would like to develop a storage reservoir for irrigation 

development and groundwater recharge. FAO is willing to 

develop the design, but does not have funds for capital 

construction. Development of 
a model system is appropriate
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but, distribution and on-farm water management, as well as 

agreement on water rights, must equally be part of any 

system. The investment for such a reservoir and irrigation 

system is high, but sn are the returns from the increased 

agricultural production downstream. 

2. Low Irrigation Efficiency 

In a country that is defined as water deficient,
 

efficiency of water use should have the highest priority. 

Improper irrigation methods contribute to wasted water that 

could be used to expand the total irrigated area. Low 

irrigation efficiencies also depress crop yields. These low 

yields are usually the result of improper irrigation
 

frequency, loss of nitrogen and other nutrients and poor 

aeration in the root zone.
 

Preliminary research investigation by the CARS on 

irrigation practices for grapes near Sanaa in the Central 

Highlands showed that farmers were applying six times more 

water than needed (450 cm/year) to produce the same grape, 

croj:. If one assumes that this exorbitant use of water 

occurs in all grape cultivations and if 300 cm. of water 

could be saved per year over the total grape area of 12,000 

hectares, a total annual savings of 360,000m3 of water 

would be achieved. The simple practice of furrowing alone 

would reduce the width of 
the soil surface receiving
 

irrigation water and produce water savings of 50%. Since 
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the water table is deep in 
the Central Highlands and
 

salinity is not a problem, high irrigation efficiencies 

(80%) could be achieved through proper on-farm water
 

management using well established techniques and equipment. 

If, for the sake of illustration, the average well in the 

Sanaa basin produces six liters/second, the water saved is 

equal to the yield of about 1,929 wells pumping continuously 

throughout the year.
 

Obviously, one cannot extrapolate this low irrigation
 

efficiency over entire cultivated
the area in grapes, since 

many farmers pruchase well water from neighbors who have 

producing 
wells. Purchased water will obviously be used 

more efficiently than "free" water from a wadi. 

Nonetheless, the above example illustrates a very important 

issue that the government must face. Once again, the payoff 

from the investment of supplying water through diversion 

dams and/or wells comes from proper management of this water 

resource by the consumer. The payoff in construction
 

projects lies in what can be produced by the water resource 

after it is brought under control.
 

3. Inadequate Agrometerological Data and 
Recording
 

Stations
 

It is 
not possible to manage water resources, soils and 

crops without a knowledge of the magnitude of the resources 

and the climatic factors which provide the basis deci­for 
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sion making. it is difficult to determine water require­

ments for crops or to make proper crop selections where only 

scattered climatological data are available. The proper 

design of irrigation systems depends upon adequate climato­

logical data on the area under consideration. Due to the 

diverse climates that exist in the four or five regions of 

the country and the diversity of climate within regions, 

more agrometeorological stations are needed. According to 

Table IX-l, less than .15% of the MAF five-year budget is 

allocated to establish such stations and for personnel to be 

trained in disciplined, systematic data collection.
 

4. Inadequate Water Policy and Excessive Groundwater With­

drawals
 

The "Water Policy Initiatives for Yemen" report by 

Bernhardt, et al. in 1980 is still a useful document in 

this context. 
The report's rationale for the establishment
 

of national policies is that:
 

The current rapid rate of economic development and 
raising economic expectations of the people
coupled with studies and proposals for water pro­
jects give emphasis to this need. What is needed
 
is a policy in which the national government ful­
fills its leadership role in setting direction and
 
taking initiatives for the common good, but which, 
at the same time, can promote wisdom in water use 
at the local level and is flexible enough to deal 
with a range of local conditions.
 

The management of the groundwater resource through the 

proposed National Groundwater Act should be an urgent high­
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priority governmental concern. However, the government is
 

indecisive on the issue of establishing laws and policies 

regarding exploitation of groundwater resources. Wells are
 

being drilled presently at the rate of about 1,500 per year;
 

data on the distribution and location of 
these wells are not
 

available, but apparently most of the drilling is taking 

place in the Southern Highlands. Furthermore, it is esti­

mated that 80-90% of the wells are used for gat produc­

tion; or, at least a portion of each well flow is used for 

gat, which provides the cash 
flow to underwrite the
 

investment costs 
of well installation. 
Information is 

lacking regarding the number of other crops irrigated from 

wells primarily for 
qat. Qat is obviously financing
 

most of Yemen's groundwater development, but depletion of 

groundwater resources for irrigation of this nonfood crop 

may jeopardize national interests. Accurate water-use data 

on at irrigation is crucial ata need this time. 

it should also be emphasized here that commercial 

irrigation of crops by well water is a totally new concept 

in the YAR. In light of probable groundwater depletion, an
 

initial requirement for government involvement is 
developing
 

the efficient use of well water through demonstration and 

extension work. Excessive irrigation from surface flows 
or
 

wells does not return to the groundwater for immediate 

reuse. It true someis that of the excess will percolate 
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into the groundwater aquifer for use at some future time. 

However, soil profiles with water tables,deep more than 50 

meters, and varying degrees of soil stratification may re­

quire many years before surface applications will reach the 

water table. If the groundwater table is being lowered at a
 

greater rate than the downward flow of water, this excess 

water will not have an immediate effect upon recharge.
 

5. Terrace Deterioration
 

The issue of terrace deterioration is of major impor­

tance in the YAR, but the MAF is placing only 0.9% of its 

five-year budget into maintenance of terraces. The conse­

quences of terracesignificant deterioration, due to labor 

shortages for traditional agricultural work and the margin­

ality of rainfed agriculture, can be the collapse of an 

entire local terrace system in a domino effect. A cursory 

analysis suggests that a system may be drastically affected 

by erosion of terraces located at critical positions on the 

slope. There is a need for dataaccurate on the rate and 

scope of terrace deterioration 
in the YAR. While YARG
 

should not be responsible for individual terrace repair or 

maintenance, it should provide advice and technological 

expertise to help farmers tackle their terrace problems.
 

6. Use of Sewage Effluent in Irrigation
 

USAID has financed a CID study team to investigate this 

issue and the report is now available.
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F. Strategic Consideration
 

Water management in the YAR needs high priority in th( 

government's overall development strategy. Successful man­

agement of water resources will ensure increased agricul­

tural production. 
 The greatest impact upon water managemenl 

can be made through improved on-farm management. Buildin( 

the ministry's capabilitities in on-farm water management 

will permit the government to proceed with an integratec 

approach to irrigation development. Extension of watet 

managemenit concepts to farmers for both surface and ground­

water supplies should be the key strategy. Once the govern­

ment has t'.e capacity to handle such a program, this exten­

sion process must be accomplished through demonstratiorn 

programs.
 

On-farm water management demonstration should be pro­

grammed into every wadi development project in the Tihama 

as well as in areas where pumpwell development is occurring.
 

Pumpowners and large, .nfluential farmers should be tar­

geted, since their practices influence smaller farmers, 

especially in the control and distributon of water along a 

wadi. It is expected that the process of change to more 

efficient allocation and management may be slow. While the 

Yemeni farmer is usually quick to accept and implement 

economically beneficial innovations, the socia., legal and 

technical issues are complex and must be approached with 

caution.
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1. 	 Technical Assistance.
 

At present there are no 
on-farm water management
 

engineers in the YAR, either expatriate or Yemeni nationals. 

The need for resident expatriate technicians with 

small-farm, arid-area qualifications is acute. Such a
 

resident specialist in the GDI could facilitate technology 

transfer and expand the ministry's capabilities in this 

area.
 

2. 	 Training 

There is an immediate and urgent need for training 

Yemeni agricultural engineers to work in the MAF. These 

engineers need training in the soil and water aspects of 

agricultural engineering. 

3. 	 Extension
 

The 	 extension program in the YAR must include a section 

dealing with on-farm water management. The training 

component of the implementation strategy should include 

short training courses in on-farm water management. No 

other donors have as yet addressed this type of extension 

activity.
 

4. 	 Demonstration farms.
 

The 	 importance of this type of activity has already 

been addressed. It would be of great value to have a 

prototype demonstration farm for use as a model by the MAF 

in wadi development strategy.
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Zohra Merabet, A Survey on Development and Management 
of Water Resources in the Yemen Arab Republic, Sanaa, 
May 1980. 

2 This is an estimate from the MAF, corroborated by 

well drilling companies.
 

Charles F. Bernhardt, et al. , Water Resources 
Development Program Framework 
for the Yemen Arab
 
Republic, CID, 1980.
 

Daniel Martin 
Varisco, The Adaptive Dynamics of
 
Water Allocation in al-Ahjur, Yemen Arab Republic, 
Ph.D. Dissertation, 
 Univeristy of Pennsylvania, 1982. 

5 IBRD, Agricultural Sector Study, 1981. 

6 Charles F. Bernhardt, et al, Op. cit. 
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X. FISHERIES
 

A. Background 

The fisheries sector in the YAR is quite small, with an 
estimated 3,000 full-time fishermen living in about 40 

fishing communities. Another several hundred fishermen work
 

in Saudi Arabia at Jizan, but they return home during the 

month of Ramadan. The local fleet consists of less than 

1,000 vessels, which, withalong beach seiners, bring in an 

annual catch of 12,000 tons, as estimated by FAO and the 

World Bank, or 17,500 tons, as estimated by the YARG.
 

Rapid structural changes have occurred in the fisheries 

sector 
in recent years. Migration to Saudi Arabia has 

improved the fishermen's lot. Vessel ownership is shifting 

from shore-based entrepreneurs to fishermen operating the 

vessels themselves. The fishermen's share of the catch has 

grown from one-third to one-half.
 

B. Fish Resources
 

The YAR has a coastline of approximately 600 !Lm., with 

a continental shelf of 9,100 sq. km. Data are scarce, but 

limited exploratory work indicates that the trawlable area 

is more than 6,000 sq. km., of which about 550 sq. km. are 

considered good shrimp grounds. The potential yield of 
demersal fish over the trawlable area is estimated at 7,800 

tons. The non-trawlable area will yield 5,000 tons for a 
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total demersal fish resource of 12,000 to 13,000 tons. 

About 70% of the national catch consists of pelagic species, 

dominated by herring, mackeral, sardines, anchovies and 

tuna. Resources of these fish are estimated at 8,000 tons, 

twice the existing catch. Total shrimp biomass is estimated 

at 1,700 tons for a sustained annual yield of 850 tons. 

Altogether, the country's fish resource is estimated at 

25,000-30,000 tons per year.
 

C. Fishing Methods
 

There are two types of fishing vessels in operation in 

the YAR. The sambuk is 11-15 m. long and the houri is 

6-10 m. long. The sambuk is well adapted to the marine 

conditions prevailing in the Red Sea. These days it carries
 

a crew of 6-8 men and is powered by a 22-33 hp. inboard 

diesel. The houri is a planked canoe, which today is
 

frequently powered by a 6-10 hp. outboard motor and is 

operated by two men.
 

Boat building is done by individual boat builders, who 

build on order for a contractor. Fishing boats are still
 

being built without the help of power tools or mechanical 

devices. The contractor purchases all materials, including 

the engine. For planking, Malatzian hardwood is used; for 

the vessel's frame, domestic wood is chosen. The methods 

and materials make boat construction an expensive under­

taking. A fully equipped 15 m. sambuk, for example,
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costs over YR 130,000, while a houri with engine costs YR 

25,000. 

The main fishing techniques employed are gill nettirng 

with imported nylon 
nets and single hooks and lines.
 

Sambuks usually carry 10-15 
nets, which are manually 

operated. Fishermen on houris use hand lines with two to 

three baited hooks. In most villages beach seines are used 

during season to catch sardines and anchovies.
 

Fishing is done at night or early in the morning. 

Sambuks leave before 
sunset and return after sunrise,
 

while the houris leave before dawn and return a few hours 

later. Fishing takes place inshore close to the landing 

site and around offshore islands along the northern 

coastline. 
The average annual number of fishing days is 

about 200 for 
houris and 225 for sambuks. Catch rates
 

vary significantly, depending on the location and vessel 

N-ize, but the average is estimated at 5 tons per year for 

the houris and 49 tons per year for 
the sambuks. The
 

best approximation for the national was 972fleet vessels 

in 1979/80, comprising 815 houris and 157 sambuks. 

Based on the number of vessels and the catch rates, total 

fish landings amount to approximately 11,600 tons per year. 

On the basis of YR 10 per kg., the total value of the catch 

for fishermen is YR 110.6 million. In addition, 60
 

sambuks opefate exclusively out of Jizan in Saudi Arabia 

catching 3-4,000 tons of fish in Yemeni waters.
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Hodeidah accounts for over 40% of the national catch. 

Landings north of Hodeidah, where demersal fish predominate, 

account for a quarter of the catch, while landings south of 

Hodeidah, where most species are pelagic, account for a 

third of the catch. Nearly two-thirds of the total catch is 

mackeral. 

D. Marketing 

Hodeidah and nine other landing sites account for all 

the marketed fish. Another 30 villages fish for local 

consumption only. Fish are brought to the auction site near 

the landing beach. 
Here they are thrown onto the sand, 

without protection from the sun, for inspection by buyers. 

Fish are sold by bundles, each with similar-sized fish of 

the same species. Sales are for cash to the highest bidder. 

In the villages the auctioneers charge 5%, but their fee is 

10% in Hodeidah. Buyers are usually dealers, who bring 

their own ice and distribute fish throughout the Tihama and 

to major urban centers in the highlands. The auctioneers 

maintain records of the kinds of fish, units or bundles, 

prices and names of the fishermen. 

Fish handling throughout the YAR, except at Hodeidah 

and Taiz, is deplorable. Despite abundance of ice, fisher­

men do not use it on board the boats. Auction sites at land­

ings have no cover, so even the freshest fish face rapid 

deterioration. These sites are often sand patches -nd 
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have no water for cleaning. Conditions for the retail sale 

of fish are below acceptable international standards, with 

fish exposed to heat, dust and flies. 
In these circum­

stances, fish loses much of its nutritive value by the time 

it reaches the inland markets.
 

E. Prices and Incomes
 

The average price fish landing sites isof at about YR 

10 per kg. today, up from YR 6 per kg. in 1980. Retail
 

prices are at least YR 30 per kg. Over past fewthe years, 

fish prices nave increased at twice the rate of the consumer 

price index. Prices have been drawn up by growing income 

levels and the very high price of fresh meat, particularly 

mutton, veal and beef. In 1980 fish sold for about the same
 

price as imported broiler chickens, at about YR 15, but now 

fish has risen value equal that ofin to local baladi 

chickens.
 

A major factor contributing to the relative increase in 

fish prices is the vastly improved distribution system. 

Although fishermen retailers do much toand can improve the 

way they handle fish, the distributors do a reasonably good 

job. Given the large demand and shortage of supply, nearly 

all fish are sold to the final consumer in two days. At the 

landing sites, sales are quick and distributors preserve the 

fish in ice. More efficient distribution of fish in recent
 

years has increased availability in the major highland 

-200­



towns. The improved product has been well received by 

consumers, whose only alternative is imported, processed 

fish. Imports of processed fish, mostly canned, in 1979, 

cost YR 28 million.
 

Fish prices vary considerably according to species, 

location and ofdaily volume catch. In 1980 the short-term 

supply/price relationship in Hodeidah indicated variations 

between 80% and 120%. Such daily fluctuation can be 

attributed to lack of storage capacity, which has been 

ameliorated by the improved efficiency of the distribution 

system. This improvement has also reduced the differential 

in prices between the coast and inland centers to more 

acceptable levels.
 

Annual per capita fresh fish consumption is es-.iacted 

at 2 kg., ranging from 60 kg. in the fishing villages to
 

almost zero 
 in inland mountain villages. The most 

noticeable growth in consumption is in the main urban 

centers. 

Annual income for fishermen in 1980 was estimated at YR 

11,000, amounting to a per capita income of $430 for the 

fishing community. The actual level of income depends on 

various factors, the most important being productivity. 

Sambuk fishermen have twice the productivity of houri 

fishermen--nine tons per year compared with four tons per 

year. In 1980 a fisherman operating motorizeda sambuk 
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earned an annual income averaging YR 16,100, while the 

operator of a houri only earned 3,300.YR These estimates 

can probably be raised by 60% to account for recent rises in 

fish prices.
 

F. Governmental Involvement
 

Governmental involvement in fisheries did not really 

start until 1979, with the establishment of the Department 

of Fisheries (DOF), within the MAF. In 1980 the government
 

established the General Corporation for the Development of 

Fish Resources (GCDFR), a parastatal organization reporting 

to the Minister of Fisheries. 
The DOF is to formulate 

policy guidelines for the sector, while the GCDFR is the 

executing agency for the MAF. During the FFYP, an ambitious 

YR 94.4 million development plan was drawn up for six 

projects, but only YR 9 million was actually spent.
 

While there has been assistance from the USSR, FAO and 

DANIDA, the most important factor in fisheries development 

has been the World Bank/IDA project of YR 136 million. 

Administered by the GCDFR, this project is to improve arti­

sanal fisheries through investment in fishing ports,
 

improved distribution and marketing, credit for equipment 

purchase, roads, technical assi' tance and training. If 

completed according to plan, the project will have fully 

integrated the artisanal fishermen into the economy and 

installed an infrastructure for self-sustained growth in 

production.
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G. Strategic Considerations
 

The major issue with respect to fisheries is the role 

of GCDFR in developing the fisheries industry. The original 

intent was that it would implement the World Bank project to 

help improve the incomes of fishermen. In practice, the 

GCDFR is building its own fishing fleet and onshore 

facilities, using funds which should be spent for improving 

existing fishing communities. It has purchased boats and 

staffed them with GCDFR employees, who receive YR 3,000 per 

month. Although it has not fully implemented ongoing 

projects in the two years since its inception, the GCDFR has 

plans to expand into shrimp processing, fish meal 

manufacture and aquaculture. Unfortunately, the shrimp 

processing plant would compete with that already planned 

under the World Bank's project for artisanal fishermen, the 

fish meal plant has no economic or resource basis, and 

aquaculture is just not viable in Yemen under present 

conditions. The GCDFR should focus on increasing fish 

production from existing resources of fishermen, rather than 

competing as a parastatal operation.
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XI. FORESTRY
 

A. Background
 

In ancient times Yemen contained extensive forests. 

Increasing aridity brought about by a combination of 

changing global climatic conditions, ever-increasing tree 

cutting for andfuel timber and continual heavy browsing by 

goats led to a downward spiral of deforestation. Today, 

there are no continuous forests, and the cumulative effect 

of forest cover depletion, soil erosion, runoff and range 
deterioration is obvious. In all, the total area of the YAR
 

under woodland and shrub is estimated to be 1,600,000 ha.
 

In the Tihama, a thin strip of mangrove extends along 

the coast from Hodeidah to the 
Saudi Arabian border.
 

Uncultivated areas have sparse vegetation suited to growth 

under arid conditions. In the wadis and along the 

foothills is a savannah cover, with acacias dominating. In 
the wadi openings aad flood plains, belts tamarixof and 

Ficus occur, with date palms. In the midlands and 

highlands are the best forest conditions, because rainfall 

is higher and morning fogs frequent. Since this area is 

also the most suitahle for agriculture, it is intensively 

terraced, confining the natural vegetation to the margins. 

The dominant tree species are acacias and Euphorbiacea. 

Other tree varieties include Cordia abyssinica, 
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junipers, christ-thorns, Balanites aegyptiaca, carob,
 

tamarind, Salvadora persica, and Brugieriae. Of the
 

recently imported trees, Eucalyptus is the most common, 

particularly E. camaludensis and E. globulus. Other 
imported species cypress,are aleppo pines, Casuarina, 

Cassia and Solonacius rustica. Various 
species have
 

their particular uses, altogether providing a whole range of 

benefits: fuelwood, lumber, fruits, 
spices, fodder,
 

medicines, honey and gums.
 

B. Usage
 

The desirable lumber trees are the christ-thorns, juni­

pers, tamarix, and Cordia abyssinica. The major usage, 

though, is fuelwood, followed by forage. Fuelwood
 

consumption is estimated at about a cubic meter per capita, 

or 750 kg. per person per year. In the highlands, fuelwood 

from local sources, the Tihama, and Saudi iseven Arabia 

sold in variously-sized bundles. A pickup load,
 

approximately 
one cubic meter, sells 
for YR 500-1500,
 

depending on the locality's proximity to the stands of 

trees.
 

Trees often have individual ownership, though ownership 

is more communal on the range. 
One half of the families sur­

veyed in I
the Ibb and Taiz areas obtained at least a
 
quarter of their fuelwood from their own farms or homestead 

lots, while another quarter came from communal lands. A 
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quarter to a third had been purchased. Wood collection
 

takes up a considerable amount of womanpower, an average of 

five hours per day yielding 10-25 kg. 2 The amount of fuel­

wood required by a family five cook just the mealof to main 

of the day was estimated at 7 kg. Since almost a third of 

this fuel consists of live branches, the survivability of 

the existing "public" trees is in doubt.
 

Prices of fuelwood are extremely high, thanks to rising 

income as well as diminishing supply. In the Ibb and Taiz 

survey, the following prices of fuelwood and alternative 

fuels prevailed in early 1982:
 

Fuel 
 Price YR/kg.
 

Fuelwood 
 1.1
 

Charcoal 
 2.4
 

Crop Residue 
 0.7
 

Kerosene (liter) 
 2.3
 

Butane 
 3.5
 

In terms of net energy yield, fuelwood is about the 

most expensive 
fuel in use. The traditional Yemeni stove
 

(tannur) is fairly efficient, with its earthen construc­

tion and controlled air flow. In fact, stove types found in 

the Tihama are as efficient as any wood-burning cooker 

constructed in the third world. Still, its efficiency of
 

combustion overall 
is low, probably about 15-20%. 
 By 

comparison, a butane burner is 90% efficient and a kilo of 
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butane has three times the calories as a kilo of wood. At 

current prices, butane cooking is half the cost of wood 

burning. Policy options thus are straightforward: heavily 

promote butane and/or step up imports of cheaper firewood, 

preferably via large-scale purchase of timber sawmill wastes 

and wood chips from wood-surplus countries. Another
 

alternative is to import charcoal substitutes developed from 

coal, as Qone in Korea, after testing their acceptability.
 

The high price of fuelwood is a heavy drain on family 

income. 
The Ibb and Taiz survey estimated that fuelwood pur­

chases cost the average family YR 5,000 per year, or 20-25% 

of the annual family income. In addition, annual family 

expenditure on lumber and poles reached YR 1,200-1,590, 

bringing total expenditure on fuelwood and wood products to 

25-32% of family income. Combined with kerosene and butane, 

the survey would indicate that total fuel and timber 

expenditure probably equals that on food or In thisqat. 

context, an energy sector study warrants immediate and 

highest government priority.
 

C. Government Activity
 

The YARG has formulated a policy and established an 

embryonic Directorate, with a Yemeni agricultural graduate 

as 
director, plus two technicians. The policy document
 

presents some 14 broad objectives including the promotion of 

land use according to land capability classification, protec­
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tion of existing forest, production of tree seedlings, 

afforestation wherever feasible in the country, production 

of fuelwood, timber and fodder on a sustained yield basis, 

creation of recreational areas and national parks, protec­

tion of irrigation dams and agricultural lands, and creating 

a forest consciousness on the part of the public. This com­

prehensive policy is considered more than adequate for the 

MAF's proposed SFYP on forestry.
 

A draft Forestry Law has now been approved by the 

cabinet and awaits enactment by the National Assembly. The 

draft document contains eleven chapters and is fairly
 

comprehensive and rigid in some respects. The law would 

provide for forest protection, investigation and
 

confiscation of illegally acquired forest products, 

infringement penalties, forest utilization. and management, 

establishment of protected areas, distribution of revenues 

from government forests, local rights and establishment of 

an afforestation fund financed by a tax on imported timber. 

Enforcement of the law in its present form and under present 

circumstances in the YAR would require a level of government 

policing in economic matters that is beyond current 

capabi litiy.
 

The Directorate staff is being built up with seven 

Yemenis undergoing university education and 32 
others attend­

ing lower-level training at the Lattakia Forest Institute in
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Syria. The Directorate's main responsiblity is the opera­

tion of four nurseries in Sanaa, Taiz, Ibb and Hodeidah that 

during the FFYP produced a million seedlings for free 

distribution to municipalities, LDA and individuals. In the 

current plan period, the target is 10 million seedlings. 

This will hardly make a dent on demand, which the Sanaa 

University survey estimated at 21.2 million seedlings for 

the Ibb and Taiz regions alone. One way to increase the
 

supply of seedlings is for the MAF to gradually stop free 

issue to individuals and start selling seedlings at full 

cost. This would establish a commercial market for 

seedlings, which could draw in the nation's farmers to both 

produce and sell seedlings. Once the private sector has
 

established a footing, the government nurseries could
 

concentrate on providing farmers the necessary planting 

material and extension services at cost. Such a move will 

draw in additioi.al resources to this critical and makearea 

the government nurseries self-financinc.
 

Other forestry sector activities are under the various 

projects assisted by outside agencies. Thes± are:
 

1. Dhamar Agricultural and Forestry Research and 

Development. This British project has a small forestry 

component under an expatriate forester. He is conducting 

trials on shelter belt and terrace woodlot plantations, and 

runs a nursery producing 150,000 seedlings annually.
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2. Tihama Development Authority. The TDA has a forestry 

component for shelter belts plantation and dune 
stabilization. Over four years, YR 7.3 million will be 

spent for technical assistance, training, equipment, civil 

works and 800 ha. of plantations.
 

3. Haraz Erosion Control and Afforestation Project. The 

German government is now implementing a YR 13 million pilot 
project to revive abandoned terraces, develop farm woodlcts, 

introduce new species and set up an extension service for 

afforestation, wood utilization and erosion control.
 

4. Livestock Credit and Processing Project. This project, 

as part of its range improvement activities, has set up a 

150,000 seedling-per-year nursery in Dhamar. 

There are five new projects for the SFYP. A YR 33.5 

million program, awaiting World Bank appraisal, covers train­

ing, nurseries, research, and afforestation of 2000 ha. The
 

Phase III National Agricu.tural Research Program, just 
funded by the World Bank, contains a comprehensive forest 

research component. Besides the normal research activities,
 

the project includes three species-screening sites, estab­

lishment of arboreta the variousat research centers, and a 

herbarium. Finally WFP may finance a scheme for planting 

green belts around major urban areas and UNEP is studying 

financing of the forestry component of Al Jawfthe Rural 

Development Project worth $5.45 
million.
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D. Strategic Considerations
 

Given the embr:yonic stage of the Directorate of 

Forestry and the extreme shortage of trained Yemeni man­

power, current and planned activities will exhaust available 

resources and capabilities. There is also a danger that new
 

projects will divert critical funds from on-going activi­

ties. In particular, the existing four nurseries deserve 

more attention, especially with regard to efficient distri­

bution of seedlings, 3 and careful supervision of plantings 

by government agencies and farmers to reduce the high rate 

of die-back. Commercializing these nurseries and bringing 

in the nations's farmers to the tree nursery business, as 

recommended, will greatly enhance this essential activity.
 

Traditional forestry development concepts, although 

important at this stage, have ultimately a limited scope in 

Yemen. In an arid region such as Yemen, forest is not a 

natural climax vegetation, except in a diminutive area where 

rainfall is adequate. The problems of disappearing natural 

vegetation, soil erosion, spreadirg sand dunes, siltation 

and dropping water tables require an integrated systems 

approach, combining afforestation, range and watershed 

management concepts. 
This is a complicated task, and the 

necessary techniques are not fully established as far as the 

YAR'S ecology is concerned. In any case, under the present
 

socio-political arrangement and with a paucity of trained 

-211­



manpower, such a strategy is not yet applicable, although it 

needs further examining.
 

The present policy can also be characterized as 

"top-down" approach, where there is no focus on mobilizing 

farmers' resources or self-interest. Thus, the richest and 

most effective sector of Yemeni society seems to be left 

out. Farmers' seif-interest should be co-opted, only
 

because they, and not the government, have the land plus the 

incentive to do something, at least on abandoned terraces. 

Also by themselves, government afforestation programs the 

world over have been totally inadequate to fully satisfy 

the needs. An approach that fits forestry into the present
 

farming system's croppping and livestock linkages is
 

required, i.e., agro-forestry. 

Although some wealthier families in the wettest parts 

of the highlands do have private woodlots for both conserva­

tion and timber, tree planting for other than homestead 

amelioration is new
a concept. After centuries of being
 

used to bountiful nature providing lumber freely, the idea 

of growing trees as 
a separate farm enterprise takes time.
 

Agro-forestry concepts may be the answer whereby plants 

are introduced that provide fuel, poles, fodder and food as 

an integral part of the ongoing cropping Researchpattern. 

at ICRISAT in Hyderabad, India, with an ecology similar to 

the highlands in Yemen, has generated several options. The 
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most promising option is incercropping certain varieties of 

pigeon-pea with sorghum, Yemen's staple crop. The 

pigeon-pea, also known as red gram, provides a high quality 

pulse seed, leaves for fodder, and up to four tons per year 

par ha. of tall, thin branches suitable for poles and 

fuelwood. Being a legume, it also fixes nitrogen in the 

soil, boosting yields of intercropped sorghum by 25-60%. 

Unlike Acacia cynophylla (Sant, in Arabic) , a 

nitrogen-fixing fodder timber that theand plant is main 

output of government nurseries, pigeon-pea can be sown 

directly in the field and does riot require one or two 

special waterings. The plant coppices well, so its branches 

can be cut twice a year for several years. Thus, it is also 

ideal for protecting and nourishing terraces too marginal 

for annual cultivation under sorghum alone.
 

The Directorate of Forestry is promoting acacia,
 

Eucalyptus camaludensis and E. globulus. The latter
 

are traditional forestry favorites, as they can be grown on 

very marginal land; however, they do not suit farmers' 

needs, since seedlings need extra watering and leaves are 

not edible by livestock. Furthermore, Lhe alkaloids in the 

leaves of the Eucalyptus do not enrich the soil, but 

inhibit growth of other plants on 
the. same land.
 

The pigeon-pea is grown widely in India and Egypt. 

Globally, twice as much farm land is under this pulse as 
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under the two eucalyptus species mentioned. CARS has noted 

its importance, as food not fuel, an: has a few trial plots. 

A visit to ICRISAT would be highly profitable for CARS 

management and researchers, not only for data on the
 

pigeon-pea, but also for 
 the work that the institute has
 

done to improve all aspects of small-scale farmer 

productivity in an ecological and social environment similar 

to Yemen's. 
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NOTES
 

Nasser A. Aulaqui, Household Energy and Tree Seedling 
Demand Survey in the Southern Uplands of the Yemen Arab 
Republic. 
Sanaa: Sanaa University, June, 1982.
 

2 
 Women do not collect firewood and dung everyday.
 

3 Despite the high demand for seedlings, one-third of all
seedlings produced are still in the nurseries awaiting 
distribution.
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XII. FARM SYSTEMS
 

A. Background 

Yemen's farming sector exhibits a number of 

characteristics that differentiate it from other developing 

countries. 
With no currency restrictions, free movement of
 

labor and goods across almost open borders, no subsidies 

save for some tariff protection, and no government price 

controls or economic regulations, in eight years rural Yemen 

has advanced from an under a $1 a day wage economy to a $2 

per hour economy, without any serious, wrenching social 

dislocations that afflict so many other developing 

countries, whether growing or stagnating. Far from being 

laid waste by a sudden intrusion of foreign economic forces, 

rural Yemen is thriving, without having achieved any 

perceptible technical breakthrough in agricultural 

productivity.
 

1. Change Since 1973
 

The dramatic rise in the oil-based incomes of neighbor­

ing countries underpins Yemen's dynamic export-oriented 

economic growth. The export sector consists almost entirely
 

of just under a million farm households directly exporting 

the one domestic resource in abundance--unskilled manpower. 

Over the decade, hundreds of thousands of Yemeni men,
 

unencumbered by migration controls, moved from subsistence 
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labor, worth about YR 3-4 per day for part of the year, to 

j>bs in Saudi Arabia paying YR 100-150 per day. Living 

frugally, these men could save and remit much ot their 

income in cash and goods directly to their villages.
 

Disposable income of rural families boomed, freeing 

villagers from sole dependence on subsistence farming and 

giving them access to a range of goods and services 

unthinkable a decade before.
 

2. The Impact of Remittance Income
 

This inflow of money and goods, averaging $1-2 billion 

a year, naturally generated dynamic multiplier effects 

within the rural economy. Since 90% of the total population
 

and the migrant labor force is rural,farmfamilies were the 

first to benefit from this income flow, and they seem to 

have benefited fully. This is a rare phenomenon in 

developing countries where external income benefits, even if 

based on exports of domestic agriculture, generally trickle 

down to rural families only after filtering first through 

the government, urban and foreign service sectors.
 

The first multiplier impact was rapid inflation. A sub­

sistence economy, after centuries of stagnation, is inca­

pable of responding to a sudden upsurge in demand for its 

goods and services. Consequently, prices shot up, seemingly 

to approach levels prevailing in Saudi Arabia. From 1973 to 

1978, daily minimum rural wages rose from YR 3-4 to YR 
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70-80; land values rose a hundred-fold; prices for local 

legumes, meat and vegetables rose 389%, 495% and 454% 

respectively; local cereal prices, despite availdbility of 

cheap imports rose 160%; and the general price index rose 

367% (Table XII-l). The high wages and large cash holdings
 

of the returning migrants were thus rapidly passed on to the 

rest of the rural society--to whomever had goods, service or 

assets to exchange. In due course, the multiplier effect 

passed on to the towns and out of the economy via imports. 

This in turn benefited government revenue, over 50% of which 

still comes from import duties and levies, and the urban 

classes. Their expenditures in turn completed the circular 

flow of funds back to the agricultural sector, net of 

leakages, through higher demand for local foods and qat, 

and development investment in infr:asturcture, especially 

roads. The latter further facilitated farmers' responses to 

changing market prices and encouraged development of
 

marketing centers for the goods farmers bought and sold.
 

B. The Changing System
 

1. Developing Trends
 

As the inflow of remittances began to level off, the 

inflationary impetus started to decelerate. It is thus 

possible to discern certain major trends evolving in the 

rural economy. 
First, rural incomes have not deteriorated 

in relation to urban incomes. Unskilled wage rates in the 
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TABLE XII-1
 

YEMEN ARAB REPUBLIC 

AGRICULTURAL SECTOR MEMORANDUM*
 

Agricultural Wages and Consumer Price Index
 

Year 	 Average Consumer Price Index (Sanaa)
 
Daily Wage 
 1972 = 100 % Change


(YRis) 

1972 2 100 43
 

1973 3-4 
 143 
 27
 

1974 5-6 181 
 24
 

1975 
 10 224 17
 

1976 20 261 25
 

1977 
 37 326 13
 

1978 45 
 367 
 13
 

1979 50 
 477 
 33
 

FAO Agricultural Assessment of Yemen
 
Appendix III - El-Omeri 
(Draft Report, 1979);

Yemen Arab Republic - Development of a Traditional
 
Economy, Basic Data, Vol. 1, December, 1978;

International Financial Statistics, Vol. XXXII,
 
January 1979, pp. 402-403.
 

-219­



highlands are YR 50 per day plus food and qat, equivalent 

to the urban wage of YR 70 per day. In the Tihama, wages 

are sometimes less, usually YR 40 plusper day food and 

qat for men. As urban growth has boomed, rural develop­

ment has mcre than kept apace, with investments in housing, 

water supply, roads, rural trade and transport. Consumer 

goods are as abundant in rural households as in the towns, 

as almost every village boasts television, electricity, 

vehicles and other accoutrements of modern consumer living.
 

The second major trend is that, although consumer goods 

and domestic asset acquisition account for the bulk of the 

remittance income, rural household investment has claimed a 

healthy portion of expenditure, probably more so than in 

urban areas. 
 Villagers have devoted enormous resources on 

buildings, orchards, pickups,wells, tractors, commerce and 

rural roads or tracks, and this investment is highly
 

visible.
 

All these activities, except main roads, have been 

financed out of individual or family savings. For 

electricity, entrepreneurs have set up village supplies 

based on small generators. Village road building is usually 

a joint community effort, paid for by direct household 

contributions and complementing the efforts of the LDAs.
 

The third major trend is the persistence of high wage 

levels. Yemen is now closely linked to the Saudi Arabian 
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economy, and so to its price structure. Labor mobility
 

between the two countries provides both a stimulus to 

Yemen's national income and a floor to local wages; as 

already mentioned, unskilled rural cash wage rates are YR 50 

per day, which on an hourly basis works out at YR 8-15 or 

$2-3 per hour. Skilled wage rates approximate levels of 

neighboring countries. For example, almost anywhere in the
 

country, masons earn YR 300-350 per day, carpenters and 

electricians YR 
200-250 per day, diesel mechanics and
 

tractor drivers YR 40-70 per hour. Although no national
 

data on household incomes are available yet, a recent study 

conductei by Sanaa University in Taiz and Ibb areas on 

behalf of the Forestry Department revealed a median 

household income of YR 2000-3000 per month1 (Tables XIT-2 

and XII-3). High local wages have encouraged the government 

to issue temporary work permits for skilled migrant workers 

from outside Yemen, notably in construction, hotels, 

government service and commerce. Local income prospects 

have also encouraged many long-term Yemeni emigrants to 

return, even from Europe and the U.S. Although they 

generally do not reside in their tribal villages, these 

returnees maintain strong family ties and ownz-rship of 

inherited land.
 

The fourth major trend comprises a remarkable domestic 

preference and willingness to pay high premiums for products 
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TABLE XII-2
 

AVERAGE MONTHLY INCOME PER HOUSEHOLD*
 

Percentage of Households
 

in each Grou
 

Amount of Income 
 IBB 
 TAIZ
 

Under YR 1000 
 11 
 43 

1000 - 2000 33 16 

2000 - 3000 23 19 

3000 - 4000 16 9 

4000 - 5000 
 8 
 5
 

5000 and over 
 9 
 8
 

TABLE XII-3
 

OCCUPATION OF HEADS OF HOUSEHOLDS SURVEYED*
 

Fulltime farmer 


Laborer 


Farmer-laborer 


Immigrant 


Merchants-shopkeepers 


Clerks (government, etc.) 


Miscellaneous 


Total 


* 

IDB TAIZ 

66% 43% 

10% 30% 

3% 6% 

10% 4.8% 

5% 4.5% 

1% 7.0% 

5% 4.7% 

100% 100% 

Nasser A. Aulaqui. Household Energy and Tree Seedling
 
Demand Survey in the Southern Uplands of the Yemen
 
Arab Republic. Source: 
 Sanaa University, June, 1982.
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of local agriculture, despite abundant availability of 

cheaper imported alternatives. Nowhere is the impact more 

apparent than for local foods such as cereals and livestock 

products. Table XII-4 gives the retail prices of domestic 

and imported foods in local markets in October-November 

1982.2 Far from suffering from the 
flood of imporcs,
 

local products are more than holding their own share of the 

consumers' expenditures. In effect, there are two distinct
 

markets--one for "cheap" imports and another for "quality" 

local products. The income benefits accruing to rural 

households from this market stratification are obvious.
 

2. Status of Farm Incomes
 

The above description gives one facet of the macro­

economic setting for present-day Yemeni farming. Through 

exporting their labor and almost fully appropriating the 

consequent flow of remittance or off-farm income, farm 

families have increased their disposable incomes enormously. 

This has freed the ruial sector from total dependence on 

low-level subsistence agriculture, a-d accelerated its shift 

to commercialization. Rising incomes in towns and villages
 

have further expanded demand and prices for local andfoods 

other crops. Thus farm incomes continue to rise, and 

poverty among farmers is minimal, relative to the situation 

ten years ago and to other developing countries. The high 

incomes of rural households have enabled many farm families 
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TABLE XII-4
 

RETAIL PRICES OF MAJOR FOODS
 

IN OCTOBER - NOVEMBER 1982*
 

Commodity 
 YR/kg
 
or unit noted
Wheat Flour - local 3-5
 

imported 
 1.5 
Sorghum ­ local, different varieties 
 3-5
 

- imported 3
 

Maize 
 - local 4
 

Potatoes 

4-5
 

Okra 

10
 

Onions 

5-6
 

Tomatoes 

6-8
 

Papaya 

7-8
 

Grapes - different varities 
 10-20
 

Raisins 
 35-60
 

Oranges - imported 6
 

Apples - imported 8
 

Bananas - imported 6 

Chicken - country breeds (live) 30-40
 
- local, imported chicks (live) 18-20
 
- imported poultry (frozen) 
 10-15
 

Mutton 
 70-80
 

Goat 
 40-50
 

Beef - local (fresh) 
 60-80
 
- imported (frozen) 
 25 

Eggs - local (each) 0.6
 
- imported (each) 0.5 

Fish - (fresh) 30-80
 

Observation in Sanaa, Taiz and local markets 
near Sanaa.
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to invest in productive activities, on-farm and off-farm, be 

it qat, fruit trees, wells, tractors, pickups or trade.
 

On the farms themselves, the traditional structure 

still applies, though gradually adapting to change. Other 

income sources and the shortage of labor have led to a move 

away from low productive, rainfed, subsistence cereal
 

farming toward producing high value crops for the market. 

Thus, rainfed sorghum production has declined and marginal 

terraces have been abandoned, while production of qat, 

vegetables an:d fruits has increased. Production of grain 

sorghum has stagnated, but the use of sorghum for fodder has 

increased. Lack of rural manpower has led to more women, 

especially from poorer families, taking up field work, while 

permitting women in ruralwealthier households to withdraw 

from subsistence activities. Labor shortages and the rising 

ability to pay have led to an increase in the use of hired 

labor and greater recourse to mechanization.
 

3. Production Practices
 

Of the total of 10 million ha. of land, 85% is low­

grade range. Thus, only 1.5 million ha. are on average 

cultivable, of which only 250,000 ha. are irrigated in some 

form; 85% 
of cropping is still under rainfed conditions.
 

From a six-province survey, conduoted in 1981 by the 

MAF, it is clear that farms are very withsmall, two-thirds 

being under 1 ha. The average household had 5-7 people, 
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two-thirds of whom were in the productive age group, between 

11 and 64 years of age. Migrants represented 5.4% of the 

total population surveyed, or one in five of malesall 


between 
 the ages of 15 and 44. Agricultural work was the 

main occupation of 92.5% of the total labor force over 10 

years of age. About 69% of 
the men worked fulltime and 18%
 

worked occasionally in agriculture, while only 11% did 

non-agricultural work. Of the women, 44.6% worked full time 

and 52.0% worked part time in agriculture. Family labor 

accounted for all labor input on 60% of the farms, while 30% 

of the farms relied on hired labor either for ploughing or 

harvesting.
 

The prevalent crop in highland rainfed and irrigated 

areas is sorghum, occupying about 90% of the cropped area. 

In the drier Tihama, the rainfed crop is millet, undersown 

with pulses. Livestock is closely integrated into the 

farming system, as cereal production is as much for fodder 

as for the grain. Eighty percent of the households surveyed 

had at least one head of cattle, while 25% of the farmers 

had sheep and goat herds averaging 22 head.
 

For cereals, land preparation invol.ves ploughing and 

working the land several times with oxen in the highlands, 

but only once or 
twice by camel in the Tihama. According to
 

the survey, nearly 30% of the farmers use tractors, and one 

in twelve owns his own tractor. Improved seeds are rarely 

-226­



used, though nearly 45% of the farmers use some fertilizer 

on 16% of their land, mostly on non-cereal crops. 

Harvesting is done by hand after grainthe has ripened and 

field-dried. Wheat and 
barley are threshed by having
 

animals walk over it; sorghum is flailed with sticks.
 

Total labor input for sorghum and millet is about 45 

man-days 10-33% of mayper ha., which be hired labor. With 

this low nonlabor input system, grain yields are also low, 

averaging 1.0 tons per ha., ranging 0.5-1.5 tons per ha. for 

sorghum, depending on the 
water availability. In the 

Tihama, rainfed yields are only about 0.3 tons per ha. for 

both sorghum and millet, due to lower rainfall and wider 

spacing. 
 However, fodder yield is equally important, and a
 

ha. of sorghum will yield two to three times the weight of 
grain in leaves and stalks, which are fed mainly to farm 

cattle.
 

4. Farm Yields and Incomes
 

The process described accounts for 75-80% of farm field 

activity. Assuming an average yield of 1 ton of grain 

valued at YR 2 per kg. and 2 tons of fodder worth YR 1 per 

kg. (current prices), 
the gross income is around YR 4000 per
 

ha. Net income would be about YR 3900 per ha, if 
no
 

purchased inputs are used, the of seed isbut cost deducted. 

For a sharecropper, rent would account for an average 33% 

of the gross income, and he would also have to pay 10% 
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zakat (tax), leaving him a net of about YR 2220 per ha.
 

Herein lies the explanation for prevailingthe rural 
wage rate of YR 40-70 per day. For the sharecropper netting 

YR 2000 per ha. from a labor input of 45 days, the return 

per day is YR 44. This opportunity cost is also 

the market rate. Migration having drained previous surplus 

labor, the only alternative labor can ishe hire another 
similarly-placed sharecropper, whether male for female. 

Without the migration safety value, the market rate would be 

much less. Migration and remittance income, inter alia, 

boost local demand for food, which, combined with consumer 
preference for f'ods,local drive up the price of cereal to 

YR 2 per kg. ($440 per ton, or $12 per bushel), as against 

YR 1.5 for imported wheat flour3 in 
local shops.
 

Detailed information on andcosts returns is available 

at present only from SURDU. This area is not representative
 

of all the highlands, as it enjoys the highest rainfall, 
800-1,200 mm. Table XII-5 gives the per-ha. figures for 

present conditions without project at 1981 prices, and shows 
how a representative owner-operated farm of 1.0 ha., with 
60% of the area under sorghum, had a gross income of YR 6114 

and net income of YR 3171, or about YR 40-45 per day for a 
total labor input of about 70-80 days. Vegetable profits in 

this instance are low. In 1981 excess production, primarily
 

of tomatoes, depressed prices--a marketing problem that 
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should be overcome shortly with growing farmer experience 

and opening up of new markets.
 

From Table XII-6, it can be seen where the farmers' 

likely emphasis is going to be. Assuming project success in
 

extension and improved input supply, yields are projected to 

increase across the board, with farm efforts shifting toward 

vegetables, fruit, coffee and 
forage (alfalfa), as is 

already beginning to happen. At full development, in 1986, 

the representative 1 ha. farm's gross income forecastedis 


at 
YR 21,842 and net income at YR 15, 5 27--up 357% and 490% 

respectively from the before-project situation. Net income 

should then approximate YR 150 per labor day at 1981 prices.
 

The farm would be fully market-oriented, with the bulk of 

the grain being sold, as against the present, where most of 

it is consumed for subsistence. Consumption of grain for an
 

average family is about one ton of sorghum per year, 

including some as feed for the family's cow.
 

What is interesting is the very high net return of YR 

122,250 per ha. projected for fruit and YR 49,000 per ha. 

for alfalfa, albeit from only 10% of the farm area. Vege­

tables, ootatces and coffee give lower but still lucrative 

net returns, YR 15,000-36,000 per ha., on an additional 15% 

of the farm area.
 

Most farms, however, cannot have 25% of their area 

under high value crops, since water is limited. Groundwater 
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TABLE XII-5 
SURDP YIELDS AND VALUES 

At Present, Without Project, 1981 Prices* 

Area 
% of 

farm 

Yield 
ton/ha. 

Price 
YR/ton 

Gross 
YR/ha. 

Value 
YR/farm 

Costs 
YR/ha. 

Net Value 
YR/ha YR/farm 

Crop (I ha) 

Sorghum-Grain 

Fodder 

60.0 1.17 

4.00 

1,800 

600 

2,106 

2,400 
1,2.1 

1,440 
2,100 2,406 1,444 

Wheat -Grain 

Fodder 
4.8 1.25 

2.00 
1,720 

1,000 
2,150 

2,000 
103 

96 
2,065 2,085 100 

Barley -Grain 

Fodder 
3.7 1.3 

2.00 
1,300 

1,000 
1,690 

2,000 
63 

74 
1,850 1,840 68 

Maize -Grain 

Fodder 
13.9 1.76 

3.80 
1,980 

600 
3,445 
2,280 

479 
317 

2,800 z,925 407 

Pulses 8.9 1.5 2,400 3,600 320 2,000 1,600 142 
Co Potatoes 2.3 11.88 2,640 31,360 721 17,000 14,360 330 

Vegetables 3.5 9.00 1,600 14,400 504 12,000 2,400 84 
Fruit Trees 1.8 8.00 4,375 35,000 630 6,000 29,000 522 
Coffee 0.5 0.69 30,000 20,700 104 6,000 14,700 74 

Others 0.6 

Total 100.0% 6,115 3,171 

* SURDU Monitoring and Evaluation Unit, personal communication.
 



TABLE XII-6
 
SURDP YIELDS AND PRICES
 

At Full Development With Project, 1981 Prices*
 

Area 
% of 

farm 

Yield 
ton/ha. 

Price 
YR/ton 

Gross Value 
YR/ha. YR/farm 

Costs 
YR/ha. 

Net 
YR/ha 

Value 
YR/farm 

Crop (1 ha) 

Sorghum-Grain 

Fodder 
40 3.0 

5.0 
1,800 

600 
5,400 

3,000 
2,160 

1,200 
2,900 5,500 2,200 

Wheat -Grain 

Fodder 
8 1.7 

2.0 
1,720 

1,000 
2,924 

2,000 
234 

160 
2,500 2,420 194 

Barley -Grain 

Fodder 
5 1.5 

2.0 
1,300 

1,000 
1,950 
2,000 

98 
100 

2,300 1,650 83 

Maize -Grain 

Fodder 
10 3.9 

6.0 
1,980 

1,000 
7,720 

6,000 
772 

600 
3,900 7,820 782 

Pulses 10 2.1 2,400 5,040 504 2,500 2,540 254 
Potatoes 6 18.0 2,640 47,520 2,251 22,000 25,520 1,531 
Vegetables 8 25.0 1,600 40,000 3,200 25,000 15,000 1,200 
Fruit Trees 5 30.0 4,375 131,250 6,563 9,000 122,250 6,113 
Coffee 2 1.5 30,000 45,000 900 9,000 36,000 720 

Others 1 - _ 

Forage 5 50.0 1,000 50,000 2,500 1,000 49,000 2,450 
Total 100.0% 21,842 15,527 

Ibid. 



resources may be approaching the limits of exploitation in 
some areas already, given the dropping of the water tables 

in the Sanaa, Dhamar and Tihama plains. The only recourse 

apcn to farmers is to reduce the present excessive and 

wasteful use waterof by minimizing distribution losses and 
field usage. Yemeni farmers are not fully attuned to the 

need to save water, since irrigated farming for them is 

merely an extension of rainfed practices where yield is a 

direct function of water. The potential savings are great, 

as water application can be cut substantially, depending on 

crop and local conditions, without affecting yield. 

Irrigation extension is of prime importance in cases where 

farmers depend on pumps and already are paying heavily for 

wasting water.
 

All food crops, other than sorghum, millet, wheat, 

barley and pulses, depend on supplementary irrigation. Yet, 

even with pump irrigation, sorghum is the dominant crop for 

its relatively high grain and fodder value. In the Tihama, 

for example, the annual yield from one ha. of pump-irrigated 

sorghum, from two ratoons, can be three tons of grain plus 

10 tons of fodder, giving a gross return today of about YR 

16,000 ha. Even a sharecropper, using his own labor and 

animals, but paying the pump owner half and the landlord 

one-quarter of the gross, netsYR 4,000 per ha. for very 

little input other than seed, animal power and family labor.
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Other irrigated crops currently grown in the Tihama, 

and their yields, are as follows:
 

Maize Grain 
 1.2 (tons per ha.)
 

Fodder 
 2.5
 

Sesame 
 1.2 

Tobacco (total plant) 
 2.5
 

Tomatoes 5.0-10.0 

Melons 7.0-10.0 

Cotton 1.0 

Papayas 5.0 

Bananas 7.0 

Alfalfa is being introduced, but few farms have yet 

supplanted sorghum with it. Citrus, mangoes and guavas also 

show promise. Farm and budget estimates prepared by the CID 

Horticultural Project team indicate very high returns on 

investments in properly developed orchards, with internal 

rates of return 14%-32% under the most pessimistic 

assumptions. 

In the highlands the favored irrigated crops are qat, 

alfalfa, grapes, and temperate fruits. Qat has the 

highest pay-off, with net return anywhere from YR 60,000 to 

YR 300,000 per ha. It 
is thus the fastest growing
 

enterprise, replacing sorghum and coffee. MAF estimates
 

that 40-45,000 ha. is under qat, and qat profits, not 
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remittance income, finance 90% of all highland tubewell 

investment. Grapes 
are next to qat in profitability.
 

Table XII-7 gives an analysis of gross and net returns for a
 

number of crops, excluding gat, calculated in 1979 by a 

World Bank team.
 

5. Livestock and Farm Power 

As already me-itioned, livestock is an integral part of 

the Yemeni farming system. Caring for cattle, above all, is 

women's work, but they do not approach it from a commercial 
perspective. Most animal products, even lambs and kids, are
 

consumed at home and never enter the market. In particular, 

80-90% of the milk is used at home, consumed fresh or
 

processed into yogurt, ghee and cheese. 
In addition to
 

providing family sustenance, the large animals are 

absolutely essential farming,to providing draft power for 

land preparation, threshing and transportation.
 

An estimated 85% of farm holdings surveyed use draft 

animals for land preparation, while 30% use animals and 

tractors. The effective horsepower of a pair of oxen or a 

camel is 0.5-1.0, while that of a pair of donkeys is under 

0.5 hp. In a six-hour day, a pair of oxen can plough 0.10 

to 0.25 ha, depending on topography. The current hire rate 

is around YR 200 a day, including operator and feed, but 

this figure is lower in the coastal region. Tractor hire 

rates are YR 70-120 per hour, and work rates are very slow, 
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TABLE XII-7
 

GROSS AND NET RETURNS PER HA. FOR SELECTED CROPS
 

Yemen Arab Republic* 
Crop** Years to Full 
 Gross Return Net Return
 

Production
 

Oranges 
 8 109,200 91,580
 

Mangoes 
 10 100,000 83,720 

Limes 8 98,000 78,220 

Peaches 8 88,200 71,320
 

Guavas 8 
 89,600 71,780
 

Papayas 
 3 60,000 39,720
 

Grapes 5 
 48,000 39,596
 

Bananas 
 2 18,200 5,990
 

Alfalfa 
 1 53,320 43,875
 

Tomatoes 
 1 31,875 19,125 

Maize 1 5,040 3,240 

Coffee 7 14,000 3,120 

Wheat 1 3,640 2,420 

Sorghum 1 3,480 2,280 

Calculated 
from World Bank, 1979, Tables 15, 16, 39; 

CPO, 1981.
 

** Crops for which estimates can be found. The conven­
tional wisdom is that returns on qat are signifi­
cantly higher than for any other crop grown in the YAR. 

Chaudry reports a gross return to qat of YR 
1,494,000 per ha. based on retail prices. (See
Chaudry, M.A., Economic Potentials and Import of
 
Cereals, Fruits and Vegetables in YAR, MAF, February,
1981). The same report shows gross returns to fruits 
several times higher than those reported above. The 
World Bank source estimates only a YR 79,500 gross and 
a YR 52,150 net for qat. Judgment would suggest the 
World Bark figures are too low, while Chaudry's are 
perhaps too high. 
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about 0.2 ha. per hour. The cost, however, of land prepara­

tion and planting per ha. with either method is YR "i00­
1,300, which is high by international standards. Tractors
 

cannot be used on steep slopes or terraces, where draft 

animals remain supreme.
 

6. Energy
 

A household energy survey conducted by Sanaa University 

in 1982 estimated average fuelwood consumption at 762 kgs. 
per capita. Moreover, fuelwood prices, at an average YR 1 
per kg. 4 are among the highest in the world, so that per 

capita fuel expenditure is over YR 2 per day. Firewood 

accounted for 68% of the family's fuel requirements,
 

followed 
 by crop residues and dung at 16%, kerosene at 10% 

and 
butane at 6%. Over 80% of the households survuyed had
 

kerosene or butane stoves in addition to the traditional
 

tannur oven. Given 
 the high price and shortage of fire­
wood, there presumably is a rapid increase in home use of 

petroleum fuels. Continued reliance on traditional cooking
 

is very expensive; an average family of seven is estimated 

to consume daily 14 kgs. of fuelwood, 1-2 kg. c[arcoal, and 

12-15 kgs. dung and crop residues. It is estimated that
 

20-25% of the average annual family income is spent on pur­

chasing 
these fuels. Many rural families collect rather 
than buy some of their fuelwood. Environmental damage 

aside, this requires that women spend four to eight hours on 
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periodic wood-gathering expeditions, at an approximate 

opportunity cost of YR 40 per day.
 

Fuelwood costs come second only to food in total family 

expenditure of many households. 5 
 It can only be hoped
 

that market forces will accelerate the move to cheaper 

kerosene and butane, now becoming available in rural areas. 

It is hoped, too, that the electricity corporation will 

advance its investment in rural distribution systems in the 

near future. With the national electricity grid supplying 

only 10% of the rural households, most rural electricity 

depends on small diesel generators with high unit costs. 

Rural rates average around YR 3 (US$0.66) per kwh, while 

electricity from the grid currently sells for YR 1.5 per kwh 

in rural areas, although its long-term costs are YR 1.2 per 

kwh. The extension of the grid will help bring down other 

energy costs borne by farmers particularly where they can 

electrify their diesel 
powered wells. Electrification,
 

costing YR 4,000 per connection and YR 1.5 per kwh, could 

reduce recurrent costs of pumping by 50-75% and lead to much 

lower down-time and repair costs than experienced with 

diesel prime movers.
 

7. Storage and Processing
 

On-farm storage problems have been examined by FAO, 

whose field surveys in 1981 indicated that farmers store 

grain for a very long time--up to eight years. Given the 
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pre-1973 environment of isolated subsistence societies 

needing to be totally self-reliant, these hoarding instincts 

are understandable. However, under present conditions of 

high incomes and abundant grain supply, these attitudes and 

practices are changing. 

Farmers mainly store their grain these days in oil 

drums and gunny sacks; traditional methods using underground 

stores, earthenware pots and cane baskets are now a rarity. 

Sorghum and maize account for 90% of the stored grains and 

overall, the annual percentage of damage in stored grain 

varies from ].8% to 25%. Insects are the main cause of 
damage; fortunately, the dry climate minimizes the danger 

from fungus infestation. The survey does not mention any 

rodent damage. No pesticides were used, and only 1% of the 

farmers surveyed mixed wood ash with their grain. 

Shortening the storage period will reduce storage losses, as 

will improved storage structures and practices, which are a 

function of extension and time. Nevertheless, on-farm 

losses in storage will decrease, as farmers realize that 

grain need not be held for more that a few months. Demand 

exceeds domestic supply, and, providing the government 

staggers wheat imports to accomodate domestic sorghum 

entering the market, farmers can readily sell most of their 

harvest without depressing post harvest prices.
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Farmers also suffer heavily from other forms of 

post-harvest losses. Substantial loss and spoilage occur on 

the threshing ground, due 'Co birds, trampling, manure, dirt 

and rodents. Appropriately designed sorghum threshing 

machines would be the single most important aid in this 

respect, one that will also reduce the high labor and animal 

power requirements demanded by traditional methods.
 

The only important on-farm processing in Yemen is flour 

milling and drying of fruits. The former is widely 

dispersed and is now almost totally done by diesel-powered 

grain mills. These are found in almost every village, run 

by entrepreneurs charging around YR 3 per 100 kg. Raisins 

are the predominant dried fruits, produced in a simple 

process of sun-drying grapes over 40-70 days.
 

8. Input Supply
 

The increase in disposable incomes, the spread of the 

road network and investment in pickups and trucks by rural 

businessmen have greatly speeded the flow of goods and ser­

vices to and from the villages. Consumer goods, including 

imported grain and frozen chicken, are readily available to 

most villagers in Yemen. The same is the case for farm 

inputs such as tractors, fertilizer, fuel and implements. 

The most expensive modern input is tractor power, with an 

estimated 26% of the farmers already depending on hired 

tractors for land preparation. Fertilizers, used by 43% of 
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the farmers in the MAF survey, are available for YR 68-72 
per 50 kg. bag either by credit through the ACB, or from 

private traders for cash. 
Private traders obtain their 

fertilizers cheaply from Saudi Arabia, where unlike in 
Yemen, it is sold with heavy subsidies. Diesel pumps have 

been the most important factor for increased farm production 

over the past ten years, being the basis of 72,000 ha. now 

irrigated by wells. Two-thirds of this area may bef under 

gat production.
 

With the spread of tractors, pickups and pumps, main­

taining this mechanical equipment now rates as the most 

important production problem for farmers. Users are not 

fully aware of the right way to handle their equipment, 

especially tractors, so breakdowns are frequent, tying up 

valuable capital and thus raising costs of farm production. 

Mechanics are available in most villages, but there is an 

urgent need for 
proper training. Still, their costs are
 

high, YR 40-80 per hour. Spares are also very expensive, 

since dealers do not maintain adequate inventory. Waiting 

for spares, especially slow-moving ones, ties up mechanics' 

shop space and repair time, as stripped-down tractors await 

attention. These problems also apply to pumps and other 

diesel prime movers.
 

As farmers invest more and more in mechanical equip­

ment, their maintenance and 
spare parts problems will
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get worse. From the farmers' point of view, assistance in 
mechanical engineering is mostthe pressing demand, 

exceeding that 
for crop advice. Increased supply and
 

reduced cost of maintenance and repair skills would have an 

immediate and permanent impact on farm incomes by increasing 

productivity of existing farm capital.
 

9. Agricultural Credit
 

Formal credit is limited to areas where development 

projects are currently implemented. These started in 1974 

with the TDA, followed by SURDU in 1976. Credit is supplied 

as part of the overall extension effort. It is available
 

only for in-kind purchase of fertilizer at interestan rate 

of 9%.
 

Interviews with farmers indicate that the availbility 

of credit is not a problem, and this is confirmed by credit 

specialists in Sanaa. 
Migrants' remittances have swelled 

the incomes of many rural families. If a farmer needs funds 

to purchase agricultural supplies, israre he who cannot 

obtain needed cash from the extended family. Of course, 

many villagers with small resources would like to buy items 

such as tractors, pickups or pumps that cost YR 70,000-YR 

250,000 and complain of the lack of credit, as does any 

farmer the world over 
when faced with such large cash
 

outlays.
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Nevertheless, the bottom third or so of ruralthe 


income strata probably do 
 lack the income necessary to buy 

essential capital items such as cattle. However, since they 

mostly practice traditional agriculture, with its very low 

requirement for purchased inputs, there is no shortgage of 

draft animals or tractors for rent and financing operating 

costs are not 
a major problem.
 

10. Food Consumption and Nutrition
 

Table XII-8 gives the estimates of per capita consump­

tion of major food items in 1974/76 and 1979/81. The
 

figures apply to villages as well as towns, since 90% of the 

population is rural. 
 The change in consumption habits is
 

quite dramatic. Consumption of the old staple, 
 sorghum, has
 

dropped, 
 while that of all other comniodites--particularly 

quality foods such as vegetables, fruits, meat and eggs--has 

risen significantly. 
Overall, nutrition has definitely 

improved; and under-nutrition, reported to affect 9% of the 

population in 1974-.76, is probably at lower levels today.
 

The large increase in consumption was possible because 

of ability to import. Yemen is self-sufficient in sorghum,
 

vegetables and fish; imports account for the bulk of the 

increased consumption of other foods. The growth of imports 

has been Itst noticeable in poultry and egg consumption, yet 

the inflow has not impacted negatively on domestic prices of 

meat or eggs, which suffer from an inelastic supply but 
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enjoy a marked local preference in the short term. Domestic 

vegetable production has kept pace with the booming demand 

farmers have been able to increase both quantity and range of 

vegetables to meet demand. Tables XII-9 and XII-10 givea the
 

areas and production of domestic agriculture at the beginning 

and end of the last plan period, and Table XII-11 gives
 

estimates of labor requirements in agriculture.
 

11. 	 Health
 

Next to adequate food, health is the most important pre­

occupation of rural families. In the past ten years, it has
 

definitely improved, with 	a better food supply and higher 

off-farm incomes to purchase drugs that 
are now widely avail­

able. In addition, expenditures by villagers and the
 

government on improved water supplies and health facilities, 

plus investment in the roads and vehicles, have improved 

villagers' 
access to clean water and medical care.
 

Ignorance of basic hygiene, sanitation, proper nursing 

and feeding habits, continues to take a heavy toll on human 

life, especially on infants and mothers. 
The 	health statis­

tics are still bad; infant mortality is still around the 

highest in the world, between 15.5% and 21.0%, while intes­

tinal parasites and dysenteries affect. 85% of the popula­

tion. The average incidence of bilharzla (schistosomiasis) 

is 97 per 1, 000, going up to 200 per 1,000 in some 

provinces; while that of tuberculosis and malaria is avout 
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TABLE XII-8
 

PER CAPITA FOOD CONSUMPTION
 
Kgs/Year* 

Flour-wheat 


sorghum/millet 

barley 


Rice 

Potatoes 

Sugar 

Pulses 


Vegetables (fresh) 


Fruits (fresh) 


Beef 


Mutton 

Poultry 

Eggs 


Fish 

* MAF, working papers. 

1974-76 


31.0 


112.6 

4.0 


.8 

9.8 

11.2 

11.5 

27.5 


33.9 


1.8 


5.3 

0.3 

.5 


2.0 

1979-81 % Change
 

43.5 40.3
 

55.0 -51.2 

3.1 -22.5
 

3.2 400.0 

14.5 48.0 

16.2 44.6 

11.7 1.7 

42.4 54.2
 

43.4 28.0
 

2.9 61.1
 

5.9 1.9 

10.0 3,333.3 

2.2 440.0
 

3.2 160.0 
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TABLE XII-9
 

YAR - CHANGES IN CROPPED AREA DURING FFYP*
 

Base 
 Fifth
 
Year 
 Year
Crop 
 1975/76 1980/81 
 Change 

Sl,u00 ha.------ Percent
 

Sorghum and millet 
 1,060 
 681 -35.8
 

Maize 
 24 
 31 +29.2
 

Wheat 
 60 
 63 +5.0
 

Barley 
 53 
 47 -11.3
 

All cereals 
 1,197 
 822 -31.3
 

Pulses 
 76 
 75 -1.4
 

Vegetables 
 20 
 28.2 +41.0
 

Potatoes 
 6.8 
 10.9 +60.3
 

Fruits 
 12.3 
 14.5 +17.9
 

Grapes 
 7.7 
 11.2 +45.5
 

Coffee 
 8.0 
 7.7 -3.8
 

Cotton 
 15.0 
 5.3 -64.7 

Tobacco 
 4.6 
 6.1 +32.6
 

Sesame 
 9.7 10.2 
 +5.2
 

All major crops 1,357.1 991.1 -27.0
 

* MAF 1981. 
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TABLE XII-10
 

YAR - PLANNED CROP PRODUCTION INCREASES FOR FFYP*
 

Base Year Fifth Year 1980/81 Percentage Increase
 
.Crop 	 (1975/76) Planned Achieved 
Planned Achieved 

- 1,000 tons----------------- Percent------

Sorghum and millet 
 785 1,042 646 
 +32.7 -17,7
 

Maize 
 35 110 49 +214.3 +40.0
 

Wheat 
 62 128 65 +106.5 +4.8
 

Barley 
 58 83 
 48 +43.1 -17.2
 

All cereals 940 
 1,363 808 
 +45.0 -14.0
 

Pulses 
 76 105 84 
 +38.2 +10.5
 

Vegetables 183 
 705 261 
 +285.2 +42.6
 

Potatoes 
 76 360 131 +373.7 +72.4
 

Fruits, including
 
grapes 
 107 142 
 144 +32.7 +34.6
 

Coffee 
 3.4 4 
 3.6 +17.6 +5.9
 

Cotton 
 13.5 32 
 5.0 +137.0 -63.0
 

Tobacco 
 5.6 8 
 7.0 
 +42.9 4-25.0
 

Sesame 
 5.5 11 
 6.0 +100.0 +9.1
 

All crop pro­
duction YRs** 
 1,662 	 N.A. 1,813 
 N.A. +9.1
 

* 	 MAF and FFYP. 

** 	 In YR million at constant 1975/76 producer prices from CPO 
National Accounts Data. 

-246­



TABLE XII-11
 

YEMEN ARAB REPUBLIC
 
AGRICULTURAL 
SECTOR MEMORANDUM
 

Estimated Agricultural Sector 
Labor Utilization
 
in 1977/78 
and Projected Requirements in 1989/90*
 

1977/78 
 Projected 1989/90
Area Man-Days Total 
 Area Man-Days Total
(ha) (per ha) Man-Days Man Years 
 (ha) (per ha) Man-Days Man Years
('000) 
 ('000) 
 ('000) 
 ('000) 

Sorghum & 

Cereals
 

Millet 
 922 45 41,490 276,600 1,000 30
Maize 30,000 176,470
64 35 2,240 14,940 100 25
Wheat 56 41 2,500 14,700
2,300 15,330 100
Barley 60 41 35 3,500 20,590
2,460 16,400 40 
 30 1,200 7,060 

-J Legumes, Vegetables
Legumes 83 
 35 2,900 19,330 45 40 
 1,800 10,590

Green Vege­
tables 
 23 150 3,450 23,000 
 40 130 5,200
Potatoes 30,590
9 101 910 
 6,070 25 75 
 1,875 11,030
 

Fruits, Tree Crops

Fruits 
 14 100 1,400 9,330 20 
 80 1,600 9,410
Grapes 
 10 150 
 1,500 10,000 
 15 140
Dates 2,100 12,350
8 50 
 400 2,670 
 5 50 
 250 1,470
Coffee 
 8 75 
 600 4,000 10 75 
 750 4,410
 

Industrial Crops

Cotton 
 5 75 380 2,530 10 45
Tobacco 450 2,650
6 100 
 600 4,000 10 70 
 700 4,120
Sesame 
 10 35 
 350 2,330 15 
 40 630 3,530
 

Other Crops

Miscellaneous 52 40 
 2,080 13,070 65 40 
 2,600 15,300
 
Total Crops 1,330 
 - 63,060 420,400 1,500 ­ 55,125 324,270 

coninued ... 



I 

No. Man Yrs/ 
 Man Days Man Years 
 No Man Yrs/ Man Days 
Man Years
 
LivestockChickens('000)


Cattle 
Sheep 
Goats 

3,170 
1,000 
3,200 
7,400 

3 
70 
10 
10 

-
-
-
-

9,510 
70,000 
57,600 

133,200 

8,000 
800 

4,000 
8,000 

2 
70 
18 
10 

-
-
-
-

16,000 
56,000 
72,000 
144,000 

Total Livestock - - - 270,310 - - 288,000 

Total Crops andLivestock 

Unaccounted 
- 690,680 

- 612,270 

(rounding) 
- 9,320 

- 12,730 

Total Employment
in Agricultural
Sector 

700,000 
625,000 

From 1975 Census date, Includes 785,462 distributed by sectors plus a part of the
63,360 of 
the total 
labor force reported but not distributed by sectors.
Source: 
 Mission estimates. 
World Bank. April 1979.
 



20 to 25 per 1,000. Modernity has its negative impacts, 

too. There is a shift away from breast-feeding to powdered 

milk diluted with unhygienic water. Increased consumption 

of qat by lactating mothers 
and heavy consumption of
 

sugared drinks and white flour by all social classes are 

also to be deplored. Nutrition and health education must 

rate top priority in government plans and should be 
a
 

permanent feature of all donors and ministries which have 

responsibility in this area.
 

C. Strategic Considerations
 

The inflow of remittances into Yemen has increased 

family income levels for virtually all people. A high 

income elasticity of demand for Yemen's agricultural
 

products caused prices for these products 
 to increase sub­

stantially. Farmers responded to these price changes by:
 

- Changing the composition of production to increase 

output of higher value crops;
 

- Investing in infrastructure and farm equipment to 

increase output and market opportunities;
 

- Increasing use of farm inputs such as fertilizer, 

insecticides, 
seeds and plant material.
 

However, while there were some increases in yield 

during the FFYP, particularly for sorghum and millet, yield 

increases have for the most part been modest or nonexistent. 

There is evidence suggesting per-unit costs have 
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increased without increased yields. With stabilization of 

the inflow of remittances, demand will no longer increase as 

it has done in the past. Consequently, growth in farm 

incomes in the future will depend increasingly on raising 

yields and decreasing per-unit costs 
of production.
 

In this context the role of government should be to 

support activities which will assist farmers to expand 

output at reduced per-unit costs. This can best be done by
 

providing the following services to farmers:
 

1. Research
 

Research and to newtrials develop production systems 

should focus iuotfn on improved production patterns integrat­

ing crops and livestock, as well as new technological pack­

ages. Major emphasis should be directed toward suitability 

of technological packages, varieties farmingand systems 

developed by national and international research institu­

tions throughout the world.
 

2. Extension
 

Current needs of farmers cannot be met through develop­

ment of a traditional extension service, which would take at 

least one to two decades to institutionalize throughout 

Yemen. However, while an extension service is being
 

developed, farmers outside the SURDU and TDA type of pro­

jects can still be provided with minimal necessary informa­

tion by imaginative utilization of modern communications 
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media and by using traditional village leaders as change 

agents. Besides bringing research to farmers by extension, 

extension should also bring leading farmers to the research. 

The CARS at Taiz should consider running a programmed 

course, including audio-visual aids for large landowners and 

other members of the rural elite, who can afford to come on 

their own for 2-3 days at a time.
 

3. Water Management
 

Improving on-f rm irrigation efficiency appears to be 

equally urgent and cost effective. Groundwater development 

is extremely expensive; the average Yemen drilling cost of 

YR 1,000 ($220) per meter, compares to under $100 elsewhere 

in the region. Modern distribution techniques are limited. 

Metal piping is used everywhere, because appropriate PVC is 

not available. There is little knowledge of orfurrow 

sprinkler irrigation. 6 The government and donors should 

undertake steps to introduce modern technology and develop 

adequate marketing channels.
 

4. Maintenance of Capital Equipment.
 

Here the critical requirement is for more and better­

trained mechanics supported by ample levels of spare parts 

for pumps, etc.tractors, Training of the necessary skills 

needs to be expanded in ways which will assure the avail­

ability of skilled maintenance and repair personnel at the 

village level.
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5. Infrastructure
 

Government activities in this area should focus on 
improving farmer access to markets and increasing human 

capital at the farm level. Priority should probably go to 

upgrading farm-to-market roads, which are presently rough 

jeep tracks in most cases and expanding school and health 

facilities.
 

6. Electrification
 

Rural Yemen has a strong suppressed demand for 

electricity. 
This is only partly met by small diesel sets 

supplying power for lighting at the very high ofcost about 
YR 3 ($0.67) per kwh or YR 15 per light month. Such elec­

tricity is too costly to power tubewells; it is also subject 

to frequent breakdowns. Paradoxically, the public supply
 

has excess generating (150 mw) and Erima.-y transmission 

capacity, but investment in local distribution is deficient. 

With donor assistance, the government can make a signifi­

cant contribution to reducing per-unit costs of irrigation 

from tubewells by accelerating investment in local distribu­

tion systems to provide lower powercost (YR 1.5 per kwh) 
from the togrid farms for pumping systems and other farm 

equipment.
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NOTES
 

$440-$660 per month, or 
a per capita income of $810
 
to $1,220 assuming 6.5 persons per family.
 

2 It should be pointed out that duties on vegetables 
are 107%, and on imported meat, 17%.
 

3 Called locally Kanadi, 
a derivation 
of Kennedy,

from the first flour imports brought into Yemen by
USAID in 1963. Almost all the wheat and flour from
is 

Australia and no Canadian flour has been imported.
 

4 Equivalent to $220 per ton, about the same price as
that of fueloil c.i.f. Hodeidah. A fuller discussion 
on the firewood issue is given in the forestry section.
 

This is probably equal to the amount many male heads 
of household spend on 
their own daily qat ration.
 

6 In the highlands, irrigated farms are 
small and
 
dependent on relatively small sources of spring or well water. 
Thus the technology required is 
not of the type

used by TDA, but more of the horticultural garden type,
with very short distribution links 
and intensive
 
application.
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XIII. AGRICULTURE MARKETS
 

A. Domestic Markets
 

1. Background
 

This section concentrates on marketing aspects of 

domestic production, and how they are affected by imports. 

It draws on observations made in October-November 1982, and 

pertinent reports of 
the MAF and the World Bank.
 

There are certain marketing factors currently existing 

in Yemen that, despite import competition, work in 
the favor
 

of the farmer. These are:
 

a. Over 80% of the population still lives in the 

villages and most of them have their owki farms producing 

staple foods.
 

b. A great proportion of the nation's cash income is
 

generated by migrants, 
 nearly all of whom come from farm 

families. This weighs purchasing power for foods in favor 

of rural 
areas where the production is.
 

c. Yemen has emerged from a subsistence economy only 

in the past 5-8 years. Thus, many families not involved in 

agriculture still have strong family ties to their villages 

and direct non-commercial access to farm production. This 

true theis even of urban middle classes for whom ownership 

of farm land is economically and socially important.
 

These factors explain why marketed consumption of grain 
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is on!y 15% of total domestic production. In the case of 

meat, butter and ghee, cheese and yoghurt, non-marketed 

share of output for consumption accounts for 53%, 82% and 

88%, respectively. Only for fruits, vegetables and fish 

does the market account for the bulk of domestic production 

(Table XIII-I).
 

d. Rural cash incomes from remittance earnings have 

enabled many villagers to purchase pickups. Combined with 

the network of roads and jeep tracks that now connect nearly
 

all villages, farmers enjoy a degree of mobility and access 

to market centers unmatched in many other developing
 

countries. Nowhere is this more telling than in the
 

distribution of qat, picked fresh early each morning in 

the highland fields and immediately marketed all over the 

country. In fact, the qat distribution system provides a 

crucial commercial network throughout the land, carrying 

produce to villages on the back-haul and financing 

considerable new transport capacity through its profits.
 

e. The f Lnal major factor is the pronounced local 

preference for domestically produced foods. This presents 

farmers with an expanding demand and premium prices for 

their products, despite abundant availability of imported 

alternatives. Rather than destroying the market for
 

domestic produce, imports create a floor to domestic prices. 

This, plus qat, pushes up gross rural sector incomes, as 
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TABLE XIII-i 
ESTIMATED PROPORTION OF DOMESTICALLY PRODUCED SELECTED
 

AGRICULTURAL COMMODITIES TRADED VIA MARKET CHANNELS, 

1976/77, 1980/81 and 1986*
 

Percentage of Total 
Commodity 1976/77 1980/81 


Sorghum 
Millet 

Wheat 

Maize 

Pulses 

Potatoes 

Tomatoes 

Vegetables, excluding
 

Potatoes and
 
Tomatoes 


Grapes, Fresh 

Grapes, as Raisins 

Fruits, excludinq
 

Grapes and
 
Raisins 


Dates 

Liveestock, Cattle
 

Sheep 

Poultry 
Eggs 
Milk 
Fish 
Cotton 

Coffee 

Tobacco 


* 


15 10-15 
5-10 5-10 

5-10 
 5 


70 75 

50 60 

70 85 

70 85 


65 75 

85 90 

80 80 


50 60 

80 80 


45 50 

50 60 
15 20 

7 2 
50 70 
75 75 

90 85 

90 95 


Production by Weight 
1986
 

10-15
 
5-10
 

5
 
80
 
70
 
85
 
90
 

85
 
95
 
80
 

70
 
80
 

55
 
80 
40 

5 
95 
75
 
75
 
95
 

J. Allchin, "Marketing and Related Topics", in IBRD.
 
Agricultural Sector Study, November, 1981. 
 Annex I, p. 23.
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a proportion of national incomes, to enviable levels by 

world standards.
 

An example of how farmers benefit from a combination of 

imported supplies and local preference is the price relation­

ship between imported wheat and domestic sorghum. The 

former is priced cif. at about YR 0.90 per kg. (US $200 per 

ton). Its current, unsubsidized, controlled, retail price 

throughout the country is YR 1.5 per kg. The consumer 

prefers the local sorghum and is prepared to pay a premium 

for it, hence the minimum price goes up to YR 2 per kg. for 

the cheapest variety of sorghum. Since much of marketed
 

local sorghum is sold directly by farmers to consumers, 

farmers generally receive this paice. Another reason for 

the high sorghum price at farmgate is that there are no 

local oligopolistic buyers able to exercise their market 

power over a mass of financially-weak farmers. Farmers have 

cash reserves as a cushion while government policy is
 

neutral. Apart from controlling the price of imported grain 

via regulations setting strict marketing margins on its 

distribution, the government does not attempt to subsidize 

local grain, nor does it try to set prices for it.
 

In effect, there are two distinct food markets, a
 

highly structured one for imported commodities and a free, 

more informal one for local products. A liberal government 

policy, far from suppressing producer prices, actually 
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provides a high, almost guaranteed, minimum price for 

domestic producers, who are the majority of the consumers 

anyway. 
 In the case of vegetables, goveznment further 

assists by shutting out imports via a 107% duty. Fresh 

fruit imports carry a duty of 27%. 

2. Produce Marketing
 

With their 

having to sell 

large cash holdings from off-farm incomes, 

Yemeni farmers have substantial marketing power. High 

demand provides a ready market for their products, while 

remittances free them from the necessity of 

production at harvest time for glut prices to meet living 

costs 
and debts. This high cash availability, the ubiquity
 

of pickups in the villages and the ample supply of a vast 
range of consumer goods in the towns make marketing an 

attractive activity. Permanent shops have sprouted up 

rapidly in the countryside, along road junctions, gas
 

stations and in 
large villages, replacing the weekly
 

itinerant fairs. 
 These enterprises, well financed from 

remittance savings, further expand the outlets for maiketing 

by the farmer. 
Table 2 shows how well producers have pene­

trated the marketing system, proving that many of them have 

resources to 
indulge in petty trading.
 

In terms of volume, sales of fruits and vegetables now 

outweigh sales of grain, and since produce sold must be 

fresh, there are now several marketing issues. While only 
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15% of the grain is traded, fruits and grapes are produced 
almost entirely for 
the market, as indicated in Table
 

XIII-2. It can be seen that for tomatoes and grapes, which 

account for half of total volume fruit and vegetables sales, 

a substantial part of the produce marketing by farmers is 

done directly in urban centers. The five top urban centers 

account for 70% of the national urban market.
 

Live animals are sold individually or, in the case of 

sheep and goats, in 
very small lots. They are traded 

on-farm or at public markets in the country, with two-thirds 

of the sales to butchers being made directly by farmers. 

Prices are privately negotiated between the farmer and 

butcher, without recourse to weights or grades. Except in
 

four modern abattoirs, butchers slaughter the animals on the 

TABLE XIII-2
 

PERCENTAGE (BY WEIGHT) OF MARKETED PRODUCTION
 
Traded by Producers at Different Locations, 1980/81*
 

Commodity On Farms At Local Centers At Urban 

Tomatoes 
Potatoes 
Other Vegetables 
Grapes, fresh 
Grapes, as raisins 
Dates 
Other fruits 

5 
25 
15 
15 
0 

25 
40 

50 
55 
55 
15 
10 
55 
50 

Centers 
45 
20 
30 
70 
90 
20 
10 

* Ibid., p. 5. 
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open ground, so hygiene standards are non-existent. Meat is 

sold warm, and the price is the same for meat, fat, offal 

and bones. At retail, beef is sold by the kg., while sheep 

and goats are generally bought live from the butcher, who 

then slaughters them. Table XIII-3 gives the volumes of 

selected local and imported livestock products consumed in 

1978/79.
 

Fish is caught in the Red Sea by some 3,000 fisherman 

who sell at local auctions. Sales are made in bundles of
 

differing sizes, by species, 
without weighing. Sales 

records are maintained by species, bundles, price and 

seller. All transactions are for cash. The auctioneers 

charge 5-10% commission and may provide credit to fishermen 

for purchase of gear and supplies, recovering the loans from 

the auction sales. 
Table XIII-4 gives the distribution of
 

fish for 1978/79.
 

Dealers transport fresh fish with ice in large 

galvanized iron onboxes mounted pickups. At the major 

towns sales are also made through auctions and by the 

bundle, although large fish are sold individually. There is 

no shortage of ice either at the landing sites or in the 

major towns, but clean facilities at the auctions and retail 

outlets are lacking; fish are simply traded over a concrete 

or dirt floor.
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-----------------------

TABLE XIII-3 

CONSUMPTION OF SELECTED LIVESTOCK PRODUCTS
 

1978/79* 

Quantities in MT-------------------

Commodity Domestic 	 Total 
 Home (non Quantity

Production Imports Consumption marketed) Traded
 

Consumption
 

Red Meat 
(total) 36, 950 6,100 43,050 19,950 23,100

Poultry meat 2,600 40,000 42,600 1,200 41,400 
Eggs (in

millions) 201 150 351 170 181 
Butter and ghee 3,200 3,400 6,600 2,800 3,800
 
Cheese and
 

Yoghurt 2,000 400 2,400 1,750 650
 

* Ibid, p. 8. 

TABLE XIII-4 

DISTRIBUTION OF FISH 1978/79**
 

Form 	 Final Consumption MT 

Fresh 	 Coastal 2,500
 
Tihama 2,000
 
Highlands 2,000
 
Saudi Arabia 1,500
 

Subtotal 
 8,000
 

Dried and Salted All areas 	 9,500
 

(fresh equiv.)
 

Total 
 17,500
 

** Ibid., p. 9. 
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3. 	 Prices and Marketing Margins
 

Table XIII-5 gives the 
level of retail prices of
 

selected foods in October-November 1982. The high prices of 

much of the local produce are evident. Sorghum and wheat 

sell for YR 3-5 per kg. (US $660-1100 per ton). Nowhere
 

else in the world are free market grain prices so high; 

Japanese and ArabianSaudi government procurement prices are 

slightly higher, but only because of massive government 

subsidies.
 

The differential in meat prices is even greater. Local 

free-range chickens sell for YR 30-40 per kg. ($6.60-$8.80), 

three times more than imported frozen poultry and twice the 

price of live poultry grown from imported chicks and feed. 

Fresh beef and mutton sell for YR 60-80 per kg., three times 

the imported frozen cost. Fish, too, is expensive, selling 

for YR 30-80 per kg., depending on the species.
 

It i.s difficult to generalize on marketing margins, 

since so inany farmers sell directly to retailers. Table 

XIII-6 giies the shares at levels ofthree 	 exchange as 

estimatei by CARS. 
Table XIII-7 gives some prices and 

margins that prevailed in 1981, analyzed by a 	 marketing 

expert of the World Bank. 
A British consultant analyzing
 

the 	vegetable market structure in the five principal cities 

estimated that farmers received an average 30-40% of the 

retail price for tomatoes, potatoes and onions, when they 
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TABLE XIII-5
 

RETAIL PRICES OF MAJOR FOODS IN OCTOBER 1982*
 

Commodity YR/kg 

Wheat Flour -local 3-5 
-imported 1.5 

Sorghum -local, different varieties 3-5 
-imported 3 

Corn -local 4 
Potatoes 4-5 
Okra 10 
Onions 5-6 
Tomatoes 6-8 
Papaya 7-8 
Grapes -different varieties 10-20 
Raisins 
Oranges -imported 

35-60 
6 

Apples -imported 8 
Bananas -imported 6 
Chicken -country breeds, live 30-40 

-local, imported chicks, live 18-20 
-imported poultry, frozen 10-15 

Mutton 70-80 
Goat 40-55 
Beef -local, fresh 60-80 

-imported, frozen 25 
Eggs -local, each 0.6 

-imported, each 0.5 
Fish 30-80 

* Observations in Sanaa, Taiz and local markets in Sanaa
 

area.
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TABLE XIII-6
 

ESTIMATES OF SHARE OF FINAL PRICE OF SELECTED LOCAL ITEMS
 

ACCRUING TO FARMERS, WHOLESALERS, AND RETAILERS*
 

Share of Final Price %
 
Commodity 
 Farmer Wholesaler Retailer
 

Grains 
 65-75 15-20 10-15
 
Meat 
 85-90 
 - 10-15
 
Grapes 45-60 
 10 35-40
 
Bananas 
 50-65 
 - 35-50
 
Papayas 30-40 10-20 
 40-60
 
Vegetables 50-60 10-20 
 30
 

* MAF, Agriculture Research Service, various reports. 

TABLE XIII-7
 

AVERAGE PRICES AT THREE MARKET LEVELS FOR DOMESTICALLY
 

PRODUCED FRUITS AND VEGETABLES
 

DECEMBER THROUGH APRIL 1980/81**
 

Average Prices and Percentages Shares of
 
Consumer Prices
 

Farmers*** Traders/

Retail 
 To Traders/ Wholesalers Retailer to
 
Market Wholesalers 
 To Retailers Consumer
Commodity Location YR/kg %Share YR/kg %Share YR/kg %Shar6 

i 
Tomatoes 
Tomatoes 
Potatoes 
Papayas 

Hodeidah 
Sanaa 
Dhamar 
Taiz 

1.40 
3.28 
2.68 
1.95 

23.8 
42.1 
56.4 
48.4 

2.24 
6.05 
3.80 
-

14.3 
35.6 
23.6 
-

5.88 
7.79 
4.75 
4.03 

61.9 
22.3 
20.0 
51.6 

Grapes
(white) Sanaa 12.21 64.6 13.75 8.2 18.89 27.2 

Grapes
(black) 

Bananas 
Sanaa 
Taiz 

8.12 
2.25 

53.4 
39.4 

9.82 
-

11.5 
-

15.22 
5.71 

35.1 
60.6 

** J. Allchin, o2. cit., p. 25.
* 
 For five of the seven items listed, sales were made between farmer


and trader/wholesaler. 
Papayas and bananas were sold by farmers
 
directly to retailers.
 

-264­



are sold ex-farm. In any case, compared to almost any place 

else, Yemeni farmers receive a very high percentage of the 

retail price.
 

Despite the farmer's marketing strength, prices do vary 

considerably from place to place during the same time 

period. Village-to-urban differentials exist, because there 

is no nationwide system to market intelligence. Also, in 

the case of tomatoes, there is considerable distortion in 

the chain from farmers to retailers. At the end of October
 

1981, for example, retail prices per k9 . of tomatoes were 

YR 6-8 in Sanaa and YR 5 in Taiz, while producer prices were
 

as low as YR 1 for some farmers. Without minimizing the 

problems farmers face, marketing issues must be seen in the 

overall context of a predominantly rural economy, with only 

15% of the population in the towns. In both the highlands
 

and the Tihama, vegetables are grown and marketed where the 

population is, although areas with better resources and 

climate may aproduce greater percentage of output for the 

market.
 

The establishment of a market information service 

should be the first priority for the newly created Marketing 

Department of the MAF. Data collection should be very easy
 

as open air wholesale markets exist in the three major 

cities, with commission age-its who specialize in specific 

commodities for 5%a fee. The Marketing Department could 
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apply in these markets the same system already in force at 

the coastal fish markets and broadcast the essential data 

every morning.
 

4. A g r o-I n d u r
s t 
 i a 1 P r o s p e c t s
 

Processing of agricultural raw materials is still 
mostly a village-based activity. Modern agro-industry is at 

an embryonic stage of development Yemen,in presently con­

sisting of cream,ice flour milling, baking, biscuits, con­

fectionary, vegetable oil, ghee, dairy products, textiles
 

and tobacco. Most of 
 these depend almost on imported raw 
materials. Domestic resource-based industries are limited 

to cotton, mineral water and hides and skins.
 

At present, no vegetable, fruit fishor processing 

exists on an industrial scale. Yemen's current irrigated
 

area of 250, 000 ha is probably too small to generate the 

required surplus at l-wa enough price to make industiral 

processing viable. 
The potential fresh market is large 

enough to absorb most if not all the domestically produced
 

fresh vegetable and fruits 
 for at least the next five years. 

With the recent completion of the coastal road to the Saudi 

Arabia border, the fresh market expandwill even more. 

These markets should be big enough to underwrite rapid 

growth in market gardening. As a rule, producing for the 

fresh market provides the highest returns; processing only 

becomes viable when production exceeds demand and prices 

drop.
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The Red Sea fisheries are projected by the government 

to have a sustainable yield of nearly 30,000 tons. FAO 

experts believe that this figure is too optimistic, since 

the resource base is poor and no inventory study exists to 

support the projected tonnage. Furthermore, it is likely 

that the 1.78/79 estimate of 9,500 tons (fresh equivalent) 

of salted and dried fish is overstated. The public sector 

plans for export-oriented fish canning and freezing plants, 

planned for 1984, appear unrealistic. Not only is the avail­

ability of fish doubtful, but in an enlironment where fresh 

fish prices are among the highest in the world, there is no 

economic rationale for turning high-value fresh fish into a 

lower-value processed product competing at international 

pri ces. As with vegetables, processing can only be 

attempted when fresh supply exceeds demand prices dropand 

to a fraction of their current level.
 

Increased hide and skin production does not seem promis­

ing when the tannery at Taiz is operating at only 25% of 

capacity. It seems that the livestock numbers are not able
 

to support a higher output, although only an estimated one­

third of the available skins are collected each year.
 

Obviously, the hides and skins industry needs close investi­

gation to identify constraints and opportunities.
 

Agro-industries based on imported raw materials offer 

much better prospects as already shown by 
the biscuit
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factory, for example. One of the most promising would be an
 

oil-crushing and feed-mixing plant, based on imported oil 

seeds and grain. 1 With imports of poultry, eggs, refined 

oil and poultry feeds running at over YR 800 million per 

year, demand growing and the local poultry industry
 

expanding at an annual rate of 60%, Yemen can probably 

support two or more plants. U.S. industry has the required 

know-how, and appropriate contacts between American and 

Yemeni business groups should be encouraged.
 

Another potential project would be two or three poultry 

breeding enterprises to supply locally hatched day-old 

cihicks to replace those now flown in from Europe. Since 

USAID is already supplying assistance to a poultry project, 

the involvement of U.S. business in at least one hatchery 

would complement this activity.
 

A third prospect is for a sawmill totally based on 
imported logs. Yemen's commercial forestry resources are 

non-existent, and the few trees it has are rapidly 

disappearing to meet the insatiable demand for fuel and 

lumber. Lumber imports presently exceed YR 400 million and
 

per capita consumption, estimated at 2 cubic meters, is 

still 
rising. Timber is very expensive and firewood prices
 

are about the highest in the world, YR 800 cubicper meter 

in the highlands.
 

A sawmill would meet the growing demand for lumber, 
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furniture, boxes, poles, etc. Above all, the local firewood
 

and charcoal market would generate profits from mill wastes.
 

Generally speaking, mills obtain 60% marketable lumber from 

logs. The other 40% 
is mostly discarded or burnt. 
With the
 

high price of fuelwood locally, no part of the log need be 
wasted. Although current Yemeni demand 
is mainly for
 

tropical hardwoods, softwood consumption is growing and the 
U.S. is the world's largest exporter of softwood logs. 

Aside from its commercial viability, a local sawmill based 

on imported logs would be a most important element in the 
preservation of Yemen's trees by increasing the supply of 
fuelwood. It would also help reduce household energy costs,
 

which now claims 20 to 25% 
of the average family income.
 

The SFYP lists the following agro-industrial projects 

for implementation:
 

a. Public sector: Tomato paste, fish freezing and
 

canning, cotton ginning, textiles and pesticides. Except 

for pesticides, none of these appear viable. As noted
 

above, tomato and fish processing are not appropriate, given
 

current 
fresh market prices. As noted in Chapter XII, 
farmers will probably not grow more cotton since other crops 

generate more profits. Yemen cannot compete in textiles 
with Asian imports, especially those that come across the 

Saudi Arabian border, and consumers have not shown 
a
 

preference for locally made industrial textiles.
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b. Private sector. Macaroni, vermicelli, grain mill­

ing, biscuits, soft drinks, concentrated feeds, starch and 

glucose from millet, tanneries, shoes leather.and The last 

three would seem doubtful. Local millet is much too expen­

sive to convert into starch, while imports are cheap.so As 

noted above, tanneries are not practical. Similarly, shoes 

cannot be produced at prices competitive with imports.
 

B. Import and Export Markets
 

1. 
The Structure of the International Marketing Sector
 

YAR importers and exporters ("traders") in any 

particular commodity line, e.g. agricultural machinery and 

equipment, are insmall number. They are often
 

family-owned, closed corporations. They conduct business
 

operations as one would expect of members in a tight knit 

oligopoly, realizing that they are highly visible to their 

competitors and to the total economy.
 

Retailers of imported consumer goods, theon othier 

hand, are numerous and relatively homogeneous. They are 

essentially price takers, not 
price makers. Marketing
 

margins appear to be high and prices standardized. There 

does not appear to be much incentive to engage in price 

competition or to take advantage of locaticnal or service 

factors 
which might allow differential pricing (i.e.,
 

monopolistic competition).
 

The oligopolistic nature 
of the import market is
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illustrated by the following structural statistics. Five 
importers dominate the commercial market for imported 

cereals, the largest with 50% -60% of the market. 2 About 

18 machinery manufacturers sell their products in YAR, with 

five companies accounting for 
most of the tractor and 

implement imports. 3 In the frozen poultry market, one 

firm is responsible for 20% of the imports (1100-1500 

MT/month, from France), one-fourth of which is retailed by 

the importer, the remainder being wholesaled to other Sanaa 

retailers. 4
 

Import licenses are issued by the MST. 
 Committee 

approval is required for import licenses for wheat, flour, 

sugar, rice and cement, 5 although one report states that 

"in practice the commercial import volume of grain is not 
controlled" because both import licenses and authorization 

to buy foreign exchange are freely given. 6 Import 

licenses are issued automatically for other commodities 

"unless the market is full." After the MST has issued the 

import license, the Central Bank authorizes the purchase of 

foreign exchange. Following approval by the Ministry of 

Industry, a letter of credit is issued by a commercial bank 

and tenders are offered to bidders. 7
 

At least four YARG agencies are involved in the import 

market. 
Tenders for wheat and flour go out through a public
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corporation (GCFT) and private importers. 
 Imports are
 

allocated 60% 
to private firms and 8
40% to GCFT. The
 

Government Employee Society the andand Military Police 

Corporation import foodstuffs, including live animals, for 

schools, hospitals and the armed forces, but also to sell to 

the public. The CACB distributes much of the imported 

agricultural production inputs, discussed in the following 

section.
 

Government influences the price of food grains and 

flour through the activities of agenciesits described 

above. Applying prescribed margins, the MST fixes a maximum
 

price for each imported lot's sale by the importer, whole­

saler and retailer. The prices include transport costs and 

thus vary depending on distance from the port of entry,
 

Hodeidah. Two 
 study teams found that the maximum prices 

were reasonably effective, strictly theat importer and 

wholesale levels, partially 
at the retail level. 9 No
 

official regulation exists in marketing domestic grains.
 

The Government Employee Society and the Military and 
Police Corporation, by selling to the public at near cost, 

often set the market price for the respective imported food 

commodities and undersell the domestically produced counter­

parts. The CACB is in a position to monitor and perhaps 

influence the prices of agricultural production supplies 

through control of distribution. 
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TABLE XIII-8
 

MAJOR FOOD AND AGRICULTURAL IMPORTS AND EXPORTS
 

YAR (1980)*
 

Commodity 
 Value 

(1,000 YR) 


A. 	 Imports
 
Live Animals 60,569 

Meat and Meat Products 208,099 

Dairy Products and Eggs 473,971

Fish and Fish Products 36,352 

Cereals and Products 395,788 

Vegetables and Fruits 
 538,457 

Sugar and Products and
 

Honey 363,002 
Coffee, Tea, Spices 59,663
Animal Feedstuffs 36,128
Miscellaneous Foodstuffs 40,534 


Total: 	 Food and
 
Live Animals 2,212,563 


B. 	 Exports
 
Live Animals 
 656 

Fish 
 1,704

Biscuits 
 18,755 

Potatoes 
 300 

Fruits 
 761 

Coffee 
 879 

Hides and Skins 
 6,237

All Other Exports 	 19,497 


Total: 	 Exports 48,789 


* 	 Central Bank of Yemen, Financial 
Bulletin, January-March, 1982, Vol. 10, 
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% of Total
 
Imports
 

0.7
 
2.5
 
5.6
 
0.4
 
4.7
 
6.4
 

4.3 
0.7
 
0.4
 
0.5
 

26.2
 

% of Total
 
Exports
 

1.3
 
3.9
 

38.3
 
0.6
 
1.6 
1.8
 

12.8
 
39.7
 

100.0
 

Statistical 
No. 1.
 



2. 	 Recent Trends in Import and Export Marketing
 

Total recorded imports by were 8.454
the YAR YR billion 

($1.88 billion) in 1980 and YR 7.868 billion ($1.75 billion) 

in 1981. For 	the first three months of 1982 the figure was
 

YR 2.2 billion, but the total for 1982 is expected to be 

about YR 8 billion.1 0 
 Food product and agricultural
 

imports in are1980 shown in Table XIII-8. Total exports in 

1980, (excluding re-exports), were 48.8YR million ($10.8 

million).11 i Agricultural and food exports constituted 65% 

of all exports.
 

For the time period covered by the FFYP (1975/76­

1980/81) imports increased at an annual compounded rate of 

18.4% in real volume, going from 38% of GDP 	 in 1975/76 to 

66.4% 
in 1980/81. In 1982 the structural composition of 

imports was:
 

19.8% capital goods
 

29.7% intermediate goods 

50.5% consumer goods.12 

In the judgment of a commercial banker, imports of 
capital goods, primarily machinery, by the private sector 

have now stabilized and perhaps declined, while those of the 

government have increased; thus, netthe capital goods 

imports are at about the same level as in recent years. 

Capital imports for agriculture should accelerate, if the 

30% of total investment scheduled for agricvl.ture in the 
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TABLE XIII-9
 

IMPORT DEPENDENCY FOR SELECTED FOODS, 
1981*
 

Food Commodity Approximate % of 
Consumption which is Imported 

Poultry Meat 90 
Wheat 80 
Dairy products 50 
Sesame 50 
Eggs 40 
Beef 20 

Mustafa El Mubasher, Study of the Possibilities of
 
Substituting the Imported Agricultural Foodstuff by
 
Domestic Production in the YAR undated ms. in Sanaa.
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SFYP is realized.
 

Exports grew 12. 5% annually from 1975/76 to 1980/81, 
constituting 4.3% of GDP at the beginning of the period and 

5.9% at the end.
 

Estimates of import dependency for basic food commod­
ities in 1981 range from 90% for poultry meat and 80% for 

wheat to 40% for eggs and 20% 
for beef (Table XIII-9).
 

Import duties on the three food products, wheat, flour, 

and powdered milk are zero and relatively low on most other 

foods. The notable exception is fresh vegetables, which 

have customsa duty of 100% plus the combined defense and 
statistics levy of 7%. However, the YAR is now considered 

to be fully self-sufficient in fresh vegetable production. 

Import duties on selected food commodities, as of September 

1981, are recorded in Table XIII-10. 

Data on imports of agricultural production inputs are 
sparse and of questionable accuracy. The best available
 

data are given in Table XIII-lI.
 

An important aspect of the agricultural input market is 
the activity of the CACB, a YARG entity. This is the only 

institutional source of credit for Yemeni farmers, since com­

mercial banks do not lend to agricultural producers.
 

CACB is engaged in a major activity of supplying in­
kind to farmers, fertilizers, plant protection chemicals, 

agricultural implements and other cr'op inputs. CACB entered 
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TABLE XIII-10 

DUTIES LEVIED ON SELECTED IMPORTED AGRICULTURAL 

COMMOE TTIES* 

(As of September 10, 1981) 

Type of Duty
 
Commodity 
 Customs Defense Statistics Total
 

-Percentage ad-valorem c.i.f.** 

Meat, Red-frozen 10 r 2 17
Meat, Poultry-frozen 15 5 2 22Eggs 1 5 2 8Milk, Powder NIL NIL NIL NILMilk, Fresh, Evaporated, etc. 10 5 
 2 17
Butter 
 5 5 2 
 12
Margarine/Edible Oils and Fats 25 5 2 32Cheese, White 
 5 5 2 12Cheese, Other 
 25 
 5 2 32Wheat, Grai.n NIL NIL NIL NI1.Wheat, Flour and Meal NIL NIL NIL NILSugar 
 13 
 5 2 20
Rice 
 8 5 2 15
Vegetables, Fresh 
 100 5 2 107Vegetables, Canned 
 25 
 5 2 32
Apples, Fresh 
 20 5 2 27
Bananas, Fresh 20 5 2 27Grapes, Fresh 
 5 2 27 

Reproduced from IBRD Agricultural Sector Study, November 17, 
1981 

** ['o express the c.i.f. value in YRs, a conversion rate of
 
$1 = YR 5.00 is used; consequently, the rates of duty

tabulated above are increased by the factor 5.00
 

4.50
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TABLE XIII-11
 

IMPORTS OF AGRICULTURAL INPUTS, 1976-1980*
 

Commodity 
 1976 1977 1978 
 1979 1980
 

A. Chemical Fertilizers
 
Nitrogen YR 1,000 ­ 3,917 - 7,361
Phosphate YR 1,000 
 32 2,497 140
 

MT 
 15 91
Potash YR 1,000 
 18 39
 
MT 
 9 22
Other 
 YR 2,968 5,069 5,219 28,964 3,311
 
MT 4,326
 

B. Agricultural Machinery
 

Tractors YR 1,000 
 699 58,483 71,509 12,745 60,552
 
No. 
 4,284


Tractor Parts 
 YR 1,000 2,736 4,378 21,992 36,901

Carts YR 1,000 32,670 11,393 928 37,943 16,834


No. 8,089 23,553 7,912 13,440
Ag. Machinery 
 YR 1,000 1,975 808 25,550 29,925 13,440
 

Irrigation 
Pumps YR 1,000 17,750 48,826 - 43,330 96,836 

No. 55,491 44,932 

C. Insecticides, Animal Feeds, Planting Material
 

Insecticides 
 YR 1,000 6,526 3,761 20,862 31,533 23,721
 

Animal Feeds YR 1,000 
 57 1,192 1,355 6,251 34,181
 

Seeds YR 1,000 
 1,737 299 1,702
2,187 1,546
 

Seedlings YR 1,000 
 314 
 104 450
 

* All 1977 data are for the last six months only. 

Source: A foreign 
trade publication on Agricultural Materials and

Supplies, 1971-1980, Ministry of Agriculture and Fisheries 1982
 
(Arabic).
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into the supply of inputs in-kind in order to ensure that 

the inputs would be available and that the prices to the 

farmers would be reasonable. Many traders in the private 

sector, who originally marketed fertilizers, discontinued as 

the volume left after CACB operations was too small and the 

profit margin nonexistent. As a result, only CACB supplies
 

were available 
in many areas and farmers who were not
 

borrowers from CACB are unable to get supplies, or oniy a 

limited amount from bank stocks.12
 

According to personnel at the bank, they offer no 

advice or guidance to borrowers on the most suitable size or
 

Private dealers bringing in
 

type of the some 50 makes and models of tractors which are 

imported. 13 As of January 1, 1983, the CACB will 

discontinue its trading activities, except for fertilizer 

distribution in remote areas. 

fertilizer from Saudi Arabia, where its retail price is 

heavily subsidized, have already started to seli to farmers 

at prices slightly below Lhose charged by the CACB.
 

3. Future Indications for Imports and Exports.
 

a. Pressures on consumer demand for food. The annual 

rate of growth in food demand was from 3.9% to 6.7% between 

1975/6 and 1980/81, taking into account the 1975/81 popula­

tion increase, domestic food production increase and income 

growth.
 

The marginal rate of food self-sufficiency, i.e., the 
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food production in relation to 
the rate of growth in demand, for the 1975-81 period was 
between 18% and 29%. Population and income growth were 

rate of growth in domestic 

exerting pressure on food demand from three and one-half to 
five and one-half times the rate that domestic agricultural 

production was respcnding. The impact on food prices and
 

import demand for food is obvious.
 

The MAF has made preliminary estimates by commodity for 
food production, imports and consumption at time intervals 

to the year 2000, along witn self sufficiency ratios. In 

addition to imprecise population and per capita consumption 

data, food import statistics are uncertain because: (1) 

CPO figures are derived from import duty collections and are
 

recorded in YR, not physical volume, (2) MST records are
 

higher than CPO's for import licenses issued, which may be 

executed in a later accounting period, or not at all.
 

4. Exports
 

Exports traditionally have been hides and skins, coffee 

and cotton. 
They have declined, and efforts 
by the
 

government to revive them are unlikely to succeed. Hides 
and skins exports, generally of poor qualilty because of low 

animal nutrition and health, have fallen because livestock 

numbers have been diminished by drought and disease. They 

will pick up only as the herds build up, and quality can 

only improve with increased attention to health and 
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nutrition by farmers. This is a long-term development; in 

the short term, modern abattoirs, with their more efficient 

methods, should be able to provide the Taiz tannery with 

cleaner skins free of flaying damage.
 

Coffee is now grown almost entirely for domestic
 

consumption. Production is stagnating, mainly because the 

farm-level technology has not improved at all, and because 

the same land under qat wili give returns many times that 

of coffee. International coffee price projections are not 

good, but within Yemen, local coffee has an assured market, 

selling for about YR 30 per kg. unhusked. This is far above 

world prices, currently averaging YR 15 per kg. of husked 

Arabica berries. The Yemeni farmer, however, has 
an
 

additional incentive in the domestic market thatin the husk 

sells for the same price as the bean. Elsewhere the husk is 

of no value at all. YAR actually imports coffee husk from 

East Africa. 

Cotton probably has the least prospects. Short-stapled 

and grown in the Tihama, it must have irrigation; currently 

yields of seed cotton are 1 to 1.5 tons/ha. This is sold to 

the state-owned mill, and farmers received about YR 2 per 

kg. net. Domestic mill demand exceeds production, so 

additional cotton is imported. Past problems with termites 

and excessively low prices offered by the mill are now over, 

but even with more water and extension, production prospects 

-281­



must be deemed dull. With high domestic demand for fodder, 

fruits and vegetables, farmers obtain much higher returns 

per ha. and per labor unit growing these other crops instead 

of cotton.
 

The most important development affecting Yemen's
 

merchandise exports is the building of the coastal road to 

join the Saudi Arabian market network. This link was opened 

in late October 1.982. Trucks can now drive all the way from
 

Sanaa or Taiz to Jeddah within three days, opening up a very 

large and favored market to Yemen's horticulturalists. 

Exports of melons, okra, tomatoes and other produce should 

pick up smartly. Transport is available as trucks bringing
 

cargo to Yemen currently return empty. Given this 

development, it likely theis that proposed tomato plant, 

will not be able to operate profitably because of a lack of 

raw materials at reasonable prices. It is doubtful that the
 

plant could compete against the fresh market even during the 

winter glut season. 1 3 
 Rather than trying to salvage this
 

doubtful investment, it is probably more remunerative for 

government to assist in developing the fresh vegetable and 

fruit market in Saudi Arabia. The immediate and most urgent 

need is to introduce proper grading and packaging standards 

and practices. Failure to do so will ensure that Yemeni 

producers will rapidly be shut out of the sophisticated 

Saudi Arabian market, a fate already threatening current 

exports of okra which are shipped ungraded and in sacks.
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5. The Role of the YARG in Food and Agricultural Imports 

and Exports. 

Government planning in a market oriented economy, where 
investments and expenditures are
most made by private
 

decision makers, can only be indicative of the future 

direction of the economy. The 1% annual growth rate for 

imports for the OFYP (1982-86) appears wholly unrealistic, 

since imports increased more than 18% annually in real 

volume from 1975/6 to 1980/81. 

The SFYP calls for the structure of imports in 1986 

to be capital goods, 21%; intermediate goods, 39%; consumer 

goods, 40%. This is basically a shift of 10% of total 

imports from consumer goods to intermediate goods, compared 

to the 1982 import composition cited earlier. 
 In the 

agricultural sector, this wo'ld entail the importation of 

increased amounts of fertilizers, chemicals, foodstuffs, 

seeds, plant materials and other expendible inputs to boost 

domestic production of food and fodder. The present
 

economic and political environment is conducive to 

intensified productivity in the private sector and will 

bring this about.
 

6. Import-Export Policy Alternatives
 

The options available to the YARG in manipulating 

import-export policy are limited for at least two reasons. 

First, it is contrary to YARG philosophy to intervene in the 
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economic activities of the private sector. 1 4 Second, in 

most cases the YARG does not have the means of carrying out 

interventionist policies. 
 It has neither the manpower, 

financing nor experience to enforce additional regulations 

or even stricter adherence to existing ones. An example is
 

import duties, for which no means of collection exists for 
imports from the YAR's two neighbors, Saudi Arabia and the 

P DRY. 

The following section enumerates and evaluates several 

policies involving import-export activities which the YARG 

might consider undertaking. The overall goal is to assist in 

the development of human capital and social institutions to 

harmonize the Yemeni economy with that of the outside world.
 

a. Encourage the importation and local production of 
appropriate agricultural technology. This includes develop­

ing ways for stimulating private sector demand for adaptable 

crop varieties, tractors and implements tosuitable terraces 

and other small scale farming, plant and animal nutrition 

and disease control materials, etc. The public sector 

effort must begin emphasizing the benefits to the private 

sector of appropriate technology, not replacing 

private-sector leadership.
 

b. Participation in the promotion of proper and effi­

cient application of technology. Evidence exists that 

Yemeni farmers are willing tryto and seek out improved 
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production methods. 
Sometimes the available technology is
 

not suitable to their needs or knowledge of proper use of 

the machine, plant or 
material is not available. The public
 

role should be to demonstrate that traders, farmers, market­

ing firms, commercial banks and other private businesses 

will all benefit when appropriate te-chnology is efficiently 

used. Attention should be given to tying the procurement of
 

appropriate technology to its use and servicing.
 

c. Stimulation of an appreciation of the requirements 

for gaining access to export markets. The YAR is not likely 

to become a major exporter of agricultural products;
 

nevertheless, for those products in which it might be able 

to compete (grapes, certain vegetables) in some market 

(e.g., Saudi Arabia) a knowledge of such factors as quality 

requirements, packaging, timing of delivery, etc. is 

crucial. The public sector should be prepared to play an 

educational and perhaps regulatory role to help enhance 

penetration and the long term reputation of Yemeni products 

in export markets.
 

d. Utilization of food-aid programs to build local 

institutions. YARG has re
cently approached the U.S.
 

Government on the subject of terms for wheat purchases. 

Among the several possibilties are sales under PL 480, Title 

I, that provide for application of local currency receipts 

to self-help programs in the recipient country. One of the 

-285­



institutions crucially needed for the long-tp-nn agricultural 

development of YAR is a faculty of agriculture at Sanaa 

University. 
From a development perspective, other considera­

tions aside, Title I funds appear haveto a potential for 

being used in ways consistent wibth the strategy for develop­

ment of YAR agriculture. 

e. Adjustment of the import duty structure to help 

stimulate domestic agricultural production. Higher import 

duties on food products -night be used to attempt to decrease 

consumption of imports .and stimulate 

demand for domestic products. Aside from the fact that the 

YARG relies on import duties for revenue, increasing import 

duties is not likely to accomplish the intended result for 

the following reasons:
 

(1) Food is probably quite inelastic to price changes,
 

so that increasing the import duty and thus retail 

price would have a minimal effect on the quantity
 

consumed and imported. It would provide a higher
 

price floor for domestic products, but in nearly
 

all cases, imported and local products do not
 

compete directly on price.
 

(2) Higher import duties would give greater incentive
 

to smuggling, especially across the open border
 

with Saudi Arabia.
 

(3) Even if successful, using duties for the purpose 
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of influencing consumption patterns would be
 

contrary to YARG policy and will lead to price
 

distortions.
 

C. Strategic Considerations
 

Because of the nature of recent growth in rural 

incomes, farmers in Yemen do 
not face very difficult 

marketing problems. The main issues relate to smoothing out 

the present flow of food to and from the countryside and 

guiding public-sector investment into the most appropriate 

uses. Market intelligence is the most obvious shortcoming 

in domestic marketing. In 1981, the MAF established a 

Marketing Department which is the appropriate vehicle for 

collecting and disseminating relevant price data.
 

Storage requirements are changing as farmers no longer 

need to maintain grain reserves for bad years, as they did 

in the past. On-farm storage techniques and practices are 

still inadequate and the Marketing Department is again an 

appropriate agency for extending advice to farmers. Many 

external donor agencies, multilateral and bilateral, can 

assist with storage and post-harvest expertise and the MAF 

should utilize this assistance.
 

Exporting horticultural produce to Jeddah and other 

Saudi Arabian markets seems to offer promising prospects. 

However, these are sophisticated and highly competitive 

markets, and Yemeni produce must be graded, sorted, cleaned 
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and properly packed before it crosses the border. The 

establishment of such procedures should be the immediate 

task of the recently incorporated Agricultural Marketing 

Corporation, whose exact role at present is unclear. In 

addition, to ensure proper access to the Saudi Arabian 
market, close relations would have to be developed with the 

principal merchants there.
 

If exploited carefully, exports of fresh produce can 
rapdily generate more merchandise exports than the tradi­

tional exports of coffee, hides and cotton. The rate of 

growth of exporting fresh produce will ultimately depend on 
the relative prices of fresh fruits and vegetables in the 

Yemen and Saudi Arabian markets. In this context, a devalua­

tion of the Yemen riyal would be of prime importance. There 

would be other effects of such a devaluation, but the impact
 

on exports of fresh produce appears to be the most predict­

able.
 

Agro-industrial projects are being promoted for which 
there appears to have been less than adequate attention paid 

to 
their economic viability. With local prices for fresh
 

vegetables, fruit, andmeat fish among the highest in the 

world, there does not appear to be an adequate rationale for 

promoting processing plants for tomatoes, cotton or fish. 

The fresh market is always the highest priced, and 

processing is viable only when supply consistently exceeds 
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demand, which is generally not the case in Yemen.
 

Physical facilities need continued suppport from both 

private and public sectors. Clean, hygienic facilities for
 

fish and meat marketing must be expanded in all major market 

centers. 
The Hodeidah grain importing facility needs com­
plete renovation. This should be considered in conjunction 

with the feed and oil complex recommended in this report. 

Credit must also be made available for private sector initia­

tives in grain storage facilities and in improving artisanal 

fishing boats, gear and ice plants.
 

Price control mechanisms currently operating in Yemen 

are 
performing adequately. The free 
market system is
 

ensuring that prices received by farmers provide them with 

reasonable profits. 
 Import duties are adequate; in fact, 
for fresh vegetables, they are probably excessive at 100%.
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NOTES 

At current price ratios, domestically produced grain 
would not be competitive with imported grain and oil 
seed prices would probably not 
be high enough to
 
stimulate local production.
 

2 IBRD. Report No. 1057a-YAR, May 6, 1976.
 

3 IBRD. Agricultural Sector Study, November 17, 1981.
 

4 Liaquat R.S. 
 Jamal, National Cold Storage and 
Supermarket, personal interview, November 2, 
1982.
 

Ministry of Supply and Transport, personal interview, 
October 31, 1982.
 

6 IBRD. Report No. 1057a-YAR, Op. cit.
 

7 Naji A. Awas, Citibank, personal 6,interview, October 
1982.
 

8 
 IBRD. Agricultural Sector Study, Op. cit.
 

9 IBRD, Report No. 1057a-YAR and IBRD, Agricultural 
Sector Study op. cit.
 

10 Central Bank 
 of Yemen, Financial Statistical 
Bulletin January-March, 1982, Vol. 10, No. 1. and Naji
A. 
Awas, Citibank, personal interview, October 6, 
1982.
 

11 SFYP, draft copy.
 

12 Abdul Muamin, Commercial Section Manager, and David 
Allen, British Agricultural Engineering Advisor,

CACB,personal interview, October 26, 
1982. 

13 It takes an average 5 kgs. of fresh tomatoes to make 
1 kg. of paste. The cost of can
the and canning

usually exceed the cost of purchasing tomatoes. Thus
the proposed factory will have to pay at most YR .50 per kg. in order to produce a product that could sell 
on price alone in 
the local market.
 

14 Exceptions: food 
imports by the GCFT, the Govt. 

Empl. Soc. and the Military and Police Corp.; 
distribution of agricultural inputs by CACB.
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XIV THE STRATEGY
 

A. Major Chanqes Affecting Agriculture
 

This assessment of agriculture in Yemen has examined a 

number of development constraints and opportunities. There 

are many inareas which it will be necessary to initiate 

changes and strengthen performance as the people and govern­

ment of YARthe continue to grapple with development issues 

in agriculture. 
The major events and changes affecting 

agricultural development that occurred over the past two 

decades are the following.
 

1. The opening up during the 1960s of a 
rela­

tively closed economy which over the past few
 

years has participated actively 
 in the inter­

national 
trade and labor markets.
 

2. The shift in agriculture from largelya 


self-contained 
 subsistence farming system to 

one which, on the demand side, participates
 

broadly in market
the economy and, on the 

supply side, is 
becoming increasingly market­

oriented.
 

3. The growth of an economy, based largely
 

on the export of labor services, which has
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been economically liberal 
in that it has
 

relied mainly on market forces rather than 

controls in both the international and 

domestic markets.
 

4. The reliance on external sources for the 

financial and human capital resources neces­

sary to implement public sector development 

activities.
 

5. The growth of investment in transporta­

tion and communications infrastructure and 

equipment that has greatly facilitated access 

by agricultural producers to markets.
 

6. The shift from a substantial surplus of 

labor in agriculture to a relatively limited 

and high-cost labor supply. 

7. The increased demand for and investment 

in water supplies necessary for the vertical 

intensification of agricultural production 

and a shift from drought-resistant grain
 

production to other crops.
 

8. The process of shifting from a risk­

adverse agricultural strategy to 
greater
 

willingness to accept risks in responding to 

changing consumer demand.
 

9. The changing of technology and farming 
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practices required for farm units to adjust 

to new supply-and-demand conditions.
 

10. The need for improved and expanded 

services to support and facilitate the growth 

of an increasingly complex agricultural 

investment, production and marketing system, 

including the demand for trained technical 

people at all levels.
 

11. The maintenance of macroeconomic poli­

cies which have not discriminated against 

agriculture. 
However, the government has 

apparently made no attempt to form agricul­

tural sector policies which would deal effec­

tively with agricultural development issues.
 

12. The limited capability of the government
 

to extend its authority throughout the 

economy on many operating and development 

matters, because of 
continuing political
 

dissidence and inadequate institutional capa­

bility. 

B. Development Issues 

Within the above context, there are a number of 

development issues which will need attention over the next 

decade, if the agricultural sector is to contribute 

significantly to 
the growth of the Yemeni economy.
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1. As the amount of officially recorded
 

workers' remittances continues to stagnate, 

the YARG will need to address policy issues 

associated with the worsening balance of
 

payments and budgetary situations in ways 

which stimulate rather than constiain 

increased agricultural production and
 

marketing.
 

2. Agricultural sector policies need to be 

addressed on issues of water utilizati'n, 

environmental degradation, crop and livestock 

production alternatives, market potentials, 

government intervention in the marketing 

system and the relative roles of the prrivate 

and public sectors in providing selvices and 

access to assets for farmers.:
 

3. Agricultural institutions providing
 

services to farmers need to be strengthened. 

The MAF needs to increase its capability to 

plan, monitor and carry out continuing 

responsibilities and development activities. 

In so doing, it is essential to improve the 

data Dn which policy and investment decisions 

are based. Of particular importance is 

increasing the scope and quality of research 
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and extension services. 
Moreover, increasing
 

the technical competence and operating effec­

tiveness of departments such as livestock, 

horticulture, agronomy and 
irrigation is
 

essential, if the MAF is going to provide 

relevant services and facilitate changes in 

farming practices as production and marketing
 

opportunities shift.
 

4. Closely related the isto above the 

requirement to increase human capital 

resources at all levels in the public and 

private sectors. The entire range of the 

education spectrum from basic literacy to the 

scientific and professional level falls far 

short of development requirements. Develop­

ment activities at. all levels are con­

strained: farmers :re unable to follow 

written instructions for utilization of farm 

inputs; capital wasted
is because of the
 

inability to do necessary maintenance and 

repairs; private investment decisions go
 

wrong because of analytical and planning
 

deficiencies; public and private institutions 

flounder because 
trained administrators,
 

scientists, technicians and other support 
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staff are simply not available; and, develop­

ment activities financed by donors fail to 

become institutionalized because counterparts 

and other Yemeni staff needed on projects are
 

lacking. 

5. While farmers have demonstrated a respon­

siveness to market forces in choosing among 

production alternatives, their capability to 

do so in a way which contributes to the expan­

sion of output is limited. Change is inhib­

ited by traditional production patterns which 

emphasized food security rather than maximiz­

ing income from production. Even when 

farmers are prepared to make changes to pro­

duce new crops, a lack of adequate plant
 

materials or seeds, insufficient knowledge at 

all levels about the performance charac­

teristics of alternative crops, the inability 

to obtain information on essential cultural 

practices, the lack of market information and 

similar constraints severely limit the 

ability of private-enterprise farmers to
 

adjust to new market conditions.
 

6. The volume of goods, including agricul­

tural products, supplies and equipment, has 
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expanded enormously over the past decade. 

The market has been reasonably effective in 

handling this increased volume. However, 

there appear to be two functions of the 

market which have received inadequate atten­

tion. These are the technological appro­

priateness of imported agricultural inputs 

and the alternative opportunities for expan­

sion in domestic and international markets.
 

7. Resource management presents a particular
 

challenge in Yemen. 
 Cultivable land and 

water for agriculture have always been scarce 

resources. Labor, which theover centuries 

has been in surplus in Yemen, is now rela­

tively scarce and certainly high cost per 

unit. Capital, which in the past depended on 

surplus labor for creation, is now relatively 

abundant in agriculture. How to substitute 

capital for labor in maximizing the effective 

utilization of the scarce resources, land and
 

labor, will need to be addressed for both the 

horizontal and vertical expansion of agricul­

tural production. The major problems are 

maintenancee, enhancement of usable resources 

and maximizing utilization of existing
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resources. 
 This means preventing deteriora­

tion of the land while increasing its 

capacity to retain moisture, improving the 

effectiveness of water distribution systems 

and establishing adequate water use manage­

ment.
 

C. Other Donor Activities 

There are a significant number of areas in which it 

appears that other donor assistance adequately covers 

development requirements over the next five years. The 

highly critical area of agricultural research is being 

covered by IDA/FAO assistance, supplemented by specialized 

research financed by bilateral donors as part of project 

activities. While in undertaking certain projects it may be
 

necessary for a bilateral donor to finance project-specific 

research, this should only be done in close coordination 

with CARS.
 

Livestock investment requirements appear to be 

adequately covered by European bilateral donors and the 

private sector, except for increasing the institutional 

capability of the Livestock Department in 
the Ministry.
 

Basic infrastructure supporting agriculture has an 

adequate flow of investment resources from international and 

Arab donors, local communities and private enterprise.
 

While the MAF has planned additional area development 

projects, the World Bank has strongly recommended that 
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investment during the SFYP period be limited to ongoing 

projects. 
Within the context of this 
recommendation,
 

adequate financing of area development schemes is available.
 

The World Bank and European bilateral donors are provid­

ing assistance for field crops and annual vegetables to 

determine feasible alternative crops and provide for the dis­

tribution of appropriate varieties. However, in the horti­

cultural area the development and distribution of plant 

material is 
not being addressed by other donors.
 

With respect to agricultural education, only graduate 

study and functional 
literacy appear to be adequately
 

covered by the donor community.
 

Fisheries are also receiving necessary support from 

World Bank and bilateral donors.
 

D. Strategy Issues
 

Before setting out the development assistance prior­

ities in agriculture for AID, there are a number of strategy 

issues which need to be discussed. 
 First, the sector assess­

ment team has been asked to comment on institutional arrange­

ments for carrying out the strategy. A majority of the team 

believes that the present arrangements with Consortiumthe 

for International Development should be continued. While
 

the current system of a collaborative arrangement among CID, 

the MAF and USAID may not be perfect, there is no guarantee 

that any other institutional arrangement would provide 
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a contractor able to perform as effectively as CID, given 

the current CID leadership in the field, the experience of 

CID in Yemen and the potential professional capacity in the 

CID member institutions. There are areas in which CID 

performance needs to 
be improved. The CID process of select­

ing lead schools needs to be changed to assure that the 

school selected has the requisite technical capability. 

Perhaps some system of peer review could be CID alsoused. 


needs to put 
more stress on language competence. Personnel 

being posted to Yemen should receive language training up to
 

the S-l, R-1 level and language training should be continued
 

at post. Additionally, care needs to be taken not to over-­

load. New activities or expansion of existing activities
 

should be undertaken 
 only after a determination has been 

made that CID can provide the necessary assistance. In this
 

connection, CID beshould prepared to seek out needed 

competencies from institutions outside its structure. A 

continuing dialogue on these and similar issues between CID 

and USAID within the spirit of Title XII legislation is 

essential to carrying out successfully the agricultural 

strategy and program. Given the leadership in USAID and 

CID, the team believes that a useful dialogue can be main­

tained.
 

Second, the team was requested to recommend whether or 

not AID should continue assistance to the agricultural 
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sector. The team believes such assistance should continue. 

Agriculture is the most important sector in the domestic 

economy, both in terms of contribution to GDP and employ­

ment. 
 With no known exploitable mineral resources, agricul­

ture must necessarily play the major role in expansion of 

the domestic production of goods. 
 Expansion of agricultural
 

production will require radical changes in production 

patterns and the use of agricultural resources. USAID, 

along with other donors, can play an effective role in help­

ing the Yemenis to make these changes.
 

Third, the major problem facing USAID in carrying out 

an effective assistance program in Yemen is implementation 

rather than strategy, program or design. Ini order to enhance 

the image of USAID in Yemen and to better promote program 

success, it is essential that major attention be focused on 
implementation. To facilitate this, the assessment team 

recommends that the number of projects in the agricultural 

sector be 
strictly limited. Certainly, given the current
 

number of projects approved, it would not appear appropriate 

to contemplate initiating more than two or three new 

projects over the next five years. 

Fourth, in selecting projects, great care needs to be 

taken to avoid undertaking projects which are politically 

and socially sensitive within the Yemen context. 
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Fifth, there appears to be a noticeable lack of donor 

coordination 
within Yemen. We believe that such 

coordination would increase the effectiveness of all 

agricultural projects and programs in Yemen. It would seem
 

appropriate for USAID to foster increased donor coordination 

under the aegis of the UNDP.
 

Sixth, it is the conclusion of the assessment team that 

all projects approved for funding by the USAID, including 

the CID core project, should be carried out to 
their planned 

conclusion. Most, not ofif all, the projects are 

addressing priority concerns identified in 
this study.
 

Seventh, activities financed should selectedbe and 

designed in a way which recognizes the scarcity of 

adequately trained counterparts. There are severe problems 

in having well-qualified counterparts in place in a timely 

manner, given the shortage of even minimally-trained staff, 

the competition among donors for counterparts, and the 

lengthy training periods required to make counterparts 

effective. Often, counterparts will require initial
 

on-the-job training, studythen abroad and, once again, 

on-the-job training.
 

E. Strategy Components
 

Listed below in order of priority are the strategic 

components proposed for the AID agricultural assistance 

program in 
the YAR over the next five years.
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1. The first strategic priority is 
in the area of agri­

cultural education and training. This includes all levels 

of agricultural education except graduate education and 

basic literacy, which are being financed within the context 

of specific projects by a large number of international and 
bilateral donors 
including 
USAID. Education is of the 

highest priority, because the major impediment to success­

fully carry out develoment activities is the lack of an 

effectively functioning staff or work force in the public 

and private sectors. Within the education area, the top 

priority must be assigned to levelB.S. education. It is 

these graduates who are needed to 
staff the scientific, tech­

nical and administrative upper levels in public and private 

institutions and organizations, including the MAF. B.S. 

level personnel are also desperately needed directto and 

implement development projects and provide suitable candi­

dates for 
advanced degrees. Illustrative of this is the
 

World Bank assisted Agriculture Research and Development 

Authority project which has a requirement for 44 senior 

scientists at the technical and administrative level, 49 

junior scientists, and 121 technical and administrative 

staff. 
While the Bank will provide graduate-level education
 

for most of the senior scientists, no provision is made for 

B.S. or technical school level education for the junior 

scientists, technical 
or administrative staff, or 
candidates
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for advanced degrees. This is not an isolated instance, but
 

representative of staffing and education problems faced by 

all donor projects and government institutions. While some 

of the necessary B.S. level education can be provided by 

training abroad, there is clearly a priority need for contin­

uing agricultural education at the university level in 
Yemen
 

that merits USAID attention.
 

Agricultural education middle techniciansfor level and 

for skilled personnel such as mechanics and machine opera­

tors is important. USAID, the British and the YARG are 

operating three technical secndary schools, two in agricul­

ture and one in livestock. 
Other short-term, noninstitution­

alized training is being carried out in several projects. 

However, these education efforts fall far short of meeting 

demand. Expansion of support for the education of middle 

level technicians is therefore the second priority for USAID
 

assistance within the education area. Assistance at the 

skill level does need better coverage than is being provided
 

by a Bank-assisted literacy project and a British-assisted 

mechanical agriculture project. However, this high priority 

need would be more appropriately handled by the Peace Corps 

than by USAID.
 

2. The second strategic priority is strengthening the 

instititional capacity of the MAF and its component parts to
 

carry out its functions. The strategy is directed toward
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assisting the MAF to organize and manage its affairs, so 

that it may effectively deal with policy, operational and 

procedural matters essential to servicing the agricultural 

sector. The timing for such assistance in the near future 

appears appropriate. The MAF is currently considering reor­

ganization plans, which are expected to be put in place in 

the near future. The World Bank is in 
the process of termin­

ating most of the advisory positions in the MAF that it has 

been financing. There is no indication that other donors 

are contemplating assistance in 
this area.
 

It needs to be recognized that this strategy contem­

plates an expansion of the kinds of assistance being pro­

vided to the MAF under the CID Core project. It does not 

contemplate initiation of a new activity by USAID, but an 

expansion of present involvement with MAF.the It would be 

a joint effort to develop the institutional capacity of the 

MAF and its general departments to study, plan and carry out
 

policies and operations. This strategy would not include
 

assistance to particular general departments for staffing 

and implementation of particular programs. For example, it
 

appears that the reorganization of MAF includethe will the 

upgrading of extension to 
a general department and a substan­

tial expansion of extension activities. Under this 

strategy, assistance could be provided to the head of 

extension in developing plans and procedures for expanding 
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extension activities, but it would not include a project to 

develop the extension service. It should be noted in this 

respect that the World Bank has under preliminary considera­

tion a multi-donor assistance package develop the Exten­to 

sion Service with FAO. The strategy would also include 

assistance in developing within the MAF a capability to 

generate, store, retrieve and use significantly improved 

data and information. Additionally, it includes the issue 

of how best to appraise, design and undertake feasibility 

studies of Both of
projects. these functions are critical
 

to the effective functioning of units which would be
 

assisted within the MAF.
 

3. The third priority is directed toward the effective 

utilization of the scarce resource, water. Expansion and 

diversification of agricultural production is dependent on 

water availability. By and large, other donors, the govern­

ment or private enterprise, are providing adequate financing
 

for projects to increase the supply of water.
 

However, little attention is being given to production 

increases that may be achieved through proper delivery 

systems and on-farm water management. Observation of
 

current water distribution and utilization practices indi­

cate irrigated a-eas might be expanded 
two to three times by
 

improved on-farm water management, once the spate or peren­

ntial flow is brought under control 
for irrigation. Payoffs
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occur in the efficient use of water on the farm and in the
 

delivery systems. 
 Because of its importance to the expan­

sion of agricultural production 
and the conservation of
 

scarce water 
resources, this 
area merits consideration for
 

USAID assistance. However, because of. the complex social
 

and economic issues in water management and distribution, it
 

is essential that this strat-egy be implemented by increasing
 

the institutional capability of the to
MAF bring aobut
 

needed changes.
 

4. Fourth priority is 
given to providing support at
 

local and national levels to development of indigenous
 

private enterprises serving farmers. 
 This might include
 

involvement 
of the U.S. 
private sector, mosi- probably as
 

consultants or contractors, rather Than as 
partners in a
 

joint venture. Initially, the 
area needing to be streng­

thened is the marketing of 
farm products and furnishing of
 

farm supplies and equipment to farmers. 
 New markets need to
 

be developed for high-value crops. This will 
require modern
 

methods of merchandizing, packaging and 
transporting farm
 

products. On the farm 
supply side, attention needs to be
 

given to the appropriateness of materials and equipment
 

supplied and the provision of 
adequate information which
 

will make 
possible effective use of 
inputs and a consequent
 

increased demand for 
them. Thece may also be 
some possi­

bility for agro-industry development, either in 
fabricating
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farm equipment, manufacturing farm supplies or processing 

food producLs. This is likely to be a longer term potential
 

than is the case with marketing.
 

5. In concluding this strategy section, the importance
 

of limiting USAID and CID involvement in new agricultural 

projects over the next five years is once again emphasized. 

However, better use might be made of various centrally­

funded activities, both in support ot direct CID-execued 

programs and in support of relevant projects of other 

donors. Some specific examples have been cited in this 

report. 
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APPENDIX A
 

SECOND FIVE-YEAR PLAN DONORS 
- AGRICULTURAL SECTOR
 

Project Description 


1. 	 Seed Multiplication
 
Taiz 


The 	aim of this project is to
 
increase and improve the Dro­
duction of seeds 
for 	the main
 
crops, namely, wheat, maize,
 
millet, sorghum and barley.
 

The target for production
 
is 5,000 tons of seeds.
 

The project consists of nine
 
centers for distribution, and
 
nine other centres for cleaning,
 
sifting and storing seeds. 
 The
 
project also includes a training
 
programme for 
the Yemeni staff.
 
It is an ongoing project which
 
was started under the first Five-

Year plan. It is expected to be
 
completed by 1985.
 

2. 	 Coffee Seeds Development 


(Various Regions)
 
The aim of this project is to
 
increase the production of
 
coffee beans and husks, through

the distribution of seedlings.
 
The project also aims at 
increas­
ing the exports of coffee and
 
improving the farmers' 
income.
 

The project which started in
 
1976 includes the establishment
 
of new nurseries to produce coffee
 
seedlings. It is expected to be
 
completed during the Plan period.
 

YRL 
 YRL YRL Donors
 
Local Foreign Total
 
Cost Exchange Cost
 

9,878 4,1505 51,028 FAO/EEC
 

15,647 
 None
 



Project Description 
 YRL YRL YRL 
 Donors
 
Local Foreign Total
 
Cost Exchange Cost
 

3. Potato Multiplication in Dhamar 
 9,202 1,927 11,129 Dutch
 

The objective of this project 
is to produce high-yielding seeds 
for distribution to the farmers at 
low prices, with a view to increas­
ing the production of this crop. 

The project aims at establishing 
units for production, marketing, 
extension, research and in setting up 
cold storage facilities with a capa­
city of 1,000 tons. 

It also includes distribution 
of fertilizers and pesticides to the 
farmers in the form of loans. This 
project started in 1977, with the 
cooperation of the Dutch Goverment 
and is expected tobe completed be­
fore the end of the present Plan. 

4. Horticulture and Honey Production -
Various Regions 36,700 22,927 59,627 Honey 

maybe 

The objective of this project is 
AOAD 

to provide high-yielding seedlings 
to the farmers, in order to develop 
the cultivation of horticulture crops.
This is expected to lead to an increase 
in the production, and consequently, to 
allow exports of fruits to the neigh­
boring countries. 

Under this project, three new nur­
series will be established together 
with the expansion and upgrading of 
seven existing nurseries to produce 
1.5 million seedlings. The project 
also includes the creation of two 
pilot farms: one in Sanaa and one 
in Al-Haima for honey production. 
This is an ongoing project which 
was started in 1977. 

/\~
 



Project Description 
 YRL YRL 
 YRL Donors
 
Local Foreign Total
 
Cost Exchange 
 Cost
 

5. Plant Protection - Sanaa 23,189 8,940 32,129 German-

The aim of the project is to 
USAID 

protect the agricultural produce 
from insects, weeds, and pests. The 
project consists of forming a team 
of extension workers, in addition to 
the creation of a research station 
at Bab Sheoub, and three agricultural 
quarantine in Sanaa, Taiz and Hodeida. 
This project is under implementation, 
with assistance from the Federal 
Republic of Germany. 

6. Desert Locust Control - Tihama 5,871 4,451 10,322 FAO 

The project aims at protect­
ing agriculture from desert locust 
and control o. its multiplication. 
It consists of means of transport, 
equipment for locust control and 
spray. The project is being car­
ried out in cooperation with FAO. 

7. 	 Agricultural Development in
 
Batana 
 8,321 
 YARG
 

The 	objective of China
the 	project is 
 Person­to provide extension services, par-
 nel 	hired

ticularly for cultivation of vege­
tables and fruits. It consists of
 
expert services and equipment. it
 
is being implemented in cooperation
 
with the Government of 
the People's
 
Republic of China.
 

8. 	 Aqricultural Research and

Forestry - Dhamar 
 19,179 19,803 
 38,982 British
 

The 	project consists of mechan­
ization, land reclamation, extension
 
services and training of personnel
 
on better irrigation practices.
 
This project is being implemented
 
in cooperation with British assis­
tance.
 



Project Description YRL YRL YRL Donors 
Local 
Cost 

Foreign 
Exchange 

Total 
Cost 

9. Agricultural Engineering 
Taiz and Tihama 

-
15,583 11,183 26,766 British 

The project aims at the 
preparation of technical per­
sonnel for mechanization and 
experimenting agricultural 
machinery to determine their 
suitability to local conditions. 
This project consists of three 
parts- training, evaluation of 
the farming implements, and a 
workshop for repairs and main­
tenance. It was started in 
1976 with British assistance. 

10. Reduction of Harvest Losses 
Southern Uplands 

-
1,000 4,230 5,230 UNDP 

This project consists of pro­
viding technical assistance and 
training to the agricultural ex­
tensionists and farmers in the 
techniques of storage. This pro­
ject was started in 1979, in co­
operation with FAO. 

11. Soil Conservation and Forestry 
Development - One Region 16,397 13,603 30,000 German 

The objective of this project 
is to expand the present nurseries and 
to plant new acreages of these. The 
project aims at the aforestation of 
2,000 hectares and at producing about 
10 million seedlings. It consists of 
setting up nurseries and providing 
extension services. It is under im­
plementation since 1981 with assis­
tance from the Federal Republic of 
Germany. 



Project Description 
 YRL YRL 
 YRL Donors
 
Local Foreign Total
 
Cost Exchange Cost
 

12. Agricultural Research 
-

Middle and Southern Uplands

and Tihama 
 67,550 98,600 166,150 World Bank
 

IFAD,Italy
The objective of this project
 
is to set a general basis for agri­
cultural research and application.
 
There will be a central agency with
 
soil laboratory and prevention units
 
and animal husbandry unit. Auxiliary
 
stations will be created in 
the said
 
areas. In this project, the Italian
 
Government and the World Bank 
are
 
providing financial assistance.
 

13. Land Classification and Capa-
 6,320 9,142 15,462

bility Survey - All Regions 

UNDP
 
Promise
 

This project consists of a com­
prehensive and detailed survey on 
a
 
scale of 1:100,000 of about 3 million
 
hectares. 
 The necessary laboratories
 
will also be provided, together with
 
training. It expected
is to commence
 
in 1983, 
and expected duration is four
 
years at a cost of 25.5 million rials.
 
External financing is being sought.
 

14. Agricultural Extension and 
In­
formation - All Reqions 
 15,158 1,500 16,658 
 None
 

The objective of this proje-ct 
is
 
to strengthen the Department of Exten­
sion in the Ministry of Agriculture and
 
the Governorates, with 
a view to spread

its activities throughout the country.

It also aims at establishing extension
 
units ac the village level. This
 
project is being implemented with the
 
assistance of FAO.
 

I, 



Project Description YRL YRL YRL Donors 
Local 
Cost 

Foreign 
Exchange 

Total 
Cost 

15. Poultry Production - Al Rawdah 13,284 Dutch 

The project consists of six 
poultry houses, three of which will 
be used for layers, in addition to 
an incubator with a capacity of 1.3 
million chicks. The Government of 
Netherlands is assisting in the 
financing of this project. 

16. Training, Poultry Production 
Al Hassaba 

-
13,361 23,180 36,541 USAID 

The object of this project is to 
develop the poultry production in 
the rural areas, through the dis­
tribution of improved species of 
layers to the farmers at nominal 
prices and training them in the 
modern methods of poultry breeding. 
The project consists of eight 
houses for the layers and eight 
others for broilers. The pro­
duction capacity of this project 
is estimated at 48,000 broilers and 
1.7 million eggs annually. The 
USAID is assisting in implementing 
this project. 

17. Veterinary Services 
Hodeida, Chamar 

- Sanaa, 
44,473 44,473 88,946 British 

The objective is to provide 
veterinary services and to train 
local staff. The project consists 
of four sections, namely, labora­
tories, research, training and 
animal health. The Government 
of the United Kingdom iJs assist­
inc in financing the project, 
which is expected Lo be completed 
in 1986. 



Project Description 	 YRL 
 YRL 
 YRL Donors
 
Local Foreign Total
 
Cost Exchange Cost
 

18. 	Animal Husbandry -

Various Regions 
 84,677 28,900 
 113,597 None
 

Formerly
The 	objective of 
this project 
 World Bank
is to 
increase national production 

Kuwait
of meat and dairy products. It 
 Dutch


consists of establishing slaughter

houses, meat markets, dairy farms,
 
fattening farms, and rangeland in
 
Sanaa, Hodeida, Taiz, Dhamar and
 
Yarim. This project is being

financed by the Netherlands,
 
Kuwait: Development Fund and the
 
World Bank.
 

19. 	Fodder Improvement - Sanaa,

Taiz, Hodeida 
 10,125 
 9,315 19,440 UNDP
 

The objective of this pro­
ject is to increase the pro­
duction of feed concentrates by

ccnducting research and extension
 
services. 
 This project is ex­
pected to begin in 
1985 with tihe
 
assistance of 
FAO.
 

20. 	Zoological Garden in Sanaa
 
2nd 	priority
 

The 	objective is to 
establish
 
necessary installations and build­
ings to 
house game animals.
 

21. Development of Wadi Al 
Jauf 24,000 63,200 87,200 
 German
 

The 	objective of 
this project is
 
to 
expand the agricultural acreage
 
in Wadi Al Jauf; from 2,200 hec­
tares to 14,100 hectares, and to
 
improve seasonal and perennial cul­
tivation by constructing three
 
diversion dams, irrigational canals,
 
drilling 52 wells and the establish­
ment of a pilot farm.
 



Project Description YRL 

Local 
Cost 

YRL 

Foreign 
Exchange 

YRL 

Total 
Cost 

Donors 

22. Small Diversion Dams 
All Regions 

-

10,400 41,600 52,000 None 

The objective is to construct 
170 dams in all parts of the country, 
and to provide the Department of 
Irrigation with the necessary equip­
ment. 

23. The Maintenance of Terraces 
and Dykes - All Regions 4,800 4,800 9,600 None 

The Project aims at providing 
eight earth moving mechanical units 
for Taiz, Al Jauf, Ma'arib, Saada, 
Hajja, Sanaa, and Dhamar, for 
maintenance of the terraces and 
earth dams. 

24. Agricultural Meteorological 
Region - All Regions 1,600 None 

The project aims at estab­
lishing eighteen meteorological 
stations in Sanaa, Al Jauf, 
Ma'arib, Saada, Hajja Mahweit, 
Dhamar, Beida, Taiz, Ibb and 
Hodeida to assist in the con­
servation of crops and improve­
ment of Droduction. 

25. Studies of Ground Water 
All Regions 

-
2,000 6,715 8,715 None 

The objective is to assess 
and monitor the ground water 
reserves by drilling 160 test 
wells throughout the country. 



Project Description 


26. Institutional Support 
to
 
the Department of Irriga­
tion 


The cbjective of this pro­
ject is to improve the perfor­
mance of the irrigation depart­
ment by providing the services
 
of three irrigation experts and
 
training nationals 
to be sur­
veyors. 
 The Arab Fund is par­
ticipating in 
the financing of
 
this project.
 

27. Ma'arib Dam 


The objective of this pro­
ject is to build a dam and
 
irrigation networks to 
expand
 
the agricultural acreage in
 
Ma'arib by 10,000 hectares.
 

28. Develoment of Wadi 
Bana,
 
Ibb
 
(Second Priority)
 
The objective of the pro­

ject is 
to develop agriculture
 
in Wadi Bana through better use
 
of water resources. 
 The project
 
consists of construction dams
 
and the necessary irrigation
 
networks.
 

29. 
Survey of Water Resources
 
All Regions 


The objective of this pro­
ject is to assess the country's
 
rainfall and water drainage and
 
by drilling a 
series of explora­
tory wells. The US. Agency for
 
International Development is
 
participating in 
financing this
 
project.
 

YRL YRL YRL 
 Donors
 

Local Foreign Total
 
Cost Exchange Cost
 

2,880 3,200 
 6,080 Arab Fund
 

30,000 270,000 300,000 
 Abu Dhabi
 

3,000 
 9,000 12,000 None
 



Project Description YRL 

Local 
Cost 

YRL 
Foreign 

Exchange 

YRL 

Total 
Cost 

Donors 

30. Application of Modern Irri­
gation Techniques 1,600 1,600 3,200 UNDP 

The objective is to ration­
alize the use of water by intro­
ducing modern irrigation tech­
niques such as sprinkler and drip 
irrigation. The project also aims 
at training farmers in the use and 
maintenance of irrigation equip­
ment. 

31. The Study of Sewage Water for 
Irrigation Purposes - Sanaa 
Taiz, Hodeida 

2,720 None 

The object is to provide more 
water for irrigation, by consid,:ring 
the use of sewage water in the main 
cities. A feasibility study will be 
carried out for this purpose. 

32. Study and Development of Sanaa 
Water Basin 14,400 24,000 38,400 Soviet 

The objective is to increase 
agricultural production in the Sanaa 
basin, through better use of ground 
water. It consists of preparing a 
master plan for the exploration and 
study of ground water and the design 
of dams for Shalek and Rai'an. The 
project will be implemented with the 
assistance of the Soviet Union. 

33. Institutional Support to the 
Ministry of Agriculture 30,000 

The project includes construc­
tion of the premises of Ministry of 
Agriculture building in Sanaa and 
four regional offices in Hajja, Ma'arib, 
Beida and Mahwit. It will also pro­
vide foreign expertise, and training 
programme for the counterparts. The 
duration of the project is four years, 
to start in 1983. 

18,000 48,000 UNDP via 
Wnrld Bank 
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Project Description YRL YRL YRL 
Local 
Cost 

Foreign 
Exchange 

Total 
Cost 

34. Improvement of Agricultural 
Planning and Statistics 22,361 1,513 23,874 

The objective is to improve 
agricultural and price statis­
tics and Lo design a framework 
for Lne agricultural census and 
training of personnel. 

35. Development of the Northern 
and Eastern Regions 10,000 

The project aims at improving 
agricultural production and acti­
vating popular participation. It 
consists of irrigation improvement, 
drilling of wells for drinking and 
irrigation, building feeder roads, 
and extension services. The pro­
ject duration is four years, starting 
in 1983. 

36. Agricultural Marketing 
- Sanaa 4,824 10,000 14,824 

The project consists of setting 
up a marketing authority attached
 
to 
the Ministry of Agriculture,
 
and creating various marketing
 
centres with warehouses and cold
 
storage.
 

37. 	Integrated Rural Development

in the Southern Uplands 


The project activities include 

agricultural extension, horticul-

ture develoment (establishment of
 
40 pilot projects, 50 pilot dairy
 

Donors
 

CID
 

(DLRC)
 

None
 

None
 

World Bank
 
IFAD, Abu
 
Dhabi Fund
 
Swiss
 

146,920 142,553 
 288,973 


farms, 100 drinking water projects,
 
drilling 600 wells and the premises

of an experimental station at 
Yarim).
 
It also includes control of Bilhar­
zia, in addition to training of
 
staff.
 

The Abu Dhabi Fund, the Inter­
national Develoipment Association,
 
the International fund for Agricul­
tural Development, and the Swiss
 
Government are co-financing this
 
project.
 



Project Description 
 YRL YRL YRL 
 Donors
 
Local Foreign Total
 

_ Cost Exchange 
 Cost
 

38. 	Radaa Integrated Rural
 
Development 
 31,572 47,359 78,931 Dutch
 

The project consists of
 
providing extension services,
 
drilling wells for drinking
 
purposes, expanding the 
veter­
inary services, building feeder
 
roads, training of women in
 
Home Economics, introducing
 
literacy programmes and train­
ing local personnel. The Govern­
ment of the Netherlands is par­
ticipating in financing this
 
project.
 

39. 	Qaa Al-Baun Integrated Rural
 
Development 


The 	project consists of pro­
viding drinking water and exten­
sijn services and conducting
 
agricultural research.
 
It also incl,.des veterinary
 
services, construction of feeder
 
roads and training of local per­
sonnel. The Federal Republic of
 
Germany is participating in this
 
project.
 

40. 	Khowlan Integrated Rural
 
Development 


The project consists of
 
setting up a nursery 
for research
 
at Jehana in addition to several
 
eytension centres in 
various
 
regions. A technical body
 
will be created to supervise the
 
implementation of drinking water
 
projects, drilling of wells, 
con­
struction of 
roads and establish­
ment of horticultural nurseries.
 
The Islamic Development Bank and
 
FAO will participate in financing
 
this project.
 

14,908 4,749 
 19,657 German
 

16,751 16,000 32,751 
 Islamic
 

Bank
 



Project Description YRL YRL YRL Donors 
Local 
Cost 

Foreign 
Exchange 

Total 
Cost 

41. Hajjah Integrated Rural 
Development 

The project consists of es- 28,777 50,000 78,777 Islamic
Bn 

tablishing an agricultural re-
search centre, improving irri­
gation methods and setting up a 
nursery for seedling produc­
tion. it also seeks to expand 
availability of drinking water 
and to construct feeder roads in 
the region. The Islamic Develop­
ment Bank and the Japanese Govern­
ment are financing the project. 

Bank 

42. Mahwit Integrated Rural
Development 

The project consists of pre­
paring aereal photographs, con­
ducting social and economic 
studies, soil analysis, drilling 
wells, setting tip a research 
station and experimental plots 
and nurseries to produce fruits 
and vegetables. The Federal 
Republic of Germany is assist­
ing in this project. 

14,344 
6,140 20,484 None 

43. 'Saada Integrated Rural 

Development 
15,880 9,454 25,334 Italian 

The project consists of 
conducting studies cf the 
region's natural resources, 
and social and economic con­
ditions and establishing 
agricultural development 
programme. The Italian Govern­

(Feasi­bility­

bility) 

ment is assisting in 
this project. 

financing 

1'
 



Project Description 
 YRL YRL 
 YRL Donors
 
Local Foreign Total
 
Cost Exchange Cost
 

44. 	Aanis Integrated Rural
 
Development 
 7,548 10,000 17,548 AOAD
 

(Feasi-

The 	project consists of con-
 bility)
 

ductinq a comprehensive survey
 
of the n-itural resources and
 
economic and social conditions
 
of the area; that would cover
 
ranges and animal feed, water
 
resources, feeder roads, 
im­
plementation of irrigation pro­
jects. Electricity will be intro­
duced in the area, and local per­
sonnel will be trained in the
 
various agricultural activities.
 

45. 	Wadi Zebeid - Tihama 5,125 5,000 
 10,125 None
 

The objective is to ensure
 
an optimal exploitation of the
 
available agricultural re­
sources in the region in order
 
to increase production and
 
improve the farmers' revenues
 
by a more rational use of avail­
able water. It consists of the
 
protection of concrete dams,
 
extending two water canals,
 
establishment of pilot centers
 
for perennial irrigation,
 
clearance of the Wadi bed,
 
and training of staff.
 

46. 	Wadi Rimaa - Tihama 84,200 
 97,400 181,600 World
 

Bank, Ku-
The 	objective is to increase 
 wait Fund
 
agricultural production in 
the
 
area by improving the irrigation
 
system, exploiting 50 million
 
cubicmetres of runoff surface
 
water, and to reduce erosion of
 
arable land. The project will
 
provide services such as drink­
ing water, extension services,
 
public health, construction of
 
feeder roads, irrigation net­
works, sand dune fixation and
 
training of local cadre. The
 
Kuwaiti Fund for Arab Economic
 
Development, the World Bank
 
and the Government of Nether­
lands are participating in
 

financing this project.
 



Project Description 
 YRL 
 YRL YRL Donors
 
Local Foreign Total 
Cost Exchange Cost
 

47. 	 Wadi Mawr - Tihama 124,572 223,942 348,514 World Bank 

The 	 Project aims at convert- Kuwait Fnd
Germaning 	26,000 hectares to a permanent EEC 

irrigation system by building var-
IFAD
 

ious dams and irrigation canals.
 
It will also provide drinking water,

agricultural credit facilities and
 
construction of feeder roads. 
 The
 
KFAED, IBRD, EEC, IFAD and the
Federal Republic of Germany are co­
financing this project.
 

48. 	Agricultural Extension and 
Improved Seed Introduction -
Tihama 
 12,804 15,000 27,804 Dutch
 

ContractThe objective of this pro-	 w/UNDP
 
ject is to apply modern agri­
cultural methods to improve crop

and livestock production. It
 
also seeks to reinforce the
 
agricultural cooperative and to
 
train agriculture extension
 
workers. 
The 	United Nations
 
Development Programme (UNDP) 
and 	the Government of the Nether­
lands are participating in this
 
project.
 

49. 	The Surdud Pilot Farm -
Tihama 9,298 13,947 23,245 None
 

The 	objective of ths project
 
is to increase the production of
 
vegetables by use of 
more effective
 
farming practices.
 

50. 	Agricultural Research 
-

Tihama 
 1,120 1,681 2,801 (for 1yr. Inc. 
It consists of setting up a in new Res 

research station in order to Authority 

ascertain the best types of 
crops for seed multiplication. 
It will also include a training 
programme for local personnel 
in specialized agricultural 
methods. 



Project Description YRL 
 YRL YRL Donors
 
Local 
Cost 

Foreign 
Exchange 

Total 
Cost 

51. Wadi Siham - Tihama 5,860. 11,290 17,150 None 

The project includes: con­
struction of diversion dams, 
improvement and expansion of 
irrigation canals, building feeder 
roads, dtilling wells for drinking 
water, extension services and a 
training programme. 

52. Study of the Northern Wadis 
- Tihama 

3,000 3,000 6,000 Discussed 
w/Japanese 

The aim of this project is 
to carry out a feasibility study 
of small wadis in the North-
Western area of Hajjah Governorate 
with a view to raising the level of 
production by introducing improved 
methods of irrigation and farming. 

53. Fisheries Development 
Hodeida 

26,275. 88,725 115,000 World Bank 
Denmark 

The aim of this project is to 
increase the production of fish 
from 17,000 tons to 30,000 tons 
annually. The project will pro­
vide the fishermen with 100 
modern fishing boats, building
four new harbours and four fish 
marketing centres at Sanaa, Taiz,
Ibb, and Dhamar. It includes set­
ing up a workshop to provide repair
and maintenance services and plans
to reinforce the fisheries corpora­
tion. This project is jointly
financed by IDA and the Danish 
Government. 

77 



Project Description 
 YRL YRL 
 YRL Donors
 
Local Foreign Total
 
Cost Exchanqe Cost
 

54. Institutional Support to 
the 20,000 14,053 34,053 
 None

* 
 Fisheries Corporation -


Hodeida
 

The aim is to increase the
 
volume of catch through develop­
ment of the traditional methods
 
and to provide fishermen with
 
credit facilities. The project

consists of building two new har­
bours for fishing at Hodeida and
 
Khawkha and a cold storage,
 
besides transport and marketing

facilities and training local
 
fishermen. The World Bank is
 
co-financing the project.
 

55. Fish and Shrimp Aquaculture 
 2,500 7,500 10,000 None
 
Khawka
 

The project consists of con­
ducting feasibility study to 
set
 
up breeding ,onds for shrimp pro­
duction, and actual implementation
 
thereafter.
 

56. Fishing Net Factory 
- Hodeida 2,500 
 7,500 10,000 None
 

The aim is to carry out a
 
feasibility study for fishing net
 
production.
 

Totals 
 1,137,950 1,588,249 2,726,199
 


