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The findings and conclusions contained in this final evaluation
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during the period September 29 through December 31, 1987.
 

We acknowledge the assistance of USAID/Jordan, The Jordan Valley
 

Authority and the Government of Jordan in carrying our this
 

evaluation.
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EXECUTIVE SUMMARY
 

The Jordan Valley
 
The Dynamic Transformation - 1973 to 1986
 

Beginning in the 
early 1960's, the equivalent of $US 773 million has
 
been invested by various 
donors and the Government of Jordan in the
 
integrated rural development of the Jordan Valley. 
 The JSAID has con
tributed 45 percent of this global investment input (Section VI).
 

The internal 
rate of return of the irrigation system investments is 
17 percent. This is an exceptionally favorable return when compared to 
usual rates of return for irrigation projects of 8 to 12 percent (Section 
III (B)) and the marginal efficiency of agricultural capital estimates of 
10.6 percent in Jordan Valley agriculture (Section IIl (B)). The
 
principal explanation of the favorable 
rate of return is the rapid

transformation (Sections I and II) of 
Jordan Valley agriculture from
 
subsistence production to dynamic market -orientation using advanced 
technology (drip irrigation, plasticulture, and improved seeds, 
pesticides, and fertilizers). Use of these inputs has increased yields
fcur to six fold on technologically advanced farms and improved
agricultural productivity from a weighted average I ton per dunum for 
vegetables and 0.68 tons per dunum for fruits in 1973 to 1.82 tons per 
dunum (vegetables) 
and 1.60 tons (fruits) in 1986. (Sections I and 1T)

During this same period, mean a.gricultural income grew from JD 22 per 
dunum for vegetables and JD 194 for fruits in 1973 to JD 218 (vegetables)
 
and JD 455 (fruits) in 1986 (Sections I & II) . The highly favorable
 
internal rate of return on Jordan Valley irrigation investments resulted 
from a shift in the farming system from lower-value field crops to
 
higher-value 
horticultural and tree crops and farmer-adoption of advanced
 
agricultural technology. 

The transformatioi. of the Jordan Valley agricitural sector from 
subsistence 
to a dynamic market orientation with corresponding risas in
 
productivity and incom,.! has 
been a social magnet. From 1973 to 1986, 
there was a net i nmigrp,.t ion to the Valley. The average natural 
population growth rate during this period was 3.8 percent per annum. The
 
actual total growth rate was 5.21, 
for a net annual inmigration rate of
 
I.Z1 percent. Between 1973 and 1986, the population of the Jordan Valley
 
grew from 60,000 to 124,000 people.
 

The reasons for the net inmigration seem clear. From 1978-1986, the
 
weighted mean per capita income increased from JD 270 to JD 426 
kthe 1973
 
esti.nate is not available). In 1979, the national per capita 
agricultural 
GDP was JD 188; in the Jordan Valley, the GDP was JD 294. 
In 1986, the per capital agricultural GDP in the Valley was JD 505,
 
compared with the national average of JD 415. Thus, 
rural incomes in the
 
Valley have been consistently higher than in 
other rural areas of Jordan.
 
The income improvement potential of the Jordan Valley, being greater
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a positive stimulus of the inmigration

than otner rural areas, has been 


process.
 

trends lowered the percentage of the Valley's

Improving income have 


line (assumed to be JD 150 per capita

population below the poverty per
 

to 20 during the past 8 years.
year) from 22 


Jordan Valley in search of greater

The inmigration of people to the 


has also created a corollary demand for goods and
 
economic opportunity 


services to support the population influx. This growth in
 
social 


produced structural changes in the regional economy.
corollary demand has 


From the early seventies to the present, the economy of the Jordan Valley
 
(agriculture)has progressed from a primarily single sector economy to a 

the output of
 
more diversitied multi-sectoral economic structure wherein 


goods has accounted for an increasingsomenon-agricultural services and 

share of the regional GDP. In 1978-1979, agriculture supplied 51 percent 

reigiopal GDP, compared with agriculture's contribution of 5
of the 
percent to the national product. By 1986, agriculture's share of the 

35 percent compared with the 7.2 percentregional GDP had fallen to 
the (Section V
agricultural contribution to national GDP (a) and (b)).
 

Along with structural changes in the regional economy of the Jordan 

Valley, there have also been significant parallel changes in the regional
 

years. 1978/79, malesempioyment distribution during the past 8 In 
work force; 1 percent of


comprised 72 percent of the total Jordan Valley 


these were employed in th agricultural sector, including the majority of
 

hired farm workers in the Valley. In the same year, females comprised 28
 

percent of the agricult iral work force, of which 96 pe--cent were unpaid
 

(a) and (b)).
family agricultural labor (Section V 


By 1986, the percentage of the male work force in agriculture had
 

thk. decline was even more dramatic
declined to 43 percent. For females, 


from 96 to 24 percent. Three significant trenis in 1oth male and female
 

between the two points in time include: (1) the virtual
employment 

hired agricultural labor
disappearance of nz,tive Jordanian males from the 


I-.::ce by 1986; these were replaced by migrant Egyptian workers; (2) the
 

sh. ft in female employment from predominantly unpaid family agricultural
 

labor in 1979 to paid employment in education, health, commercial, and
 

1986; and (3) the growth in

service professions outside the home by 


females still working in the agricultural sector
demand for wages among 

Between 1973/79, the incidence of non-agricultural employment
by 1986. 


in the Jordan Valley increased by an aggregate 100 percent, with public
 

by 78 percent and private commercial
sector service employment rising 


employment increasing by 163 percent. During thi; period, the number of
 
from 489
private commercial businesses in the Jordan Valley increased 


percent in 8 years (Section V
establishments to 938, an increase of 92 


(a) and (b)).
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A key component of the Jordan Valley Authority's integrated rural 
development strategy was the inclusion of provisions for social infra
structural development (education, health, public utilities, housing, 
communications and town planning). Both public and private sector 
institutions have played pivotal roles in the social service development 
of the Jordan Valley. 

The infrastructural and social service facilities installed in the
 
Jordan Vail from 1973 to 1986 provide levels of service which are at
 
least equ to, and in many instances, exceed those in the rest of
 
Jordan. For example, in 1986, the student teacher ratio in the Valley 
was 1:21; the national average was 1:25. Tfe number of students per 
classroom in the Valley was 26. 5, compared with the nationitl average of 
33.3. In health, there were 2.16 clinics per 10,000 population in 
Jordan; in the Valley, the ratio was 2.92. For pharmacies, the national 
average was 1.81 per 10,000 population, while for the Valley, it was 
3.39. (Section iV). In 1986, the number of doctors per 10,000
 
population in the Jerdan Valley was 8.89, while for the country, the 
ratio was 7.52. (Section IV) 

Other illustrative indicacors of sorial service development impact 
include housing spatial censity. This indicator increased from 6.2 m2 
per person in 1973 to 114 m2 in 1986. In 1973, 10 percent of the 
residential dwellings in the Jordan Valley had access to potable water
 
and electricity. By 1986, 100 percent of the homes had potable water and
 
90 percent were electrified (Section V). The number of telephones per
 
10,000 population in the Valley is currently 66.5 versus the national
 
average of 65.8.
 

Compazing the time serics trends of social infrastructural density
 
in the Jordan Valley from 1973 to 1986, the availability and density of
 
services generally expanded more rapidly than the general population
 
growth for the region (Section I).
 

The provision of agricultural services in the Jordan Valley has also
 
advanced in concert with advancement in social services. The cutting
 
edge of the agricultural transformation process has been the growth and
 
proliferation of public and private sector institutional credit and input 
supply facilities. Currently, there are more agricultural credit and 
input outlets per unit of land area in the Jordan Valley than in the 
other farming areas of the rest of Jordan. The use of credit and input 
supply has been expanded by agressive extension efforts. These were 
fueled in part by the highly successful Jordan Valley Agricultural 
Services Prcject and partly by formalized extension programs delivered 
through parastatal organizations and private sector outlets (Section IV 
(a) and (e)).
 

An analysis of social dynamics, contrasted with institutional
 
dynamics, provides a true measure of developmental impact on changes in
 
life quality. In the Jordan Valley, indicators of social change show
 
that society is becoming less tradition bound, more outward-looking and
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placing educational achievement and material progress above more
 

traditional tribal values of family ties and conventional male/female
 

roles in the socio-economic order (Section IV).
 

In the early sixties, most marriages in the Jordan Valley were 
patrilateral parallel cousin marriages, the traditional marriage 
arrangement within the patrifocal patrilineal tribal structure found 
historically in both the east and west banks of the Jordan river. The 
primary role of women in society was to perfo-m domestic chores of the 
household and to produce male heirs. The assessment team's random survey 
of 40 households throughout the valley showed a significant shift in 
outlook toward the traditional marriage structuie is in progress. Over 
one third of the marriages in the sample were exogamous outside the 
tribal lineage. The role of women during the past twenty to twenty five 
years is shifting noticeably from domestic servant and child bearer to a 
more integrated and fuller participant within the socio-economic 
structure (Section V(b)). 

Presently, there are more Valley females (61.3 percent of the
 
student body) attending school than males. Fifty-five percent of the
 
parents sampled wanted university educations for their sons; fifty-seven
 
percent of the sample desired this level of attainment for their
 
daughters as well. In a single generational span, the average number of
 
years of education for women increased 130 percent, compared with the
 
male average of 91 percent. The sample showed that female literacy
 
during this same generational span increased from 48 percent to 95
 
percent, while for men in the sample, the rise in literacy from the
 
parent to offspring generation was from 70 to 100 percent (Section V
 
(b)).
 

Jordan Valley women are spending more years in school, greater 
numbers are leaving the home for paid professional employment than ever 
before, and the mean age of marriage in the Valley has increased from 17 
to 19 years. This trend shows that there is an increasing tendency of 
Jordan Valley women to delay marriage to further educational and career 
goals (Section V(b). 

The final indicators of the evolving emergence of women as fuller
 
participants in the Valley's socio-economic structure are the declining
 
female fertility rates <9.97 live births per capita in Jordan vs. 7.97 in
 
the Valley) and rising incidence of contraception practice (23 percent of
 
the sample). Females are having fewer children in preference for
 
educational and career advancement (Section V (b)).
 

Commensurate with changes in social structures and educational 
effectiveness, the sample survey also manifested other positive 
indicators of life quality changes that reflect favorably on the impact 
of improving health care and rising incomes in the Jordan Valley. In 
1961, the life expectancy index for Jordan was 45.8 for males and 46.5 
for females. By 1987, the national index had risen to 67 for males and 
71 for females. In the Jordan Valley, the index is five percent higher 
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than the national average. For males the index currently stands at 70
 
and for females, 75 (Section V (b)).
 

Other health-quality indicators offer equally convincing evidence of
 
the effectiveness of health services in the Jordan Valley. In 1961, the
 
infant mortality rate for Jordan was 151 per thousand live births. 
 In
 
1986, the national average for Jordan, including the major urban areas of
 
Amman and Irbid was 60.4. In the valley, which is predominantly rural,
 
the present rate is 55. While statistics for other urban areas of Jordan
 
are not available, it is believed that the infant mortality rate for
 
these areas is lower than that for thte Jordan Valley (Section V (b)).
 

The morbidity incidence for the Jordan Valley is 17 per thousand
 
versus a national average of 18 per thousand. The combined effects of
 
declining morbidity, infant mortality, and rising life expectancy have
 
pushed the average family size from 5.7 in 1973 to 
7.5 in 1987 (Section
 
V(b) As the population is expanding through the impact of improving
 
life expectancy declining morbidity, and lower infant mortality, the
 
structure of the demographic profile is shifting toward the lower end of
 
the age spectrum. In 1973, the percentage of the population under 15 was
 
53.2. By 1987, the percentage had climbed to 59 percent (Section V (b).
 

The composite picture drawn by these social change indicators is
 
that of a Jordan Valley society that has advanced materially, socially,
 
economically, intellectually, and physically over the past decades.
two 

This mosaic of social evolution offer further testimony to the soundness
 
of the integrated rural development approach.
 

The only dark clouds hanging over this bright picture of Jordan
 
Valley development are external marketing problems caused by domestic
 
market inefficiencies, expanding production of certain horticultural
 
crops in the presence of falling export demand and prices (Section III
 
(a)).
 

Domestic demand is both price and income elastic due to the 
thinness
 
of the population base relative to the total supply of horticultural
 
commodities. Traditionally, Jordan was the major supplier of winter
 
vegetables to the entire regional Arabian Gulf area. Over time,
 
aggressive entrants into the regional 
market, namely Turkey, Cyprus, and
 
Greece, with prices hirher quality have
lower and captured an
 
increasingly widening share of Jordan's traditional markets. From
 
1983/1984, Jordan's volume of exports to the traditional markets has
 
fallen uore than 30 percent. This sharp decline in exports has taken
 
palce in the pr-sence of increasing productivity and output from the
 
transformed agricultural sector. (See Section III (a)).
 

The net result of these structural changes in market dynamics is a
 
widening domestic supply and demand gap for key horticultural commodities
 
(tomatoes, eggplant, squash, and cucumbers). The gap has depressed farm



6
 

gate prices, reduced farmer profit margins, and created farmer liquidity
 

problems as they find it increasingly difficult to meet debt-ser'lice
 

obligations incurred to finance advanced agricultural technology (plasti

culture, drip irrigation, etc.) (Section III (a)).
 

The key to overcoming Jordan's current marketing difficulties lies
 

in the implementation of an integrated strategy targeted upon: (1) infor

mation gathering, market research, and market information dissemination;
 

(2) 	encouraging more competitive farmer-oriented marketing outlets; (3)
 

better efficiency in export markets through private/public
promoting 

sector competition; (4) grades and standards development to insure
 

production and transport of internationally acceptable produce; (5)
 

policy review and coordination to insure that policies such as retail
 

price fixing and cropping controls do not constrain market development
 

efforts (6) some possible marketing fee and exchange rate readjustments
 

to enhance the price competitiveness of Jordanian produce; (7) crop
 

diversification to encourage production and consumption of exotic produce
 

(Section III (a)).
 

The assessment teams's supply and demand analysis for horticultural
 

produce, using various assumptions of GDP and population growth rates and
 

income elasticities of demand, indicates that domestic consumption growth
 

in Jordan could close the supply/demaad gap between 1990 and 1995,
 

assuming that the current volume of horticultural crop exports (200
 

thousand metric tons per year) is maintained. To do this, Jordan will
 

have to stabilize its regional market share and achieve some modest
 

expansion of exports to E.E.C. and the Gulf markets (Section III (a)).
 

A corollary issue to the marketing bottleneck is agricultural
 

resource use efficiency. The assessment team's production function
 

analysis of Jordan Valley agriculture showed that farmers are over using
 

water, fertilizer, and pesticides by 10 to 20 percent. This overuse or
 

"inefficiency" is caused in part by pricing policies and partly by lack
 

of research-based information concerning optimal dosage and treatment
 

levels. The team calculated the marginal revenue productivity of water
 

at 20 fils per cubic meter; the present water user charge is 3 fils.
 

Improving 	the efficiency of agricultural input use on Jordan Valley
 

farms would allow more to be produced with less. An improvement of
 

production efficiency would lower production costs, increase net producer
 

revenues, and help offset the effects of marketing constraints discussed
 

earlier.
 

This objective can be accomplished by developing crop specific and
 

integrated input application recommendations in concert with market

driven input pricing mechanisms (e.g. water), and technological
 

improvements such as drip irrigation and better systemic and on-farm
 
water management. The need for such an approach has never been greater,
 

given domestic and foreign marketing constraints and their depressing
 
effects on farm revenues.
 



CHAPTER 1 - INTRODUCTION AND SETTING
 

I. INTRODUCTION AND SETTING
 

A. The Agricultural Transformation Model
 

Plasticulture cultivation systems have
 
dominated investment and production
 
trends since the late 1970's, fueling
 
a fast and extensive transformation of
 
an agricultural area that remained vir
tually unchanged in the previous several
 
hundred years.(Rami Khouri, 1981.)
 

The experience in the Jordan Valley is a classic example of dynamic
 
agricultural transformation ([41] Stevens). The model states that
 
changes in agricultural output occur through integrating a whole range of
 
modern science and technology with the agricultural production process.
 
This integration is the source of improving agricultural productivity,
 
the production of more output with fewer resources. In the process of
 
acquiring new technology, the source of agricultural inputs shifts from
 
traditional peasant villages to external suppliers.
 

The shift to externally produced inputs in the Jordan Valley has
 
taken place because improved science-based technology has enhanced both
 
productivity and profitability (improved seeds, more effective
 
fertilizers, better farm equipment, etc.) and because the new inputs have
 
been supplied in larger quantities and could be financed through credit
 
at lower cost than from traditional money lenders and from banks. In the
 
process of acquiring and using improved technology, small farmers- in the
 
Valley have become increasingly dependent on and linked with the rest of
 
the national economy.
 

The transformation from subsistence to a market-oriented agriculture
 
in the Valley is associated with higher productivity and increased
 
specialization.
 

The agricultural transformation process was catalyzed by
 
continuously changing disequilibrium in supply and demand conditions in
 
both input factor and product markets.
 

On the product demand side, major disequilibriating changes included
 
opening up of export markets, transportation improvements (farm-co-market
 
roads, lower transport costs, etc.), and improving market efficiency
 
between the farm gate and the consumer. The outcome of these changes has
 
been, until recently, higher prices paid to farmers and expanded volumes
 
of quantities sold at given market prices. Farmers in the Valley, then,
 
have faced in a dynamic agricultural environment, the need to
 
continuously evaluate changing conditions and to incorporate newly
 
available opportunities into their farming systems. Because of constant
 
readjustment to changing conditions in this dynamic technological and
 
economic environment, modern market-oriented farmers in the Valley can
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be said to be economically less efficient in the allocation of their
 
resources than farmers in traditional, subsistence agriculture. The
 
latter achieve technological and economic equilib.rium but are beset with
 
constant returns to constant inputs as they have managed t-o equate their
 
input levels with productivity learned through years of reiterative trial
 
and error experience. Valley farmers have emerged from the technical and
 
economic equilibrium trap of subsistence agriculture and show
 
considerable willingness to test and adopt new yield-increasing
 
technologies in response to price signals and growing demand for
 
agricultural products that improving technology and expanding markets
 
have generated.
 

Economic efficiency in the context used here is not a negative
 
factor but a descriptive mneasure of input/output equiLibrium. The
 
introduction of new technology and market growth in dynaiic agriculture
 
found in the Jordan Valley has upset the equilibrium if traditional
 
agriculture, creating the need for a readjustment to changing conditions.
 
It is this readjustment process that has provided t1u3 impetus for
 
expanding productivity and income.
 

In this changing environment, modern farmers barely have time to
 
achieve equilibrium in product and factor markets before a new set of
 
technologies upsets the input/output balance and the search for a new
 
equilibrium point is initiated. Thus, modern farmers achieve substantial
 
production increases, but not always at the lowest cost or optimal input
 
usage.
 

Dynamic agricultural producers of tine Jordan Valley, in contrast to
 
traditional farmers elsewhere, are continuing to expand output by
 
acquisition and utilization of higher productivity technology. By all
 
measures of performance, dynamic agriculture of the Valley is moving in
 
tandem with technological transformation which allows more- to be produced
 
with less yields pcr unit of land area have been increasing 4 t 1-1d;
 
productivity per hour of agricultural labor and net farm income en
 
rising to levels approaching those of fully developed nations.
 

The linkage between agricultural transformation and the national
 
economy are shown schematically in Figure I.i. In the dynamic process
 
found in the Valley, traditional sources of inputs and markets (mainly
 
the village economy) are being transformed by growing demand for improved
 
input supply and outputs into a new set of institutional mechanisms for
 
financing and delivering improved production factors and for marketing
 
produce in external markets, both foreign and domestic.
 

Experience in the Jordan Valley is showing that increasing intensity
 
of agricultural production per unit of land which occurs in the
 
agricultural transformation process is also creating employment
 
opportunities in the agro-business and non-agricultural employment
 
sectors. There appears to be a chain reaction linkage between regional
 
expansion of the agricultural economy, population increase from natural
 



9 
Agricultural Transformation Model 

Village Economy National Ecoiiomy 

Village Rain & River silt & Village
 
Soil Decomposition Money
 

Artesian Flood Lenders
 

-.-.-.--.-----......
....... ......... .. ....................... -- atod
Srre 
.............. ...... Seed
 

4 4Fertiiern 

4............. ... Pesticides
 

n, [ ILIIZ 
n 

ools & Water Seeds Crop nutrient Loan 
u Equip F & Pesticides Capitalt + +' + i Credit I 

s Agricultural Production Facilities
 

I H~me ~nsumpt~n ExternalI 

Key traditional agriculture : Major input flows 

Dynamic agriculture : New or greatly enlarged input flows ............... ,',.
 

Figure 1.1 



10
 

and migratory growth, and the flow of investment funds to support growing
 
demand for agriculturally related enterprises and non-agricultural
 
commercial infrastructure and services. In the expansionary phase of the
 
transformation process, new wealth has been created, which has become
 
both the catalyst and the outcome of rising prosperity. 

The Core emphasis of an agricultural development sc:rategy frir 
accelerating agricultural production in the Jordan Val.ley has been to 
destabilize the technical and economic equilibrium Lchieved by small 
farmers in ord, r to increase their opportunities for higher income. 

The first cat-alst in this process was the increase in agricultural
product prices and the quantity of products demanded at set prices. This 
change induced ti Iners to increase output. Related actions to achieve 
this have included price subsidies, cri nsport cost reduction through 
improved arteries of communi cation, and other actions to reduce costs in 
agricultural marketing systems. In ti.e Jordan Valley, extension of 
yi.eld- increasing plasticultural techr'ques, drip irrigation, farm-to
mi rket road construction, and the t-aditional regional demand for 
winter vegetables produced in the valley has fueled the transformation 
process . 

The second catalyst has been the provision of adequate low-cost,
 
yield-increasing inputs to small farmers. Installation of relatively
 
efficient modern input supply systems has been 
launched by considerable
 
government. involvement in both establishing input supply and agricultural
 
credit institutions and in creating 
a regulatory and policy environment
 
which has been conducive to private sector entry into modern input and
 
credit delivery systems. Governmental subsidization of th'e Jordan Valley
 
Farmers Association, The Agricultural Credit Corporation, and the Jordan
 
Cooperatives Organization cogether with coicessionary import policies
 
with respect to agricultural inputs were the primary instruments used to
 
strengthen and expand the public and private sector delivery mechanisms
 
of input supply and agricultural credit.
 

The third catalyst his been the development and extension of new, 
more productive agricultural technology locally adapted to small farm 
conditions. Formal, informal, and private sector extension efforts were
 
the major tools of this effort and are the cutting edges of the
 
technological transfer process.
 

With the flow of more productive technology, the installation of an. 
efficient input and credit supply system, and improvements in product 
marketing, the momentum of agricultural transformation process in the 
Jordan Valley was set in motion during the mid to late 1970's. 

Inextricably linked to dynamic agricultural transformation has been
 
a steady growth in demand and opportunity for more agricultural labor.
 
This growth has fueled increased population inmigration tc the Valley and
 
generated a corollary demand for a wide spectrum of goods and services in
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both the agricultural and non-agriculturel sectors. In the 


rising prosperity from increased agricultural productivity 

into the valley to financeinvestement capital has poured 

and to boost the development of commercialsector services 
and private sector services supporting the agricultural 


sectors of the Valley's now diversified economic
agricultural 


B. The Present Situation
 

The valley is changing quickly. The
 

population is increasing, new govern

ment services are available, and new
 

private shops are opening. Before
 

1972, we didn't have carpentry or
 

steel working shops here. You couldn't 
achange yoir car's oil or find quali

fied auto mechanic. We had to gener

ate electri.city from small diesel 

motors. The way of life has changed 

today. Women are working in agri

cultural and non-agricultural jobs. 

New farming techniques are applied. 

Many private seirvices are available ; 

but essential social serives, such as 
are
electricity and drinking water, 


the key to p ople's decisions to live
 

in the valley instead of somewhere 

else in rhe countL'y - a farmer inter

viewed by Rami Khouri in 1981. 

presence of
 

and income,
 
both public 
enterprises 

and non

structure.
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The impact of Jordanian and foreign donor investment projects in the
 
Jordan Valley since 1962 has created a rural development environment
 
which may be unparalleled in the annals of development planning history.
 
As such it may qualify as one of the most interesting experiences in
 
integrated rural development even undertaken.
 

The major objectives of the Jordan Valley development effort have
 
been to: (1) increase agricultural production and (2) improve the
 
quality of life. 1 As such, development planning for the valley has
 
adopted an integrated rural development approach that links agricultural
 
development with social and other economic development objectives. 1he
 
thrust of the integrated effort to achieve the twin objectives of
 
improving agricultura' )roduction and life quality of valley residents


2
 
has focused on:
 

(1) constructing the physical infra
structure for irrigated agriculture,
 
including dams, canals, and irrigation
 
works needed to expand the irrigated
 
area and increase the intensity and
 
efficiency of cultivation;
 

(2) constructing the physical infra
structure for utilities and social
 
services, including potable watel,
 
electricity telecommunications,
 
housing schools, clinics, roads, etc.
 
required to create a stable environ
ment and to make the valley a pleasant
 
desirable place to live in and to
 
attract the population needed to make
 
optimum use of the land and water
 
resources; and
 

(3) developing the institutional
 
"software" needed to promote efficient
 
management of the land and water re
sources to insure equitable distri
bution of the benefits of development.
 

By objective, quantitative measures, the development targets of the
 
Jordan Valley initiative have been largely met.
 

1 Jordan Valley Authority
 

2 Quoted from The Jordan Valley Authority. The Jordan Valley
 
Development: the Plans: the Achievements: Future Activities; Amman,
 
February 1987, p. 1.
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TT 

Jordan Valley Development Indicators
 
1986 %ch
1973 1979 %ch
Indicator 


per 10,000 population 


Agri. Prod. (mt/dun.) 
Vegetables 

Fruits 

1.01 

0.68 

1.42 

1.34 

41 

97 

1.82 

1.60 

28 

19 

Value per dunum 

Vegetabics 

Fruits 

22 

194 

93 

262 

322 

35 

218 

455 

134 

73 

Public Sector Employment 1510 4958 228 8822 78 

Commercial Emplcyment 1049 1783 70 4690 163 

Agricultural Employment 

Per Capita Income(JD) 

Population 

Schools 

14331 

H a 

64000 

28491 

270 

80000 

69 

98 

25 

10326 

426 

12400 

170 

-175 
58 

55 

146 

students 12000 19232 60 30813 60 

teachers na 565 1393 146 

% of pop. in school 

no. of Classrooms 

18.7 

na 

24 

828 

28 25 

1164 

4 

40 

na 104 97 -7 

29 7 -314 1.2 -483
 av. school distance(km) 


av. school travel(min) 34 11 -209 5 -120
 

na 26000 136
Housing units 11000 

2096 14
 per 10,000 population 1833 ija 


9 34 277 34 0
Health Clinics 

-55
 per 10,000 population 1.50 4.25 1178 2.74 


3
na na 

75 45
 

Hospitals 


Public Doctors na 51 

35 288
na 9 

31
 

Private Doctors 

aa na 


11 83
 
Public Pharmacies 


Private Pharmacies na 6 


Clinic av. distance(km) 5 2 -150 3.2 60
 

Clinic travel time(min) 
 17 8 -113 12 50
 

Public Utilities
 

Potable water
 
100 900
services (% of pop.) 10 

90 800
Electricity(% of pop.) 10 


Paved roads (km) 60 1600 2566
 

16 1500
Government buildings 1 


Municipal and Village
 
3 12 300 39 225
Councils 


13
1
Banks 

91
Commercial enterprises 100 489 389 934 


per 10,000 population 17 61 258 78 28
 

Source:(l) Dajani et al, 1980
 

(2) JVA. Jordan Valley Development, 1987
 

(3) Statistical Yearbooks
 

(4) Ministries of Health and Education
 

(5) Jordan Valley Authority raw data
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The foregoing statistical trends clearly show that the agricultural
 
and infrastructural development goals and expansion of services that
 
these achievements represent have been largely reached. The indicators
 
undeniably support the view..that the combined impact of the integrated
development package on the Jordan Valley's economy and general quality of
 
life was significant and substantial during the 1973-1986 period,

Agricultural productivity increased by 81 percent for vegetables and 135
 
percent for fruit crops. .-Agricultural revenues expanded by 890 percent
 
(vigetables) and 135 percent (fruits).
 

The significant improvement in agricultural income and productivity
 
together with inmigration of new comers to the valley has generated the
 
demand and investment growth to fuel an expanded and diversified economy
 
wherein non-agricultural sectors have begun to compete with agriculture
 
for manpower and resources.
 

During the period under study, total non-agricultural employment
 
grew by 428 percent. This represents a 347 percent increase for
 
employment in the commercial sector and a 484 percent growth in public
 
sector employment in the valley. During the same period, agricultural
 
employment of native Jordanians declined by 39 percent over the last 14
 
years. Expansion and growth of the non-agricultural sectors is reflected
 
in the 834 percent increase in private commercial establishments serving
 
the Valley's productive and consumptive needs.
 

Along with rising trends towatd more diversified and remunerative
 
employment patterns, estimated per capita income in the Valley increased
 
by 58 percent from 1978-1986. In terms of regional GDP growth, this
 
represents a 145 percent increase during the last 9 years, or 16 percent
 
per year. This is more than double the national average growth rate for
 
the same period of time.
 

In the public service sectors, both physical *and spatial access have
 
been measurably improved. The supply of public utilities (electricity
 
and water) and,. housing has expanded from serving 10 percent of the
 
Valley's population in 1973 to approximately 95 percent in 1986. Housing
 
supply per 10,000 population has increased dramatically from 1,833 in
 
1973 to 2,167 in 1986.
 

The growth and access to educational facilities had been equally
 
significant. During the 14-year period, the percentI of the total Valley
 
population in school rose dramatically from 18.7 to a current level of
 
over 25 percent, compared with the national average of 31.,,.'*perce-at, At
 
the same time, the student teacher ratio dropped from over 30 percent in
 
1980 to 21 in 1986. This is compared with'the national average of 25 in
 
1986.
 



15
 

In the health sector, the growth and expansion of public and
 

private medical facilities has increased both the breadth and depth of
 

coverage in the Valley as reflected in the facilities density index per
 

10,000 population. In 1973, the index was 1 .50 per 10,000 population,
 

while in 1986 , the value had increased t-o 2 .74 The national average in
 

1986 was 1.81.
 

the Valley is
The distribution of doctors per 10,000 population in 


currently 8.89. The rational average is 7.52.
 

In addition to density improvementss, the spatial distribution of
 

public service facilities has t.een consistt-ntly upgraded over the 14 year
 

period. Mean school and clinic distances and travel access time have 

declined significantly to the point where both access and travel time 

have been reduced by an average 132 peicent from 1973 to 1986. 

This brief discussion of development indicators in the Jordan Valley
 

suggests that socio-economic development there is significant, sustained, 
and impressive.
 

As impressive as they are, howevur, the indicators alone should not 

be taken as sole. measures of progran success. In isolation, the 

only physica 1 progress toward stated obejctives.indicators represent 
They do not reflect the quality of socio-economic development or 

adcquately address by themselves progress toward the ultimate objectives 

of equity and efficiEn-y of the integrated rural development system. 

For this part of the assessment, a more analytical and qualitative 

overivew is required. 

C. Scope of the Present Assessment
 

The scope of the present assessment is not to reiterate the well

known story of Jorday Valley development. This has been extenssively 

and brilliantly covered in the Rami Khouri ([24] Khouri) book, the Dajani
 

report ([9] Dajani et al), and by the brief synopsis of development
 
The intent of this report
indicators discussed in the previous section. 


is to update the earlier reportr, concerning the pace and magnitude of 

development growth i n the Jordan Valley and to identify and analyze 

specific issues related to socio-economic evolution. The paramount 

concern i s t- contribute to a better understanding of the devalopment 

process and to offer useful recommendat ions for correcting systemic 

problems to enhance the potential of an already successful endeavor. 

The interim evaluation of the Jordan Valley deve I opment program 

(Dajani et al, 1980) provides a comprehensive description of the Jordan 

Valley with a detailed historical presentation of its growth and
 

development changes. This reference also supplies integrated data
an 

base from which the many facets of developmenTL growth in the valley have 

been evaluated and assessed. The analysis in this report is supported by 

qualitative and quantitative indicators of life quality and prevailing 

conditions and is a highly prized reference for the present paragraphs.
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Mr. Rami Khouri ([24] Kborui) 
has published a flourishing journalistic

rendition of the same scenario, using 
a humanistic and narrative style 
to
capture the essence 
and flavor of the Jordan Valley's incredible march
from historical backwardness to the showcase Jordan's
of national
 
developmc.At effort.
 

The intent of the present assessment is to these
not reiterate

earl ier references, but to assess changes that have taken place since
these works were published and to identify and analyze specific critical

issues which impede and
both strengthen the overall effectiveness of the
 
program. 

Discussion of these issues 
 serves to the
explain agricultural

transformation and rural development processes and to prnvide a morequalitative understanding 
of the equity and the efficiency of Jordan 
Valley developmtent is its broadast regional context. 
 Some issues

presented re tohe r, in ite specific problems which may reinforce andinhibit further development progress. Others to the
help augment

assessment of 
Jordan Valley development that statistical indicators 
alone
do not adequzatelv explain. Where previously written historical and
descriptive information is needed to provide a suitable setting for the 
analy sis, appropriate references are cited from the literature rather
than repeated Lo avoid unkecessary redundancy. 

1. Development Problems and Issues in the 
Jordan Valley.
 

a) Marketing of agricultural produce.
 

The technicaI success of higher
achieving production through
expanding cropping higher
areas, 
 yields, and technological

intensification 
has been dampened by the inability to market much of theproduce. Many frmners have 
lost money, cropping areas may have declined

since 1984, many ag ricultural loans have 
 been defaulted upon, and
 
government outlays 
for ngricu'rural subsidies have 
soared. The range of
marketing problems faced-- quial iry, 
 grading, packing, high production

costs, fall ing price:s, unfavorable exchange rates, inefficient marketing

channels, and 
lack of strategies for establishing new niche markets--must
 
be amel iorat- d before 
thme Jordan Valley development can be considered 
an
 
unqualified success.
 

b) Comparative pace of social development and rising agricultural
 
produc t i on. 

Social development indicators such as family size, education, 
life
expectancy, infant 
mortality, job opportunities (men and women), age at

marriage, etc. are compared between 1973 and 1987. 
 Specific "pockets of

poverty" and associated problems identified and discussed.
are 


http:developmc.At
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c) Social integration.
 

The ways in which local residents may have been "displaced" in recent
 

years, both from land and from agricultural jobs, and the impact of this
 

quality of life, income, and social integration are evaluated. 
on their 

employment distribution of Valley
The (changing) profile of income and 

and by ethnic and nationality groupsresidents--along urban/rural lines, 

styles, ,ttitudes, and


-is assessed, together with changing life 


community relations.
 

d) Employment patterns.
 

Several issues related to employment distribution include: (1) The
 

local Jordanian men in the rgricultural
relative lack of participation of 


market ; (2) the role of local women in the agriculturpl labor

labor 


workers (Egyptian) in the agriculturalmarket; (3) the role of migrant 

labor market; (4) an analysis of labor demand and supply trends for both 

both agricultural and non-
Jordanian and non-Jordanian workers, and for 

agricultural jobs.
 

skills are explored, Thise) Crop management and water management 
evaluation of farmer willingness to alter crop mixes;

includes an 
analysis and examples of crop over-production; farmer profits/losses in 

tren(. Particula attention will be given to 
recent years; and cost 


discussing the possibi l ity t"t farmors are using too many pesticides;,
 
and water.and certa, Ln fertilizers, nutriouts, 

f) Government agricultural policies.
 

have 	 place two years, while priceCropping contro .s been in 	 only 
a longer period. Both the

policies have taken various shapcs over 
are


economic and institutional impact aspects of these policies 


addressed.
 

g) Quality of government involvement in agricultural research,
 

extension, and irrigation management.
 

The report addresses the ability of government to evaluate important 

agronomic and irrigation problems and to transfer findings to farmers. 
are


The quality, freqaency, and reliability of extension services 


such as the impact of

examined. Irrigation managemnent issues , 

and tail" problems, and the need to increasedistribution channel "head 
the overall of 	 nystem re included i.n theefficiency the irrigation ; 


analysis .
 

agricultural
h) Public/private sector participation in marketing, 


lending, and input supply.
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The report evaluates the effectiveness of governmental and private

organizational involvement in (I) exports (AMPCO and private export

agents); (2) credit (Agricultural Credit Corporation, Jordan Valley
 
Farmers Association, the Jordanian Cooperative Organization, and private
 
suppliers)
 

i) The availability and quality of social services.
 

There is an assessment of the ability of government institutions to
 
deliver services, the appropriateness of services applied to user needs,
 
and a comparison of average service levels with other parts of Jordan.
 
Changes in the structure of municipal and village councils and the Jordan
 
Valley Authority are also addressed. 

j) Environmontal issues. 

The report provides a comprehensive analysis of pesticide use in the
 
Jordan Valley and environmental issues related on-farm use of
to this
 
input . 

k) Project investldent and irrigation O&M cost recovery.
 

The assessment evaluates recovery of the 
operation and maintenance of 
the irrigation system. Full (or at least 'fuller') cost pricing of 
irrigation water to farmers is an issue explored along with the internal 
rate of return of the irrigation system to assess overall project worth 
and viability. 

Tlve impact assessment encompasses the combined and cumulative 
impacts of some 22 donor-financed development projects undertaken in the 
Jordan Valley since 1973. The impact assessment is not tied in any 
literal fashion to each of these projects. Rather, each of these 
projects is briefly described in Section V. Significant gaps, if any, in 
the "coverage" provided by these projects noted and discussed.are 


D. Methodology. 

The me thodology used in the preparation of this report was a 
composite f field and organizational interviews, statistical inference 
from impiricrl' data, literature reviews, and extensive discussion of 
ide-i!s rind issues with knowledgeable persons within the public and private
s(, Cor2, the academic community, and at the farmer and project 
bh ni_-ici ary lovels. 
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Impirical data for the report were collected from: (1)
 

questionnaires enumerated from 40 randomly selected households throughout
 

the three zones of the Jordan Valley; (2) from 25 in-depth farmer
 

interviews; (3) available literature on the agricultural sector in Jordan
 

and in the Jordan Valley; (4) farm budgets of the JVA and JVASP; (5)
 

interviews and discussion3 with 30 commission agents, retailers, and
 

Amman Central Wholesale Market; (6) socio-economic and
exporters at the 

agricultural data collected by the Department of Statistics, the
 

Ministries of Agriculture, Health, Education, Municipalities Rural and
 

Valley Authority; (7) interviews
Environmental Affairs, and the Jordan 


and discussions with faculty members at Jordan and Yarmouk Universities;
 

(8) interviews and discussions with employees of public and private
 

sector organizations.
 

The conclusions drawn from the analyses presented in this report
 

reflect the integration of all these data sources with the composite
 

views and opinions of knowledgeable Jordanians within the various
 

disciplines and functional areas investigated.
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CHAPTER .I1 - THE AGRICULTURAL ECONOMY
 

II. THE AGRICULTURAL ECONOMY
 

The transformation of traditional agriculture, as espoused by
 

Schultz and extended by Hayami and Ruttan, strongly influences the
 

development of this section. Briefly, the relevant tenets are:
 

1. 	 Farmers are economically rational decision-makers. This
 

implies that farmers will change production practices if
 
that change will increase net income, given their bias
 

to assume risk as reflected through their perception of
 

uncertainty. Furthermore, an efficient allocation of re

sources in production will follow as more or less resources
 

become available for use on that farm.
 

2. 	 Farmers and entrepreneurs in the private sector respond
 

to changes in production technologies and changes in rel

ative prices. Thus, farmers will respond to price incen

tives in the allocation of their resources.
 

3. 	 Prior to the introduction of new technology into the Jor
dan Valley, "state of the arts" remain constant, i.e.,
 

preferences and incentives for economic activity have
 

changed little. However, new technological inputs in
 
the Jordan Valley have upset the prevailing economic
 

equilibrium and offered new economic opportunities.
 

4. 	 The Jordan Valley is not an isolated agricultural entity
 

divorced from the rest of the agricultural economy but
 

responds to changes within the context of the overall
 

agricultural econo.j.
 

Within this setting, this section examines:
 

1. 	 State of the arts and change.
 

2. 	 Productivity and growth rates over time.
 

A. 	 AN OVERVIEW
 

This section highlights the national agricultural base into which
 

the Jordan Valley must be iy -egrated. To place the agricultural sector 
within the context of the overall economy, the Gross Domestic Product 

says it all: The agricultural contribution varies in the range of 8% to 

11% and is therefore a small contributor to the overall economy. 

1. 	 Topography and Climate
 

Three distinct topographical features influence the agriculture of 

the Hashemite Kingdom of Jordan: i) The Highlands, a fairly high plateau, 
divided by valleys and gorges, and several mountainous areas; 2) the 

Jordan River-Dead Sea depression, a result of the great geological rift 



21 

that extends into Africa, and 3) the extension of the Syrian Desert. 

To the west, and within the Jordan River-Dead Sea depression, flows 
the Jordan River which over the ages has carved a fertile valley that has 
been a significant producer of Jordan's agricultural fruits and 
vegetables. The river itself is formed form its principal tributaries 
the Yarmouk river that flows from Syria and the Az Zarqa river, whose 
headwaters arise entirely from within the East Bank of the Jordan River. 
At its southern most extension, the Jordan River empties into the Dead 
Sea, which occupies the deepest depression on the earth's land surface.
 

From the northern end of the Valley, the Jordan is approximately 200 
meters below sea level and drops to over 400 meters below sea level when
 
it empties into the Dead Sea at its southern end. Within the Valley,
 
this gradient has an important effect upon the micro-climate of the 
Valley mainly through temperature and relative humidity. Consequently,
 
the moderating effect of temperature, with irrigation from the river, 
permits an important winter growing season, primarily in fruits and 
vegetables. In addition land use follows the changes in the gradient:
 
in the north, citrus predominates which is also partly influenced by Lake 
Tiberas, while in the central and southern region of the Valley
 
vegetables predominate.
 

Eastward from the Jordan Valley, mountains rise to 800 to 1,200 
meters leading to the Jordanian Highlands, a steep country of high, 
deeply cut limestone plateaus with an average elevation *of 900 ieters and 
occasional summits that reach 1,200 meters in the north and 1,500 meters 
in the south. Thus, this western ridge of the plateau forms the 
escarpment along the eastern side of the Jordan River-Dead Sea 
depression. With sufficient rainfall in most years, this region produces 
most of Jordan's cereal grains. Continuing eastward and south, the great 
Syrian Desert occupies most of Jordan to the Red Sea. And it is this 
desert that occupies approximately 90% of the Kingdom's land area. 

The major characteristic of the climate is the contrast between a 
rainy season from November to April and very dry weather during the rest 
of the year. It is the rainfall pattern (Table II.), as influenced by 
the topography, that established the agricultural zones and hence 
agricultural activities, which varies from irrigated agriculture in the 
Valley, to dryland farming of the Highlands, and nomadic livestock in the
 
marginal rainfall areas.
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Table II,I Land Area Classified by Rainfall, East Bank
 
Average Area 	 Percent
 
Rainfall (mn du) 	 (M)
 

(mm)
 

Arid Desert 100 75.0 81.1
 

Desert 100-200 9.6 10.3
 

Marginal 200-300 5.3 5.7
 

Semi-arid 300-500 1.7 1.8
 

Semi -humid 500 1.0 1. 1
 

Total 	 92.6 100.0
 

Source: 	 Zahlan, A.B. et al. The Agricultural Sector of Jordan:
 
Policy and Systems Study, p1 2 6 .
 

Of the 94,800 kin2 of the Hashemite Kingdom of Jordan, only 9
 
percent receives more than 200mm rainfall annually, which can be 
considered as potential agricultural land. Of the potential cultivated 
area, approximately 93% depends directly upon natural rainfall. The 
remaining 7% is irrigated land, which produces approximately 40% of the 
gross agricultural production and 70% of the gross value of the 
agriculturnl sector. 

2, National Agricul tural Production, 1986 

This section reviews the national agricultural economy identifying 
the contribution of the North Chors of the Jordan Valley. As an overview 
to the agricultural sector, several key agricultural development 

indicators between Jordan and several of her key trading partners are 
compared. Then national agricultural productinn is discussed with 
primary internist devoted to crop production. 

a) National Agricultliro.l Indicators 

Table I1.2 examines key agricultural and development indicators in
 
comparison with several of her traditional trading partners. Except for 
Kuwait, Jordan has the smallest number of its population dependent upon 
agriculture. Also, agriculture's contribution to the gross domestic 
product is only eight percent, a range that has prevailed for sometime. 
Consequently, both indicate that agriculture is not as an important 
contributor to national development as is often assumed. Or conversely,
 
the economy has developed more significantly in other areas. 

Furthermore, the high agricultural import ratio (agricultural 
imports to total exports) shows that agriculture is not satisfactorily 
meeting Jordan's food supply needs. Partly, the continued high 
importation content of cereal grains is a significant contributor to this 
gap. Meat-use per person is low, and this is reflected in both meat 
output and meat yield per head (meat offtake). 
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Table 11.2. Agricultural Development Indicators.
 

INDICATOR: JORDAN SAUDI SYRIA IRAQ KUWAIT
 
ARABIA
 

A. 	 GENERAL:
 

1. 	 Population (mil) 3.7 12 10 16 1.8
 
(1986)
 

2. 	 Population in 23% 58% 46% 38% 1%
 
Agr. (1981)
 

3. 	 Agr. CDP (1980) 10% 1% 19% 11% 0.3%
 
4. 	 Agr. Import
 

Ratio (82-84) (1) 88% 9% 38% 21% 10
 

B. 	 FOOD SUPPLY (1982-84):
 

5. 	 Cereal Use per 226 662 328 350 335
 
Person (kg/yr)
 

6. 	 Import Content of 89% 86% 34% 71% 100%
 
Cereal Use
 

7. 	 Meas Use per 25 55 22 28 78
 
Person (kg/yr)
 

C: 	 FOOD PRODUCTION (1982-84):
 

8. 	 Major cereals (2) w,b w,s b,w w,b b
 
9. 	 Cereal-Output 0.1 1.0 2.1 1.5
 

(mil tons)
 
10. 	 Cereal Area 0.1 0.5 2.7 2.0 

(mil ha) 
11. 	 Cereal Yield 700 1,900 800 700 3,300
 

(kg/ha)
 
12. 	 Meat Output 50 280 210 230 70
 

(1,000 tons)
 
13. 	 Meat Offtake (3) 90 110 110 112 200
 

(kg/head)
 
14. 	 Milk Yield 100 1,130 1,630 750 2,500
 

(kg/head)
 

Continued. . 

Notes:
 
1 Ratio of agricultural imports to total exports
 
2 w (wheat), b (barley), s (sorghum.miller)
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TABLE 11.2. Continued
 
INDICATOR JORDAN SAUDI SYRIA IRAQ KUWAIT
 

ARABIA
 

D. 	 FOOD PRODUCTION CHANCE (%/YR):
 
(1972-74 VS 1982-84)
 

15. 	 Cereal Output -8.5 15.9 1.3 -4.7 29.2
 
16. 	 Cereal Area -7.1 5.7 1.9 -0.07 24.8
 
17. 	 Cereal Yield -1.3 8.9 -1.1 -4.1 3.5
 
18. 	 Meat Output 5.3 14.4 10.1 5.5 13.4
 
19 	 Economic Land (4) 75% 1% 39% 50% 1%
 

in Crops
 
20. 	 Irrigated 9% 36% 10% 32% 50%
 

Cropped Land
 
21. 	 Cropped Land/ 10 10 60 40 

100 persons (ha) 
22. 	 Fertilizer Use (5) 39 178 32 17 500
 

(kg/ha)
 
23. 	 Tractor Density 12 1.3 6.6 5.5 13
 

(per 1,000 ha)
 

Notes 	: 
3 Slaughter weight divided by number slaughtered.
 
4 Sum of cropped land, permanent meadows and pastures, forests,
 

and woodlands.
 
5 Nitrogen, phosphorous, and potassium.
 

Source: Agricultural Development Indicators, Winrock International
 
Institute for Agricultural Development, Fourth Edition, 1987.
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Significantly, all three cereal grain indicators, cereal output,
 

area, and yield, have been declining when comparing the 1972-74 and 1982

84 periods.
 

A considerably high proportion of economic land (land potentially 

usable for crop and animal production) is currently in use. Fertilizer 

input is low when compared to Saudi Arabia, but this probably reflects 

Saudi Arabia's high irrigation component with an attendant high 

fertilization requirement.
 

b) Sector Agricultural Production, 1986.
 

National agriculture is summarized from a secLoral perspective 

combining the Chors and the Iiighland regions. This involves first an 

overall compai Ison followed by specific crop analyses based on region, 
and 	season for veg.tables.
 

(1) 	Overall Crop Production
 

As an overview, the esti.wated crop production by region and cropping 

category tollows in table 11.3. The Ghors includes both the North and 

South Ghors. Since the North Ghors represents the focus of the Jordan 

Valley in terms of this report, it is useful to understand the minor 

impact that the South ;hors has: 

1. 	 Vegetables: 11% of the total Ghors area and 11% of the
 

total Ghors value.
 

2. 	 Fruit: 1% of the total Ghors area and less than 1% of the 

total Ghors value. 

3. 	 Filed Crops: None
 

In the 1985/86 agricultural year, vegetables accounted for 65% of
 

the total gross value being generated from 20% of the land; fruit
 

contributed 29% of the gross value from 32% of the land; and field crops 

6% of the value from 47% of the land. 

From a regional perspective, the Ghors contributed 60% of the gross 

value from 19% of the total area, while the Highlands delivered 40% of 

the gross value from 81% of the area. The Ghors provided 65% of the 

vegetable value and the Highlands 35%. Fruit was more evenly divided 

with the Ghors producing 55% and the Highlands 45%. But the Highlands 

produced 74% of the field crop value. Thus, the Ghors predominated in 

vegetables while the Highlands predominated in field crops, primarily 

cereal grains.
 

The following three sections detail the specific crop components 

that form the basis for table II.3. 
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Table 11.3. Estimated Croo Area, Production and Value by Region,
 
1986. 

REGION/ 
CROPS 
A. GHORS 

AREA 
(Dunums) 

TONNAGE 
(M.T.) 

% VALUE 
(JD) 

(1) 

1. Vegetables 
2. Fruit 
3. Field Crops 

195,840 
63,845 
33,482 

62 
13 
5 

359,096 
101,917 
18,445 

64 
62 
30 

42,394,114 
15,791,913 
_ 561,008 

65 
55 
26 

Subtotal 292,533 19 479,458 59,747,095 60 

B. HIGHLANDS 

1. Vegetables 111,881 
2. Fruit 434,746 
3. Field Crops 69961 

38 
87 
95 

201,159 
61,346 
4?,695 

36 
38 
70 

22,626,117 
13,000,709 
4,457,140 

35 
45 
74 

Subtotal 1,247,588 81 305,200 40,083,966 40 

C. OVERAILL 

1. Vegetables 313,721 
2. Fruit 498,957 
3. Field Crops 728,_443 

20 
32 
41 

560,255 
163,263 
61J 40. 

71 
21 
8 

65,020,291 
28,792,622 
6,018,148 

65 
29 
6 

TOTAL 1,541,121 784,658 99,831,148 

Notes: 
Source: 

I Based on 1986 Amman Central Market prices. 
Derived from DOS, 1936, pp 9 4-50, pp5l-70. 
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(2) Vegetable Production
 

Tables 11-4 and 11-5 disaggregate vegetable production into
 
regional, and seasonal crop components. Nationally, the ten most
 
important crops, by value for the 1985/86 agricultural year, represented
 
84% of the vegetable area, 91% of vegetable production, and 91% of
 
Jordan's total vegetable value (Table 11.4). So as a group, these crops
 
can also be considered as representative of overall vegetable production
 
including area harvested and production in addition to value. Moreover,
 
the four most valued crops -- tomatoes, cucumbers, eggplant, and squash
- represented 64% of total vegetable value, 55% of the cropped vegetable 
area, and 66% of the vegetable production. 

Regionally, the Ghors dominated vegetable production contributing 
65% of the total vegetable value, 64% of vegetable production, and 62% of 
vegetable land. In terms of tomatoes, cucum.,ers, eggplant, and squash, 
the Ghors contributed 71%, 57%, 916 respectively, and 73% of the overall 
vegetable values. Only, watermelon and cauliflower predominated in the 
Highlands while sweetmelons w.-re equally important to both regions. 

The seasonal pattern of these ten most-valued crops is shown in 
Table 11.5. The spring season in the Ghors and summer season in the
 
Highlands predominated in nearly the same pattern as the regional
 
distribution: 64% of the vegetable value, 66% of the overall production
 
and 65% of the cropped land was attributed to the spring and summer
 
seasons, which raises the question of regional competition. Due to the
 
climatic differences between the two regions, Highland vegetable
 
production primarily follows the Valiey's p.oduction thus complementing
 
Jordan's needs rather than being competitive.
 

(3) Fruit Production
 

While vegetables contributed 65% of Jordan's total crop value, fruit
 
added only 29%. The cropping distribution by regions and ranking by
 
value is shown in Table 11.6. Overall, 55% of the fruit value was
 
attributable to the Ghor; predomineting in citrus production with lemons,
 
oranges, and bananas with each contributing 12% of the total fruit
 
production value. The Highlands contributed 45% primarily through olives
 
(25%) and grapes (16%). Con3equently, the two regions are also
 
complimentary to Jordan's needs and noncompetitive in fruit production.
 

(4) Field Crops Production
 

Field crops were of legist significance to Jordan's total crop value
 
contributing only 6% of the overall production value (table 11.7).
 
Cereal grains accounted for 69% of the overall value with the Highlands
 
providing 92% of this. The two primary field crops, wheat and onions,
 
accounted for 83% of the total field crop value with wheat contributing
 
56% and onions 27%. Only 6% of the cereal grains and 32% 'f the field
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Table 11.4. 
 Estimated Regional Vegetable Production, Area and
 
Value, 1986. 

REGION/ 
CROPS 

A. GHORS 

AREA 
(Dunums) 

% TONNAGE 
(M.T.) 

% VALUE 
(JD) 

1. Tomatoes 
2. Cucumbers 
3. Eggplant 
4. Squash 
5. Potatoes 
6. S. Beans 
7. Hot Pepper 
8. SwEet Pepper 
9. Sweet Melons 

10. Broad Beans 
11. Cabbage 
12. Other 

57,573 
13,817 
24,718 
24,716 
12,555 
12,884 

8,441 
6,723 
6,026 
5,707 
4,209 

18,471 

63 
63 
90 
/7 
82 
78 
92 

156,036 
36,641 
45,856 
27,039 
18,610 
10,124 
10,432 
9,222 
7,726 
3,869 
8,537 

25,004 

71 
57 
91 
73 
83 
82 
95 

14,667,384 
6,082,406 
4,906,592 
3,596,187 
2,828,720 
2,146,288 
1,929,920 
1,623,072 
1,243,886 

742,848 
614,664 

2.012 .207 

71 
57 
91 
73 
83 
82 
95 

Subtotal 195,840 62 359,096 64 42,394,174 65 

B. HIGHLANDS 
1. Tomatoes 
2. Cucumbers 
3. Water Melon 
4. Cauliflower 
5. Squash 
6. Sweet Melon 
7. Potatoes 
8. Cabbages 
9. Eggplant 

10. String Bean 
11. Others 

33,832 
7,997 

21,506 
11,911 
7,367 
7,565 
2,679 
4,281 
4,712 
3,679 

12,352 

83 
89 

56 

64,510 
27,622 
45,086 
21,412 
9,817 
7,451 
3,929 
7,886 
4,712 
2,236 
6,498 

88 
87 

49 

6,063,940 
4,585,252 
3,832,310 
2,376,732 
1,305,661 
1,199,611 

597,208 
567,792 
504,184 
474,032 

1,119,395 

88 
87 
49 

Subtotal 117,881 38 201,159 36 22,626,117 35 

C. OVERALL 
1. Tomatoes 
2. Cucumbers 
3. Eggplant 
4. Squash 
5. Water Melon 
6. Potatoes 
7. String Bean 
8. Sweet Melon 
9. Cauliflower 

10. Hot Pepper 
11. Other 

91,405 
21,814 
27,310 
32,083 
25,952 
15,234 
16,563 
13,591 
13,403 
9,188 

47,178 

29 
7 
9 

10 
8 
5 
5 
4 
4 
3 

15 

220,546 
64,263 
50,568 
36,856 
51,292 
22,539 
12,360 
15,177 
24,553 
11,022 
51A79 

39 
11 
9 
7 
9 
4 
2 
3 
5 
2 
9 

20,731,324 
10,667,658 
5,410,776 
4,901,848 
4,359,820 
3,425,928 
2,620,320 
2,443,497 
2,725,383 
2,039,070 
5,694,667 

32 
16 
8 
8 
7 
5 
4 
4 
4 
3 
9 

TOTAL 313,721 560,255 65.020,291 
Source: Derived from DOS, 
1986, pp42-50, pp60-70.
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Estimated Seasonal Vegetable Production, Area and
 Table 11.5. 

Value, 1986. 

SEASON/ AREA 

CROPS (Dunums) 

A. AUTUMN (WINTER): 
i. Tomatoes 24,155 

2. Cucumbers 10,421 

3. Eggplant 12,971 

4. Squash 16,136 

5. Potatoes 5,455 

6. Cauliflower 6,670 

7. Hot Pepper 5,164 

8. String Beans 4,041 

9. Sweet Melons 75 

10. Water Melons 0 

11. Other 24,959 

% 

26 
47 
48 
50 

TONNAGE 
(M.T) 

61,806 
27,205 
24,107 
17,710 
10,974 
12,630 
7.060 
2,424 

112 
0 

28,876 

% 

28 
42 
48 
48 

VALUE 
(JD) 

5,809,764 
4,516,030 
2,579,449 
2,355,430 
1,668.048 
1,401,930 
1,306,100 

513,888 
18,032 

0 
3,209,529 

28 
42 
48 
48 

Subtotal 110,047 35 192,904 34 23,378,200 36 

B. SPRING (SUMMER): 
1. Tomatoes 67,250 

2. Cucumbers 11,393 

3. Water Melon 25.952 

4. Eggplant 14,339 

5. Squash 1 - 947 

6. Sweet Melons 13,516 

7. String Beans 12,522 

8. Potatoes 9,779 

9. Cauliflower .,733 

10. Hot Pepper 4,024 

11. Other 22,219 

73 
52 

100 
52 
49 
99 
75 
64 
50 
43 
47 

158,740 
37 058 
51,292 
26,461 
19,146 
15,065 
9,936 

11,565 
11,923 
3,962 

22.20_ 

71 
58 

100 
52 
52 
99 
80 
51 
49 
36 
43 

14,921,560 
6,151,628 
4,359,820 
2,831,327 
2,546,418 
2,425,465 
2,106,432 
1,757,880 
1,323,453 

732,970 
2485,138 

71 
58 

100 
52 
51 
99 
80 
51 
49 
36 
44 

Subtotal 203,674 65 367,351 66 41,642,091 64 

C. OVERALL 
1. Tomatoes 
2. Cucumbers 
3. Eggplant 
4. Squash 
5. Water Melon 
6. Potatoes 
7. String Bean 
8. Sweet Melon 
9. Cauliflower 

10. Hot Pepper 

11. Other 

91,405 
21,814 
27,310 
32,083 
25,952 
15,234 
16,563 
13,591 
13,403 
9,188 
7,178 

29 
7 
9 

10 
8 
5 
5 
4 
4 
3 

15 

220,546 
64,263 
50,568 
36,856 
51,292 
22,539 
12,360 
15,177 
24,553 
11,022 
51,079. 

39 
11 
9 
7 
9 
4 
2 
2 
4 
2 
9 

20,731,324 
10,667,658 
5,410,776 
4,901,848 
4,359,820 
3,425,928 
2,620,320 
2,443,497 
2,725,383 
2,039,070 
5,694,667 

31 
16 
8 
8 
7 
5 
4 
4 
4 
3 
9 

TOTAL 313,721 560,255 65,020,291 

1986, pp4 2 -50, pp 6 0-70.
Source: Derived from DOS, 
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Table 11.6. Estimated Regional Fruit Production, Area and Value
 
by Region 1986
 

REGION/ AREA % TONNAGE 
 % VALUE
 
CROPS (Dunums) (M.T) (JD)
 

A. CHORS
 
I. Lemons 14,002 22,722 
 3,476 466 
 12
 
2. Oranges 8,423 
 18,039 3,445,449 12
 
3. Bananas 
 8,952 13,414 a 3,353,500 12
 
4. Clementines 
 20,479 24,073 2,696,176 9
 
5. Mandarin 6,424 20,133 
 2,194,497 8
 
6. ;rapes 1,777 
 924 a 193,116

7. Pummelor 547 

_1 

837 166,563 1
 
9. Guavas 981 495 
 123,750 1
 
9. Olives 892 b
400 90,400 =1
 

10. GrapefLt it 165 
 619 51,996 i
 
11. Others .... 569 261 ----

Subtotal 
 63,211 13 101,917 62 15,791,913 55
 

B. HIGHLANDS
 
1. Olives 344,034 31,381 b 7,092,106 25 
2. Grapes 
 53,176 22,262 a 4,652,758 16
 
3. Figs 
 5,024 1,449 a 405,720 -1
 
4. Plums/Prunes 4,296 1,357 a 280,899 
 -1
 
5. Apples 8,447 1,126 
 a 231,956 _1
 
6. Peaches 5,045 
 725 212,425 1
 
7. Pears 
 662 190 65,550 1
 
8. Apricots 2,376 
 295 59,z95 1
 
9. Almonds 4,214 501 


10. Pomegranate 3,031 929 --
11. Others 4441 1- 2 -28 

Subtotal 434,746 8/ 61,346 38 13,000,709 45
 

TOTAL 497,95/ 163,263 28,792,622
 

a - 1985 Amma" Hawket average price. 
b - September, 1986, Amman Market price. 
Source: Derived from DOS, 1986, pp24-32, pp5l-56.
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Table 11.7. Estimated Regional Field Crop Production, Area and Value,
 

1986 

REGION/ 
CROPS 
A. GHORS 

Barley 
Wheat 
Corn 

AREA 
(Dunums) 

13,465 
12,838 

988 

% TONNAGE 
(M.T.) 

1,736 
1,968 

126 

VALUE TOTAL 
(JD) 

130,200 
236,160 
10,080 

% 

19 
6 

Cereals 27,291 3,830 376,440 8 

Onions 
Other 

5,242 
949 

13,461 
1,154 

1,561,008 
--

100 

Subtotal 33,482 18,445 1,937,448 30 

B. HIGHLANDS 
Barley 
Wheat 
Corn 

183,284 
453,153 

1,939 

93 
97 

7,268 
28,874 
1,652 

81 
94 

545,100 
3,464,880 

132,160 

81 
94 

Cereals 638,376 96 37,794 91 4,142,140 92 

Lentils 
Other* 

28,322 
_ 263 

1,750 
3,151--

315,000 

Subtotal 694,961 95 42,695 70 4,457,140 70 

C. OVERALL 
Barley 
Wheat 
Corn 

196,749 
465,991 
__ 927 

27 
64 
1 

9,004 
30,842 
1,778 

15 
50 
3 

657,300 
3,701,040 

142,240 

11 
58 
2 

Cereals 665,667 91 41,624 68 4,518,580 71 

Lentils 
Onions 
other 

28,322 
5,242 

29,212 

4 
1 
4 

1,750 
13,461 
4,305 

3 
22 
7 

315,000 
1,561,008 

--

5 
24 

728,443 61,140 6,394,588 

Source: Derived from DOS, 1986, pp 33-41, pp 56-59. 
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crops were attributable to the Ghors. The latter was due to the strong

position of dry onions, which the Department of Statistics classifies as
 
a field crop.
 

(5) Livestock/Poultry
 

Livestock and poultry currently have little significance to the
 
Valley so they do 
not materially enter this discussion. Yet in terms of
 
contribution to the agricultural sector, they 
are not insignificant.

Consequently, to complete national it is to
the scene instructive 

understand their 
importance within Jordanian agriculture. Table 11.8
 
details this.
 

Table 11.8 Value of Production at Current Price, 
In the East Bank, 1985
 

1985 
 PERCENT
 

1. Vegetables 
 48.90 
 31.07%
 
2. Poultry 
 46.30 
 29.42%
 
3. Livestock 
 26.90 
 17.09%
 
4. Fruit/Olives 
 20.50 
 13.02%
 
5. Grains/Legumes 
 10.80 
 6.86%
 
6. Others 
 4.00 
 2.54%
 

Total 
 157.40 
 100.00
 

Source: 
 Department of Statistics, Annual Agricultural Statistics,
 
1986, p9 8 .
 

The two largest contributors to overall production value were
vegetables and poultry being nearly equal followed by livestock and 
fruits. Livestock was composed of three values: livestock products,
livestock sales, and increase in livestock value. Grains were a distant
 
fifth, which reinforces the high cereal grain import content 
in Table
 
11.2. 
 The "others" category included tobacco, fish, honey and forest
 
products, which were of minor 
importance.
 

(6) National Trends
 

National trends might best be viewed through trends in value of
 
production, total value, expenditures, and net agricultural income (value

added). 
 Vegetable value (Figure II.1) has moved upwards approximately

22% . Poultry climbed to matchhas 114% nearly vegetables. Livestock 
dropped shatply by 1983 (54%) but has now moved back to 1981 levels. 
Fruit peaked in 1984 being up 54% but then dropped 20%. Still this is 
26% above 1981 levels. 
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since 1981,
Total value of production (Figure 11.2) has risen 36% 

while the value of expenditures rose 24%. Net agricultural income 

advanced 43%. 

B. JORDAN VALLEY: AN OVERVIEW
 

The impact upon the agricultural sector can be understood from four 

perspectives: changes in area, tonnage, value, and margins. Thus, 
Valley areagricultural trends in the North Ghors region of the Jordan 

now reviewed in this context.
 

1. Jordan Valley Production, 1986
 

The topographical and physical characteristics of the valley
 

provides a unique setting for the development of a high-valued and 

dominated by vegetable and fruit production.specialized agriculture 

Because of the Valley's protected location well below see level, its
 

production season does not conflict with the other agricultural regions,
 

namely the Highlands. Closely related to ,iarket timing within the Valley 

is the distribution of seasonal tearperature5 which varies as much as 

three degrees centigrade bet.qeen the lower southern part of the Valley to 

So within the Valley's micro-climate, seasonalits northern reaches. 

production and cropping patterns follow this temperature gradient.
 

A) AREA, PRODUCTION, AiD VALUE BY REGION AND SEASON 

This section reviews the North Valley's (North Chors) crop 

the 1985/86 crop year based on three geographicalproduction for 
Shunadivisions: A'Shamaliah, the north; Dair A'11a, the middle; and 

by both region and season.Janobia, the south. These data are examined 

(1) OVERALL
 

Table 11.9 identifies the relative contribution of each region and 
tocrop category, i.e., vegetables, fruit, and field crops with respect 

total area, tonnage, and value. Overall, vegetable produced 69% of the 

total value (JD 55.111,751), fruit 28%, and field crops 3%. Of this 

total, A'Shamaliah contributed 51%, Dair A'lla 25%, and Shuna Janobia 23% 

indicating the relative regional importance wrLthin the valley. 

Comparing vegetable values, A'Shamaliah contributed 419,, Dair A'lla 

32%, and Shuna Janobia 27% of the vegetable value reflecting a reasonable 

However, fruit production was sharply concentratedValley distribution. 

Fieldin the north with A'Shamaliah producing 78% of the frui.t value. 

crops were of only minor importance to the overall value at approximately 

3%.
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Table 11.9. 
Estimated North Ghors Crop Production, Area and Value
 
by Region 1986. 

REGION/ 
CROPS 

AREA 
(Dunums) 

% TONNAGE 
(M.T.) 

% VALUE 
(JD) 

A. A'SHAMALIAH 

1. Vegetables 
2. Fruit 
3. Field Crops 

68,902 
47,442 
17,844 

40 
75 
53 

130,167 
83,563 
6,133 

41 
83 
33 

15,582,215 
12,217,324 

516,026 

41 
78 
33 

Subtotal 134,188 50 219,863 50 28,315,565 51 

B. DAIR A'ALLA 

1. Vegetables 
2. Fruit 
3. Field Crops 

57,572 
6,628 

14,182 

33 
10 
42 

95,932 
5,075 

1. ,775 

30 
5 

64 

12,093,904 
922,526 

1,001,758 

32 
6 

64 

Subtotal 78,382 29 112,782 26 14,018,188 25 

C. SHUNA JANOBIA 

1. Vegetables 
2. Fruit 
3. Field Crops 

47,195 
9,141 
1,456 

27 
14 
4 

90,045 
12,582 

537 

28 
12 
3 

10,183,673 
2,551,101 

43,224 

27 
16 
3 

Subtotal 57,792 21 103,164 24 12,777,998 23 

D. OVERALL 

1. Vegetables 
2. Fruit 
3. Field Crops 

173,669 
63,211 

33,482 

64 
23 

13 

316,144 
101,220 

18,445 

73 
23 

4 

37,859,792 
15,690,951 

1,561,008 

69 
28 

3 

TOTAL 270,362 435,809 55,111,751 

Source: Derived from DOS, 1986, pp 51-69. 
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Agricultural Financial Trends, 1981-85
 
160 

1.501 

140

130

120

110

100

90 

70
60 

60

40 

30 -'j 

1961 

a 

1982 1963 

Year 
Volue + income 

Value of Production, 

1984 

0 Experdtulm 

1981-1985 

1965 

45

40-" 

0i 
35

30

252n 

20

16

10-

19el 

-4 Vegt 

1962 1963 

Yew 
Fruit A 

1964 

L.cock 

1 

1965 

X F 



36 

As to dunums and tonnage attributable for each category within each
 
region, these closely paralleled the value contribution. However, this
 
does not follow for field crops where 13% of the total cropped area
 
(270,362 dunums) was devoted to field crops but yielded only 3% of the
 
overall value.
 

The following sections expand on Table 11.9 detailing specific
 
regional and seasonal crop contributions.
 

(2) VEGETABLES
 

Table II.10 ranks the vegetables in accordance to their contribution
 
to total value. The ten most important crops accounted for 94% of the
 
Valley's overall vegetable value, while the dominate fi-e crops
 
(tomatoes, cucumbers, eggplant, squash, and potatoes) accounted for 75%
 
of overall value, 69% of the area, and 78% of the tonnage. Furthermore,
 
cropped area devoted to vegetable production and tonnage closely
 
paralleled the value ranking. Only with broad beans and sweet melons is
 
tonnage from out of the top ten.
 

What is the pattern of their distribution? Tomatoes are more
 
heavily concentrated in A'Shamaliah (42%), in Dair A'lla at 24%, and in
 
Shuna Janobia at 34%. Cucumbers predominated in Dair A'lla (48%),
 
eggplant in Shuna Janobia (48%), and squash in A'Shamaliah (51%).
 
Potatoes were heavily produced in A'Shamaliah (71%), string beans in Dair
 
A'lla (73%), hot peppers in A'Shamaliah (54%), sweet pepper in
 
A'Shamaliah (60%), sweet melons in Shuna Janobia (93%), and broad beans
 
in A'Shamaliah (57%). Both area and tonnage closely paralleled value
 
rankings in terms of their percentage contribution.
 

The seasonal pattern of the Valley is examined in Table II.11.
 
Overall, 56% of the vegetable value, 55% of the vegetable area, and 59%
 
of vegetable production were attributable to the spring season. The
 
dominate spring crops were: tomatoes, string beans, sweet melon, Jew's
 
mallow, and watermelon. While the dominate autumn crops were:
 
cucumbers, squash, potatoes, sweet and hot peppers, broad beans and
 
cabbage. Moreover, the five most-valued crops occupied 29% of the total
 
vegetable land in the autumn and 44% in the spring.
 

The seasonal distribution for A'Shamaliah (Table 11.12), the
 
northern portion of the Valley, closely parallels that of the Valley. 
A'Shamaliah produced 58t of the spring production value and 42% of the 
autumn's, as compared to 56% and 43%, respectively, for the Valley as a 
whole. A'Shamaliah also mirrors the five most valued crops of the Valley 
but in a different sequence: tomatoes, potatoes, squash, cucumbers, and
 
eggplant. These accounted for 61% of the total vegetable land with 37%
 
grown in the autumn and 63% in the spring. And these same crops
 
accounted for 74% of the total vegetable value.
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Table II.10. Estimated North Ghors Vegetable, Production, Area, and
 
Value by Region, 1986. 

REGION/ AREA RANK TONNAGE RANK VALUE* % 

CROPS (Dunums) % (M.T.) % (JD) 

A. A'SHAMALIAH 
1. Tomatoes 15,308 1 51,012 1 4,795,128 42 

2. Potatoes 8 274 3 13,228 3 2,010,656 71 
3. Squash 12,939 2 13,603 2 1,809,199 51 
4. Cucurbers 2,178 11 10, 783 4 1,789 ,978 30 

5. Eggplant 5,830 4 10,520 5 1,125,640 24 
6. Hot Pepper 3,643 7 5,211 8 964,035 54 

7. Sweet Pepper 3,666 6 5,390 7 948,640 60 
8. Cabbages 3,732 5 7,817 6 562,824 
9. Strin 6 Beans 2,825 8 2,198 11 465,976 24 

10. Broad Beans 2,626 9 1,839 12 353,088 57 
13. Others 7,881 8,566 757,051 

Subtotal 68,902 40% 130,167 41% 15,582,215 41 

B. DAIR A'LLA 
1. Cucumbers 7,186 3 17,328 2 2,876,448 48 
2. Tomatoes 14,970 1 29,808 1 2,801,952 24 
3. String Beans 7,687 2 6,567 5 1,392,204 73 
4. Eggplant 6,368 4 12,519 3 1,339,533 28 
5. Squash 6,321 5 7,674 4 1,020,642 29 
6. Hot Pepper 2,916 6 3,557 8 658,045 37 

Potatoes 2,898 7 3,991 7 606,632 22 
.. Sweet Pepper 1,904 8 2,729 9 480,304 30 

9. Jew's Mallow 900 11 5,923 6 402,764 
10. Watermelons 1,546 10 2,010 10 170,850 
11. Others 4,876 3,826 344,530 

Subtotal 57,572 33% 95,932 30% 12,093,904 32 

C. SHUNA JANOBIA 
1. Tomatoes 16,320 1 41,456 1 3,896,864 34 
2. Eggplant 11,350 2 20,977 2 2,244,539 48 
3. Cucumbers 4,191 4 7,955 3 1,320,530 22 
4. Sweet Melons 2,381 5 5,344 5 860,384 93 
5. Squash 5,210 3 5,561 4 739,613 20 
6. Waterinelons 1,428 6 2,570 6 218,450 
7. Potatoes 1,303 8 1,335 8 202,920 7 
8. Broad Beans 846 10 891 9 171,072 27 

9. Hot Pepper 950 9 878 10 162,430 9 
10. Sweet Pepper 830 11 848 11 149,248 10 
11. Others 2,386 2,230 217,623 

Subtotal 47,195 27% 90,045 28% 10,183,673 27 
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Table II.10 Continued.
 

REGION/ AREA RANK TONNAGE RANK VALUE
 
CROPS (Dunums) % (M.T.) % (JD)
 
D. OVERALL
 
1. Tomatoes 46,598 1 	 122,276 1 11,493,944 31
 
2. Cucumbers 13,555 4 36,066 3 5,986,956 16
 
3. Eggplant 23,548 3 44,016 2 4,709,712 12
 
4. Squash 24,470 2 26,838 4 3,569,454 9
 
5. Potatoes 12,475 5 18,554 5 2,820,208 7
 
6. String Beans 10.877 6 9,008 7 1,909,696 5
 
7. Hot Pepper 7,509 7 9,646 6 1,784,510 5
 
8. Sweet Pepper 6,400 8 8,967 8 1,578,192 4
 
9. Sweet Melons 3,188 10 5,739 11 923,979 3
 

10. Broad Beans 4,205 9 3,244 14 622,848 2
 
11. Others 20,844 	 31,790 2,460,293 6
 

TOTAL 173,669 	 316,144 37,859,792
 

Notes:
 

* 	 Average Amman Central Market prices, 1986.
 
5 1 6 9
 Source: Derived from DOS, 1986, pp	 



39
 

Table II.11. Estimated North Ghors Vegetable Production, Area and Value
 
by Season, 1986. 

SEASON/ AREA RANK TONNAGE RANK VALUE 
CROPS (Dunums) % (M.T.) % (JD) 
A. AUTUMN 
1. Cucumbers 8,484 4 19,062 3 3,164,292 53 
2. Tomatoes 10,758 3 29,004 1 2,726,376 24 
3. Eggplant 11,497 2 22,190 2 2,374,330 50 
4. Squash 15,056 1 16,308 4 2,168,964 61 
5. Potatoes 4,960 5 10,273 5 1,561,496 55 
6. Sweet Pepper 4,741 6 7,032 6 1,237,632 78 
7. Hot Pepper 4,409 7 6,343 8 1,173,455 66 
8. Broad Bean 3,287 9 2,595 11 498.240 80 
9. Cabbages 3,033 10 6,840 7 492,480 80 

10. String Bean 2,575 11 1,550 12 328,600 17 
11. Others 8,970 8.330 661,612 

Subtotal 77,770 45% 129,527 41% 16,387,477 43 

B. SPRING 
1. Tomatoes 35,840 1 93,272 1 8,767,568 76 
2. Cucumbers 5,071 6 17,004 3 2,822,664 47 
3. Eggplant 12,051 2 21,826 2 2,335,382 50 
4. String Bean 8,302 4 7,458 6 1,581,096 83 
5. Squash 9,414 3 10,530 4 1,400,490 39 
6. Potatoes 7,515 5 8,281 5 1,258,712 45 
7. Sweet Melon 3,113 7 5,627 8 905,947 98 
8. Hot Pepper 3,100 8 3,303 10 611,055 34 
9. Jew's Mallow 1,012 10 6,271 7 426,428 93 

10. Watermelon 3,044 9 4,664 9 396,440 100 
11. Others 7,437 8,381 966,533 

Subtotal 95,899 55% 186,617 59% 21,472,315 56 

C. OVERALL 
1. Tomatoes 46,598 1 122,276 1 11,493,944 30 
2. Cucumbers 13,555 4 36,066 3 5,986,956 16 
3. Eggplant 23,548 3 44,016 2 4,709,712 12 
4. Squash 24,470 2 26,838 4 3,569,454 9 
5. Potatoes 12,475 5 18,554 5 2,820,208 7 
6 String Bean 10,877 6 9,008 7 1,909,696 5 
7. Hot Pepper 7,509 7 9,646 6 1,784,510 5 
8. Sweet Pepper 6,400 8 8,967 8 1,578,192 4 
9. Sweet Melon 3,188 10 5,739 11 923,979 2 

10. Broad Bean 4,205 9 3,244 14 622,848 2 
11. Others 20,844 31,790 2,460,293 6 

TOTAL 173,669 316,144 37,859,792 

Source: Derived from DOS, 1986, pp 5 1 -6 9 . 
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Table 11.12. Estimated A'Shamaliah Vegetable Production, Area and Value
 
by Season, 1986. 

SEASON/ AREA RANK TONNAGE RANK VALUE 
CROPS (Dunums) % (M.T.) % (JD) 
A. AUTUMN 
1. Squash 8,605 1 8,966 1 1,192,478 66 
2. Potatoes 3,608 2 7,815 2 1,187,880 59 
3. Sweet Pepper 2,754 3 4,296 5 756,096 80 
4. Cucumbers 1,091 10 4,251 6 705,666 39 
5. Hot Pepper 2,333 6 3,639 7 673,215 70 
6. Eggplant 2,479 5 4,786 4 512,102 45 
7. Cabbages 2,581 4 6,140 3 442,080 79 
8. Broad Bean 2,178 7 1,525 10 292,800 83 
9. Cauliflower 1,018 11 2,363 8 262,293 89 

10. Tomatoes 845 12 1,765 9 165,910 3 
11. Others 5,387 3,618 333,678 

Subtotal 32,879 48% 49,164 38% 6,524,198 42 

B. SPRING 
1. Tomatoes 14,463 1 49,247 1 4,629,218 97 
2. Cucumbers 1,087 8 6,532 2 1,084,312 61 
3. Potatoes 4,666 2 5,413 4 822,776 41 
4. Squash 4,334 3 4,637 5 616,721 34 
5. Eggplant 3,351 4 5,734 3 613,538 55 
6. String Bean 1,536 5 1,444 9 306,128 66 
7. Hot Pepper 1,310 6 1,572 7 290,820 30 
8. Sweet Pepper 912 10 1,094 10 192,544 20 
9. abbages 1,151 7 1,677 6 120,744 21 

10. Lettuce 954 9 1,452 8 107,448 55 
11. Others 2,259 2,201 273,768 

Subtotal 36,023 52% 81,003 62% 9,058,017 58 

C. OVERALL 
1. Tomatoes 15,308 1 51,012 1 4,795,128 31 
2. Potatoes 8,274 3 13,228 3 2,010,656 13 
3. Squash 12,939 2 13,603 2 1,809,199 12 
4. Cucumbers 2,178 11 10,783 4 1,789,978 11 
5. Eggplant 5,830 4 10,520 5 1,125,640 7 
6. Hot Pepper 3,643 7 5,211 8 964,035 6 
7. Sweet Pepper 3,666 6 5,390 7 948,640 6 
8. Cabbages 3,732 5 7,817 6 562,824 4 
9. String Bean 2 ,825 8 2,198 11 465 ,976 3 

10. Broad Bean 2,626 9 1,839 12 353,088 2 
11. Others 7,881 8,566 757,051 5 

TOTAL 68,902 130,167 15,582,215 

Source: Derived from DOS, 1986, p 6 2 . 
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The impact of plastic greenhouse culture is quite evident from the
 

cucumber data: cucumbers ranked only tenth and eighth in cropped
 

vegetable land for the autumn and spring seasons, respectively, but
 

ranked fourth and second in tonnage during these seasons. Thus, the
 

disproportionate relationship between a small land base and a large
 

production base indicates an extraordinary technological change, i.e.,
 
plastic greenhouse culture.
 

Based on value, the principal crops grown in the autumn season were:
 

squash (66%), potatoes (59%), sweet peppers (80%), hot peppers (70%),
 

cabbages (79%), broad beans (83%), and cauliflower (89%). During the
 

spring season, the major crops were: tomatoes (97%), cucumbers (61%),
 

eggplant (55%), string beans (66%), and lettuce (55%).
 

Dair A'lla vegetable production (Table 11.13) was more heavily
 

weighted to the spring season with 65%, 66%, and 62% associated with
 

vegetable area, tonnage, and value respectively. The five most valued
 

crops changed slightly with the replacement of potatoes by string beans.
 

Similar to A'Shamaliah, these five crops represented a significant part
 

of Dair A'lla's vegetable production: 78% of Dair A'lla's crop value,
 

77% of the total tonnage and 74% of the vegetable area.
 

Seasonally, the primary autumn crops based by value were: cucumbers
 
(59%), squash (56%), sweet pepper (71%), and lettuce (71%). And the main
 

spring crops were: tomatoes (89%), string beans (88%), Jew's mallow
 
(98%), and watermelons nearly 100%.
 

Vegetable production in Shuna Janobia (Table 11.14 was nearly evenly
 

divided between the two seasons with autumn having a slight edge at 52%
 
of Shuna's vegetable value. The same four basic crops, tomatoes,
 
eggplant, cucumbers, and squash, plus the addition of sweet melons
 

accounted for 88% of Shuna Janobia's total vegetable value, 83% of the
 
vegetable area, and 90% of the tonnage.
 

The principle crops of the autumn season were: tomatoes (58%),
 

cucumbers (57%), hot pepper (96%), broad beans (91%), sweet pepper (94%),
 
' 
lettuce (69%), and cauliflower nearly 100%". And sweet melons (98%),
 

watermelons (nearly 100%), and string beans (86%) were the main spring
 
crops.
 

(3) FRUIT
 

Fruit produztion in the Valley is examined in Table 11.15. Overall,
 
citrus dominated in the Valley producing 75% of the total fruit value
 
with bananas accounting for 21%. Thus, these two categories accounted
 
for 96% of the total. On a regional basis, A'Shamaliah was dominant
 
counting for 75% of the total fruit area, 83% of the tonnage, and 78% of
 
the value. Shuna Janobia is second predominating in banana production
 
while Dair A'lla produced 29% of the Valley's grapes.
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Table 11.13. Estimated Dair A'lla Vegetable Production, Area and Value
 
by Season, 1986. 

SEASON/ AREA RANK TONNAGE RANK VALUE 
CROPS (Dunums) % (M.T.) (JD) 
A. AUTUMN 
1. Cucumbers 4,288 1 10,287 1 1,707,642 59 
2. Eggplant 3,135 3 6,050 2 647,350 48 
3. Squash 3,553 2 4,264 3 567,112 56 
4. Hot Pepper 1,162 7 1,859 6 343,915 52 
5. Sweet Pepper 1,214 6 1,942 5 341,792 71 
6. Tomatoes 1,872 4 3,285 4 308,790 11 
7. Potatoes 766 9 1,838 7 279,376 46 
8. String Bean 1,235 5 761 9 161,332 12 
9. Lettuce 1,150 8 863 8 63,862 71 

1G. Broad Bean 375 11 263 11 50,496 51 
11. Others 1,564 1,393 76,084 

Subtotal 20,314 35% 32,805 34% 4,547,751 38 

B. SPRING 
1. Tomatoes 13,098 1 26,523 1 2,493,162 89 
2. String Beans 6,452 2 5,806 5 1,230,872 88 
3. Cucumbers 2,898 4 7,041 2 1,168,806 41 
4. Eggplant 3,233 3 6,469 3 692,183 52 
5. Squash 2,768 5 3,410 6 453,530 44 
6. Jew's Mallow 723 9 5 ,809 4 395 ,012 98 
7. Potatoes 2,132 6 2,153 7 327,256 54 
8. Hot Pepper 1,754 7 1,698 9 314,130 48 
9. Watermelons 1,546 8 2,010 8 170,850 100 

10. Sweet Pepper 690 10 787 10 138,512 29 
11. Others 1,9 4 1,421 161,840 

Subtotal 37,258 65% 63,127 66% 7,546,153 62 

C. OVERALL 
1. Cucumbers 7,186 3 17,328 2 2,876,448 24 
2. Tomatoes 14,970 1 29,808 1 2,801,952 23 
3. String Bean 7,687 2 6,567 5 1,392,204 12 
4. Eggplant 6,368 4 12,519 3 1,339,533 11 
5. Squash 6,321 5 7,674 4 1,020,642 8 
6. Hot Pepper 2,916 6 3,557 8 658,045 5 
7. Potatoes 2,898 7 3,991 7 606,632 5 
8. Sweet Pepper 1,904 8 2,729 9 480,304 4 
9. Jew's Mallow 900 11 5,923 6 402 764 *1 

10. Watermelons 1,546 10 2,010 10 170,850 1 
11. Others 4,876 3,826 344,530 3 

TOTAL 57,572 95,932 12,093,904 

Source: Derived from DOS, 1986, p 6 3 . 
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Table 11.14. Estimated Shuna Janobia Vegetable Production, Area and
 

Value by Season, 1986. 

SEASON/ AREA RANK TONNAGE RANK VALUE 

CROPS (Dunums) % (M.T.) % (JD) 

A. AUTUMN 
1. Tomatoes 8,041 1 23,954 1 2,251,676 58 

2. Eggplant 5,883 2 11,354 2 1,214,878 54 

3. Cucumbers L,105 3 4,524 3 750,984 57 

4. Squash 2,898 4 3,078 4 409,374 55 

5. Hot Pepper 914 6 845 6 156,325 96 

6. Broad Bean 736 8 607 7 154,944 91 

7. Sweet Pepper 773 7 794 8 139,744 94 

8. Potatoes 5R6 9 620 9 94,240 46 

9. Lettuce 1,355 5 1,045 5 77,330 69 

10. Cauliflower 84 10 315 10 34,965 100 

11. Others 204 222 31,068 

Subtotal 24,577 52% 47,558 53% 5,315,528 52 

B. SPRING 
1. Tomatoes 8,279 1 17,502 1 1,645,188 42 

2. Eggplant 5,467 2 9,623 2 1,029,661 46 

3. Sweet Melon 2,306 4 5,232 3 842,352 98 

4. Cucumbers 1,086 6 3,431 4 569,546 43 

5. Squash 2,312 3 2,483 6 330,239 45 

6. Watermelon 1,428 5 2,570 5 218,450 100 

;. Potatoes 717 7 715 7 108,680 54 

8. String Bean 314 9 208 9 44,096 86 

9. Lettuce 394 8 473 8 35,002 31 

10. Broad Beans 112 10 84 10 16,128 9 

11. Others 203 166 28,803 

Subtotal 22,618 48% 42,487 47% 4,868,145 46 

C. OVERALL 
1. Tomatoes 16,320 1 41,456 1 3,896,864 38 

2. Eggplant 11,350 2 20,977 2 2,244,539 22 

3. Cucumbers 4,191 4 7,955 3 1,320,530 13 

4. Sweet Melon 2,381 5 5,344 5 860,384 8 
5. Squash 5,210 3 5,561 4 739,613 7 

6. Water Melon 1,428 6 2,570 6 218,450 2 

7. Potatoes 1,303 8 1,335 8 202,920 2 

8. Broad Bean 846 10 891 9 171,072 2 

9. Hot Pepper 950 9 878 10 162,430 2 

10. Sweet Pepper 830 11 848 11 149,248 1 

11. Others 2,386 2,230 217,623 3 

TOTAL 47,195 90,045 10,183,673 

Source: Derived from DOS, 1986, p6 4 . 
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Table 11.15. Estimated North Ghors Fruit Production, Area, and
 
Value, 198' 

REGION/ 
CROPS 

AREA 
(Dunums) 

PANK 
% 

TONNAGE 
(M.T.) 

RANK 
% 

VALUE 
(JD) 

A. A'SHAMALIAH 
1. Lemons 
2. Oranges 
3. Clementines 
4. Mandarin 
D. Bananas a 
6. Pummelor 
7. OtheLs 

12,165 
6,999 

19,098 
4,635 
2,298 

500 
1,747 

2 
3 
1 
4 
5 
8 

21,377 
16,354 
23,338 
15,717 
4,148 

797 
1,832 

2 
3 
1 
4 
5 
6 

3,270,681 
3,123,614 
2,613,856 
1,713,153 
1,037,000 

158,603 
300,417 

95 
91 
97 
79 
31 
95 

Subtotal 47,442 75% 83,563 83% 12,217,324 78 

B. DAIR A'LLA 
1. Bananas a 
2. Oranges 
3. Mandarin 
4. Lemons 
5. Clementines 
6. Grapes a 
7. Others 

856 
929 
769 
960 
973 

1,421 
720 

5 
4 
6 
3 
2 
1 

1,455 
1,188 

770 
460 
577 
262 
363 

1 
2 
3 
5 
4 
6 

363,750 
226,908 
83,930 
70, 380 
64,624 
54,758 
58,176 

11 
7 
4 
2 
2 

29 

Subtotal 6,628 10% 5,075 5% 922,526 6 

C. SHUNA JANOBIA 
1. Bananas a 
2. Mandarin 
3. Lemons 
4. Oranges 
5. Guavas 
6. Grapes a 
7. Others 

5,798 
1,020 

877 
495 
144 
126 
681 

1 
2 
3 
4 
7 
8 

7,747 
3,313 

752 
459 
75 
59 

177 

1 
2 
3 
4 
6 
7 

1,936,750 
361,117 
115 ,056 
87,669 
18,750 
12,331 
19,428 

58 
17 
3 
3 

16 
7 

Subtotal 9,141 14% 12,582 12% 2,551,101 16 

D. OVERALL 

1. Lemons 
2. Oranges 
3. Bananas a 
4. Clementines 
5. Mandarin 
6. Grapes a 
7. Others 

TOTAL 
*1985 prices. 

14,002 
8,423 
8,952 

20,479 
6,424 
1,777 
3,154 

63,211 

2 
4 
3 
1 
5 
6 

22,589 
18,001 
13,350 
24,002 
19,800 

890 
2,588 

101,220 

2 
4 
5 
1 
3 
6 

3,456,117 
3,438,191 
3,337,500 
2,688,224 
2,158,200 

186,010 
426,709 

15,690,951 

22 
22 
21 
17 
14 
1 
3 

Source: Derived from DOS, 1986, pp 5 2 -5 4
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(4) FIELD CROPS
 

As seen earlier in Table 11.9, field crops were of little importance
 

to the Valley's overall value contributing oniy 3% of the total. Table
 

II .16 identifies the field crop components. The principal crop was dry 

onions, which prevailed in Dair A' la, while wheat and barley were 

primarily found in A'Shamali.ah. Although cereal grains accounted for 82% 

of the field crop area, they only amounted to 23% of the field crop 

value, which drv onions dominated. 

2. JORDAN VALLEY PRODUCTION TRENDS 

Production trends are examined it- three points in time: 1973, 1980 

and 1986. Trends in crop composi t ion by vaime , tonnage and yields are 

identified. 

a) Production Trends: Area, Tonnage, and Yields
 

First, physical production trends are identified through cropped 

area, production tonnage, and yields for vegetables, fruit and field 
crops . 

(1) OVERALL
 

Table 11.17 identifies the production changes that have taken place 

at key points in time, namely 1973, 1980, and 1986. These data are based 

on the Department of Scatistic's 1973 and 1980 Agricultural Sample Survey 

in the Chors, and the Department's Annual Agricultural Statistics, 1986. 

From 1973 to 9186, the reportrd total land base h;is; niot dramatically 

changed. What las changed is the composit ion A the cropping pattern 

between vegetables, fruit, and field crops. Tie shift has seen a 

dramatic increase in fruit tree hearing ,rea, 1874, an increased 

harvested vegetable area of 14%, and a declin, in field crop area of 71%. 

However, this only sets th. stage in terms of overall crop composition. 

The dramatic change lies in the ,xtriordinar' increase of total 

production anvd yield. 

Bet':ee-n l /3 and 1986, o''erall vegetable production incrca.,:ed 149%, 

fruit tonnare 546i . and field crops 881. The greatest change in 

vegetables occurred and 9 ll );. this samebe rwen 1 973 M {) at During 

period, fruit production itcreased 19.4. and 12{'()* from 1980 to 1986. The 
-
change in vegetable production from 1980 to 1 8( vax less dramatic at 

19%. Field crops increased a healthy 8. , but :hW s ieflects the 

expansion in dry onions rather tlhaln in cereal grains. 

Land productivity changes fol low muci the same pattern as gross 

production increases. Between 1973 and 1086, vegvtables showed a 119% 

increase, fruits increased 1251, and field crops increased over 500%. 

But the latter is suspect since 1973 was a drought year.
 

http:A'Shamali.ah
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TABLE 11.16 Estimated North Chors Field Crop Production, Area, and
 
Value, 1986. 

REGION/ AREA 
CROPS (Dunums) 

A. A'SHAMALIAH 
i. Cereals: 

Wheat 8,756 
Barley 7,182 
Corn 231 

RANK 
% 

1 
2 
4 

TONNAGE 
(M.T.) 

1,462 
934 
30 

RANK 
% 

2 
3 
7 

VALUE 
(JD) 

175,440 
70,050 
2,400 

74 
54 

Subtotal 16,169 
2. Onions(Dry) 1,225 
3. Others 450 

59% 
3 

2,426 
3,047 

660 

63% 
1 

247,890 
268,136 

0 
23 

Total 

B. DAIR A'LLA 

17,844 53% 6,133 33% 516,026 33 

1. Cereals: 
Wheat 
Barley 
Corn 

3,814 
5,704 

381 

3 
1 
4 

473 
730 
50 

3 
2 
6 

56,760 
54,750 
4,000 

24 
42 

Subtotal 9,899 
2. Onions(Dry) 3,881 
3. Others 402 

36% 
1 

1,253 
10,071 

451 

33% 
1 

115,510 
886,248 

0 
75 

C. 

Total 14,182 
SHUNA JANOBIA 

42% 11,775 64% 1,001,758 64 

1. Cereals 
Barley 
Wheat 
Corn 

579 
268 
376 

1 
3 
2 

72 
33 
46 

2 
4 
3 

5,400 
3,960 
3,680 

4 
2 

Subtotal 
2. Onions(Dry) 

3. Others 

1,223 
136 

97 

4% 
4 

151 
343 

43 

4% 
1 

13,040 
30,184 

0 
3 

D. 

Total 

OVERALL 

1,456 4% 537 3% 43,224 3 

1. Cereals: 
Wheat 
Barley 
Corn 

12,838 
13,465 

988 

2 
1 
4 

1,968 
1,436 

126 

2 
3 
4 

236,160 
130,200 
10,080 

15 
8 

_1 

Subtotal 27,291 
2. Onions(Dry) 5,242 
3. Others 949 

3 
3,830 

13,461 
l.i54 

1 
376,440 

1,184,568 
0 

76 

Total 33,482 18,445 1,561,008 

Source: Derived from DOS, 1986, pp 5 7 -5 9 . 
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1973, 1980, and 1986
Table 11.17. Overall North Ghors Crop Trends, 


1973-1986
1973-1980 1980-1986 % Change 


A. DUNUMS:
 
9 	 173,669
1. Vegetables 152,970 166,990 


2. Fruit 	 22,000 39,329 79 63,211
 
33,482
3. Field Crops I16,II0 44,214 	 -62 


-14 270,362
4. Total 	 291,080 250,533 


B. TONNAGE (M.T.):
 
316,144
1. Vegetables 126,979 266,313 82 


2. Fruit 	 15,672 46,070 14 101,220
 

3. Field Crops 9,653 10,617 10 18,145
 

112 435,509
4. Total 	 152,304 323,000 


C. YIELD (M.T./DUNUM):
 
1. Vegetables 0.830 	 1.595 92 1.820
 

64 1.601
2. 	Fruit 0.712 1.171 

18S 0.542
3. Field Crops 0,083 	 0.240 


1.289 146 1.611
4. Total 	 0.523 


(ppl6- 2 5), and 1986
Source: 	Derived from DOE 1973 (pp23- 2 8 ), 1980 

(pp5l-6 9 ).
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Overall, these dramatic production changes can be associated with
 
increased irrigation area of the Jordan Valley Authority, implementation
 
of pressurized drip irrigation systems, pesticide control practices,
 
improved fertilization techniques, especially in the 
area of micro
nutrients, plastic culture for specialty crops, 
and new varietal
 
selections.
 

The next three sections review in greater detail the results of
 
Table 11.17.
 

(2) VEGETABLES
 

As indicated in Table 11.18, the ten most planted crops in 1973,
 
1980 and 1986 represent, respectively 97%, 93% and 90% of the total area
 
devoted to vegetable production. Within this ranking, the top five
 
vegetables represented 86%, 79%, and 69% of the vegetable area in 1973,
 
1980, and 1986, respectivaly. 
At all three points in time, tomatoes,
squash, eggplant, and cucuimbers were amongst the top five. And except
for 1973, these four crops occupied the first four positions. As seen 
previously in Table II.11, these four vegetables were also in the first 
four positions for 1986, when ranked by gross value. And as will be seen
 
in the next section, the same relationship holds true for 1980. The
 
second tier has been more variable with only hot pepper and string beans
 
being repeaters in 1980 and 1986, 
and cnly hot pepper repeating in all
 
three years.
 

Land productivity dramatically increased: Although the overall
 
increase from 1973 to 1986 was significant at 119%, the top five crops

increased a remarkable 144%. 
 However, averages do mask individual trends
 
such as the leveling-off, or slight decrease, in squash and eggplant
 
yield between 1980 and 1986. On the other hand from 1973 to 1986, tomato
 
yields increased strongly by 259%, while cucumber increased yields an
 
amazing 453%.
 

Again, the impact of plastic culture on cucumbers is quite evident:
 
from nearly the same dunum base in 1973 
(11,602) and 1986 (12,475), gross

production increased from 5,585 metric tons to 
36,066 metric tons, or
 
more than six-fold. Moreover, Jew's mallow exhibited a similar trend
 
between 1973 to 1980 increasing 70% from nearly the same land base. 

(3) FRUIT
 

Land devoted to fruit production during this period (Table 11.19) was
 
straight-forward: citrus and bananas predominated. However, there was
 
an ordering of importance: oranges predominated in 1973 and 1980 but
 
dropped to fourth in 1986 with clementines, lemons, and mandarins moving
 
forward. However, 
on a relative basis, lemons and mandarins did not
 
change significantly. Bananas went from third in 
1973 and 1980 to fifth
 
in 1986. Yet bananas' relative position fluctuated from 20% in 1973,
 
down to 4% in 1980, and up to 14% in 1986.
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Table 11.18. Valley Vegetable Composition, 1973, 1980, 1986.
 

CROPS DUNUMS M.T. RANK YIELD 

(Dunum ranked) (MT/dunum) 

1973: 
1. Tomato 60,511 40 44,188 1 0.730 

2. Watermelons 25,740 17 34,346 2 1.334 

3. Eggplant 18,326 12 13,787 3 0.752 

4. Squash 13,321 9 10,891 4 0.818 

5. Cucumber 11,602 8 5,585 6 0.481 

6. Jew's Mallow 4,754 3 5,748 5 1.209 

7. Broad Beans 4,083 3 1,318 10 0.323 

8. Hot Pepper 3,312 2 1,515 9 0.457 

9. Onion (Green) 2,953 2 3,092 8 1,047 

10. Cauliflower 2,503 1 3,492 7 1,395 

11. Others 5,865 3 3,017 0.514 

Total 152,970 126,979 0.830 

1980: 
1. Tomato 54,621 33 92,483 1 1.693 

2. Squash 24,743 15 38,095 3 1.540 

3. Eggplant 22,563 14 43,749 2 1.939 

4. Cucumber 16,649 10 27,024 4 1,623 

5. Broad Beans 8,983 5 9,225 7 1.027 

6. String Beans 7,248 4 7,439 8 1.026 

7. Potato 6,024 4 12,227 5 2.030 

8. Sweetmelon 5,217 3 5,278 9 1.012 

9. Jew's Mallow 4,576 3 9,802 6 2.142 

10. Hot Pepper 4,170 2 4,609 10 1.105 
11. Others 12,196 7 16,382 1,343 

Total 166,990 266,313 1.595 

1986: 
1.. Tomatoes 46,598 27 122,276 1 2.624 

2. Squash 24,470 14 26,838 4 1.097 

3. Eggplant 23.548 14 44,016 2 1,869 

4. Cucumbers 13,555 8 36,066 3 2.661 

5. Potatoes 12,475 7 18,554 5 1.487 

6. String Beans 10,877 6 9,008 7 0.828 

7. Hot Pepper 7,509 4 9,646 6 1.285 

g. Sweet Pepper 6,400 4 8,967 8 1.401 

9. Lettuce 5,921 3 5,353 12 0.904 

10. Cabbages 4,209 3 8,537 9 2.028 

11. Others 18,107 10 26,883 1.485 

Total 173,669 100 316,144 1.820 

Source: Derived from DOS 1973 (pp6-20), 1980 (ppl6-17), and 1986
 
(zo60-64).
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Table 11.19. Valley Fruit Composition 1973, 1980, and 1986.
 

AREA % TONNAGE RANK YIELD 
(MT/dunum) 

1973: 
1. Orange 5834 27 7193 1 1.233 
2. Lemon 5798 26 3661 2 0.631 
3. Banana 4382 20 1923 3 0.439 
4. Mandarin 2104 10 1269 4 0.603 
5. Calamandin 1933 9 812 5 0.420 
6. Other 1949 10 814 0.418 

Total 22000 15672 0.712 

1980: 
1. Orange 15716 40 20904 1 1.330 
2. Lemon 8579 22 7858 2 0.916 
3. Calamandin 6368 16 6195 3 0.973 
4. Mnadarin 4435 11 4495 5 1.014 
5. Banana 1709 4 5329 4 3.118 
6. Other 2522 7 1288 0.511 

Total 39329 46069.6 1.171 

1986: 
1. Clemantines 20479 32 24002 1 1.172 
2. Lemons 14002 22 22589 2 1.613 
3. Mandarin 6424 10 19800 3 3.082 
4. Oranges 8423 13 18001 4 2.137 
5. Bananas 8952 14 13350 5 1,491 
6. Other 4931 9 3478 0,705 

Total 63211 101220 1.601 

Source: Derived frm DOS 1973 (pp 2l-22), 1980 (pp22-23), and 1986 
pp57 -59) 
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(4) Field Crops
 

Table 11.20 focuses on field crop land use. Normally, field crops 

are associated primarily with cerral grain production, as in 1973. But 

with the inclusion of dry onions in this category, comparative changes 

can be misleading unless this category is disaggregated. For example, 

overall productivity of field crop land showed a growth of 5)5% when in 

fact the key components, cereal grains and dry onions, have changed 67% 

and onions 223%. The cereal grain change uses 1973 as the base year 

while 1980 is the base year for onions since the latter was not a 

significant contributor until then. 

Wheat, based only on 1973 irrigated wheat, changed 51%. However, 
irrigated whea area drastically declined from 71% and 68% in !973 and 

1980, respectively, to only 38% of the total in 1986.
 

b) PRODUCTION VALUE AND MARGIN TRENDS
 

This section translates the physical production trends into value 

and margin trends at two points in time: 1980 and 1986.
 

(1) Trend in Value 1981, 1986
 

Tables 11.21 through 11.24 look at the trend in value between 1980 
and 1986 from two standpoints: gross value and value per dunum, both of 

which enter into the farmer's decision process. Gross value reflects 

production change resulting from both increased acreage and increased 

yields, while yields primarily represent technological change. Table 

11.21 summarizes the value trends between 1980 and 1986.
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Table 11.20. Valley Field Crop Composition 1973, 1980, and 1986.
 

AREA % TONNAGE 
(MT/dunum) 

RANK YIELD 

1973: 
1. Wheat Irr 
2. Wheat Dry 
3. Barley 

82,169 
20,519 
9,897 

71 
18 
8 

8,270 
* 
1,142 

1 

2 

0.101 

0.115 

Cereals 112,585 9,412 0.084 

4. Chick-peas 
5. Others 

1,023 
2,499 

1 
2 

102 
139 

3 0.100 
0.056 

Total 116,107 9,653 0.083 

1980: 
1. Wheat 
2. Barley 
3. Maize 

30,284 
10,476 

515 

68 
24 
1 

6,170 
1,409 

426 

1 
3 
4 

0.204 
0.134 
0.827 

Cereals 41,275 8,005 0.194 

4. 
5. 

Onion (Dry) 
Others 

2,603 
336 

6 
1 

2,071 
541 

2 0.796 
1.610 

Total 44,214 10,617 0.240 

1986: 
1. Barley 
2. Wheat 
3. Maize 

13,465 
12,838 

988 

40 
38 
3 

1,736 
1,968 

126 

3 
2 
5 

0.129 
0.153 
0.128 

Cereals 27,291 3,830 0.140 

4. 
5. 

Onions 
Others 

(Dry) 5,242 
949 

16 
3 

13,461 
1,154 

1 2.568 
1.216 

Total 33,482 18,445 0.551 

*Drought 
Source: Derived from DOS 

(pp57-59). 

1973 (pp25-28), 1980 (pp22-23), and 1986 
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Table 11.21 North Ghors Total Value Trends (JD), 1980-1986
 

CROP 1980(1) 1986 % CHANGE
 

1. Vegetables 34,382,770 82 37,859,792 69 10%
 

2. Fruit 6,854,161 16 15,690,951 28 129%
 

3. Field Crops
 
a. Cereals 795,932 2 376,440 1 -53%
 

b. Dry Onion 101,448 1 1,184,568 2 1,068%
 

c. Others
 

d. Subtotal 897,380 2 1,561,008 3 74%
 

4. Total 42,134,311 55,111,751 31%
 

(1) Based on 1981 prices.
 

Source: Derived from DOS, 1980 (pp 16-23), tables 3.3,3.7,3.8.
 

Vegetable values dominated overall crop values in both 1980 (based
 

on 1981 average prices) and 1986 with a total increase of 10%. In
 

addition, vegetables' share decreased from 82% in 1980 to 69% in 1986.
 

Fruit increased its market share as values rose a significant 129%, as
 

compared to 1980. Field crop values rose 74%, which was due to the
 

increase in dry onion value. Market share continued at a lowly 3%. The
 

cereal grains, however, showed a marked decline in value of 53%.
 

Overall, value increased 31%. And if field crops were removed,
 
total value would still change 30% confirming the strong influence of
 

vegetables and fruit.
 

Table 11.22 reviews the value changes of the ten top ranked
 
vegetable crops, the top six ranked fruit crops, and the field crops from
 

1980 to 1986. The vegetable crops represented 88% of the vegetable area
 

in 1986 and 91% in 1980, while the fruit crops represented 95% of the
 

fruit area in 1986 and 95% in 1980.
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Table 11.22 Comparison of Selected CropValues, 1980 and 1986
 

1986 CROPS: 1980 1980 1986 VALUE % 
(Value Ranked) RANK VALUE VALUE CHANGE 

A. VEGETABLES: 
1. Tomatoes 1 11,190,443 11,493,944 303,501 3% 
2. Cucumbers 4 4,837,296 5,986,956 1,149,660 24% 
3. Eggplant 2 4,987,386 4,709,712 -277,674 -6% 
4. Squash 3 4,914,255 3,569,454 -1,344,801 -27% 
5. Potatoes 7 1,369,424 2,820,208 1,450,784 106% 
6. String Beans 5 1,882,067 1,909,696 27,629 1% 
7. Hot Pepper 8 765,094 1,784,510 1,019,416 133% 
8. Sweet Pepper 16 175,950 1,578,192 1,402,242 797%. 
9. Sweet Melons 11 453,908 923,979 470,071 103% 

10. Broad Beans 6 1,402,200 622.848 -779,352 -56% 

Subtotal 31,978,023 35,399,499 3,421,476 11% 

B. FRUIT 
1. Lemons 3 1,194,416 3,456,117 2,261,701 189% 
2. Oranges 1 2,633,904 3,438,191 804,287 31% 
3. Bananas 2 1,236,328 3,337,500 2,101,172 170% 
4. Clementines 4 941,640 2,688,224 1,746,584 185% 
5. Mandarin 5 719,200 2,158,200 1,439,000 200% 
6. Grapes 8 _ 28.275 186,010 157.735 558% 

Subtotal 6,753,763 15,264,242 8,510,479 126% 

C. FIELD CROPS 
1. Cereals: 

Wheat 617,000 236,160 -380,840 -62% 
Barley 149,112 130,200 -18,912 -13% 
Corn 29,820 10,080 -19,740 -66% 

Subtotal 795,932 376,440 -419,492 -53% 
2. Onions (Dry) 101,448 1,184,568 1,083,120 1068% 

Subtotal 897,380 1,561,008 663,628 74% 
Source: Derived from DOS 1980 and 1986 
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Comparing 1980 and 1986 for the first five crops, tomatoes retained 

theic number one ranking on a slight value increase of 3%; cucunbers rose 

from fourth to second with a 
second to third on a 6_ vale 
fourth on a 27 , decline; and 
increase of 106V. 

value increase of 24%; eggplant dropped from 

decline; squash dropped from third to 

potatoes rose from seventh to fifth with an 

In like manner with fruit, lemons rose from third to first with a 

value increase of 189*; oranges dropped from first to second while value 

increased only 31; bananas dropped from 

increased 170%; clement ines and mandarins 
positions, respect ive v. 

Table I.23 m<iange.t,:mines 
Vegetable valut increaqti 

up 135. Again, .v oni 

Table 11.23 North ;hors 

CROPS 

1. Vegetables 
2. Fruit 
3. Field Crops
 

a. Cereals 

b. Dry Onion 
c. Others
 

d. Subtotal 
4. Total 

tea in 

t, irail valts 

s dominnat ci 

(1) Based on 1981 prices.
 

Source: Derived from DOS 1980 


second to third although value 
retained their fourth and fifth 

1I) per dunln from 198) to 1986. 

ros>W, and tild crops were 

t his lat ctr category. 

Area Value Trends (JD/Dunum) , 1980-1986 

1980 
 (1) 1986 CHANG 

206 218 6% 

174 248 43% 

19 14 -26% 

39 226 479% 

20 47 135% 
168 204 21% 

and 1986 

Table 11.24 reflects the change in vegetable and fruit cropp based 

on JD per dunum. Vegetable ranking changed markedly, as compared to past 

ranking criteria. The first five no longer consisted of tomatoes, 

squash, cucumbers, eggplant, and potatoes. Only tomatoes and cucumbers 

remained. Cucumbers were first with a per dunum value of 442 Jordanian 

dinars followed by sweet melons (JD 290), sweet peppers (JD 247), 

tomatoes (JD 247), and hot peppers (JD 238), respectively. 

Oranges lead fruits with a JD 408 per dunum followed by bananas at 

373, mandarins at 336, lemons at 247, clementines at 131, and grapes at 

105. 
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Table 11.24. Comparison of Selected Area Crop Values (JD/dunum), 1980
 
and 1986. 

1986 CROPS: 1980 1980 1986 CHA4GE 
(Value Ranked) RANK JD/DUN JD/DUN 

A. VEGETABLES 
1. Cucumbers 1 291 442 151 52% 
2. Sweet Melons 11 87 290 203 233% 
3. Sweet Pepper 9 135 247 112 83% 
4. Tomatoes 5 205 247 42 20% 
5. Hot Pepper 7 183 238 55 30% 
6. Potatoes 3 227 226 -1 -I% 
7. Eggplant 4 221 200 -21 -9% 
8. String Beans 2 260 176 -84 -32% 
9. Broad Beans 8 156 148 -8 -5% 

10. Squash 6 199 146 -53 -27% 

B. FRUIT 
1. Oranges 2 168 408 240 143% 
2. Bananas a 1 723 373 -350 -48% 
3. Mandarin 3 162 336 174 107% 
4. Lemons 5 139 247 108 7a% 
5. Clementines 4 148 131 -17 -11% 
6. Grapes a 6 67 105 38 57% 

C. FIELD CROPS 
1. Cereals: c 

Wheat 20 18 -2 -10% 
Barley 14 10 -4 -29% 
Corn 58 10 -48 -83% 

2. Onions (Dry) 39 226 187 479% 

Source: Derived from tables 3.11, 3.12, 3.13 and 3.14A. 
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In addition to changes in production, value changes are also
 

directly influenced by price changes. Table 11.25 examines composite
 

price changes as a qualitative indicator of the influence of price
 

fluctuations on value changes.
 

Table 11.25 Composite Price Comparison (JD/kg), 1981 and 1986
 

1981 1986 	 CHANGE
CROPS 


1. 	Vegetables 0.129 0.120 -7%
 
4%
2. Fruit 	 0.149 0.155 


3. Field Crops
 
7%
a. Cereals 	 0.918 0.983 


b. Dry Onion 0.720 0.880 	 22%
 

-5%
c. Subtotal 	 0.891 0.846 


4. Total 	 0.130 0.127 -2%
 

price data, and 1986
Source: Derived from Amman Central Market 	 1981 


Composite price changes do not appear to have influenced the
 

increase in either gross value or value per dunum: vegetable prices, as
 

a composite, declined 7%, fruit prices rose only 4%, while field crops
 

overall suffered a 5% decline. Again, onions dominated the statistics of
 

this group.
 

(2) Gross Margin
 

Table 11.26 examines gross margins of the ten most valued vegetable
 

crops and the predominant fruits. These margins do include marketing
 

costs, which can be subtracted to find a farm gate margin. However, in
 

many cases, the farmer transports his own products and does retain that
 

part of the marketing expenses.
 

Sweet melons showed the greatest margin at JD 267 per dunum
 

followed by tomatoes (JD 152), string beans (JD 127), potatoes (JD 116)
 

and broad beans (JD 116). Oranges topped the fruits at JD 294 followed
 

by mandarins at 221, lemons at 132, bananas at 126, and clementines at a
 

lowly 17.
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Table 11,26. Selected Vegetable and Fruit Gross Margins Per Dunum. 198
 
CROPS AREA VALUE JD/DIRECT (1) (2) 

(Dun) (JD) DUN COST GROSS 
(JD/Dun) MARGIN 

(Dun) 

A. VEGETABLES: 
1. Sweet Melons 3,188 923,979 290 22.2 267 
2. Tomatoes 46,598 11,493,944 247 94.2 152 
3. String Beans 10,877 1,909,696 176 48.2 127 
4. Potatoes 12,475 2,820,208 226 110.3 116 
5. Broad Beans 4,205 622,848 148 32.4 116 
6. Eggplant 23,548 4,709,712 200 90.0 110 
7. Squash 24,470 3,569,454 146 57.5 88 
8. Cucumbers 13,555 5,986,956 441 384.9 57 
9. Sweet Pepper 6,400 1,578,192 247 236.0 11 

10. Hot Pepper 7,509 1,784,510 238 236.0 2 

B. FRUIT 
1. Oranges 8,423 3,438,191 408 114.5 294 
2. Mandarin 6,424 2,158,200 336 114.5 221 
3. Lemons 14,002 3,456,117 247 114.5 132 
4. Bananas a 8,952 3,337,500 373 247.0 126 
5. Ciementines 20,479 2,688,224 131 114.5 17 

(_ .JVA, p43, (2) Excludes marketing costs. 

Source: Jordan Valley Authority, 1987. 
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Table 11.27 compares total revenue and gross margins of nine of
 

1986's more highly valued crops with 1977. Again, marketing costs are
 

not included, but a farm gate margin can be determined by deducting
 
their gross margin.
marketing costs. The crops are ranked according to 


And the percentage of gross margin identifies gross margin relative to 

total revenue for 1977 and 1986. 

Table 11.27 Estimated Gross Margin Changes of Selected Vegetables, 197 

and 1986.
 
COST (2) GROSS MARGIN
CROPS IR (1) 

( /'Dn (J D/D,nl MARGIN % TR 

1977: 

1. 	Lggplant 151 56 95 63%
 
60 58%
2. Tomato 144 	 84 


3. Broad Beans 1.04 	 25 79 76%
 

4. Peppers 123 	 51 72 58%
 

45 	 56%
5. Cucumber 102 	 57 


6. String Beans 89 	 42 47 53%
 

64 40 	 39%
7. Potatoes 105 

8. Squash 73 	 38 35 48%
 

1986:
 

94 	 62%
I. Tomato 247 	 152 


2. String Beans 176 	 48 127 73%
 

3. Potatoes 226 	 110 116 51%
 

4. Broac Beans 148 	 32 116 78%
 

5. Eggpl nt 200 	 90 110 55%
 

6. Squash 146 	 57 88 61%
 

7. Cucumbtr 442 385 	 57 13%
 

8. Peppers 241 236 	 5 2%
 

Notes: 	(1)TR: M.rket price total Return
 
(2)1977: Steitieh, et al: 1986: JVA
 

Source: Derived fril Steitieh, Jordan Valley Authority, 1987, DOS 1986
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Table 11.28 continues the analysis, First, the change in gross
margin is compared between 1977 and 1986, which shows a high increase 
throughout. However, this does not give a true picture of the gross
margin change that have taken place. Instead, gross margins are next 
evaluated relative to their total return. Thus, this comparison shows 
more vividly what has actually taken place with gross margins. Relative 
to total returns cucumber, pepper, and eggplant have declined; tomatoes 
and broad beans have remained the same; and the rest have increased. If
 
marketing costs are considered, the enormity of the problem facing

vegetable production in the 
valley becomes even more apparent.
 

Table 11.28 Estimated Change in Gross Margin, 1977 and 1986
 

CROPS 1977 1986 % 1977 
 1986 
GM (1) GM (2) CHANGE GM % GM % CHANGE 
(JD/Dun) (JD/Dun) of TR of TR
 

Tomato 84 
 152 82% 58% 62% 6%
 
Cucumber 57 57 1% 
 56% 13% -77%
 
Eggplant 95 110 
 15% 63% 55% -13%
 
Squash 
 35 88 154% 48% 61% 27%
 
Potatoes 
 40 116 186% 39% 51% 
 33%
 
String Beans 
 47 127 170% 53% 73% 37%
 
Peppers 72 
 5 -93% 58% 
 2% -97% 
Broad Beans 79 116 47% 76% 78% 3% 

Notes: (i) Gross Margin, Steitieh, et al; (2) JVA
 

Source: Derived from 
Steitieh, Jordan Valley Authority, 1987
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3. LAND TENURE AND FARM SIZE
 

lessening of differences
A primary objective of land reform is the 

So this section reviews the changes of
in owned wealth by individuals. 


land holding pattern and the effect of land reforms on productive
 

efficiency as associated with the development of the East Chor Canal
 

of tne farming system revolves mainlyProject . Prnductivitv efficiency 
around farm size and fragmentation. Tenure data is limited so only basic 

trends can be hypothesized.
 

It was in the 1950' s and Land Law 41 of 1953, when leased state land 

became available as privately-owned land, 	 thus increasing the amount of 

under the East Ghor Canal Lawprivate land in the Vall ev. And in 1959, 


41, all lands in the project area, benefiting from irrigation
 

development, became privately-owned land. This was with tlhe stipulation 
1im rs were set onthat no landholding should be less than 30 dunums, and 

range of land holding sizes. Consequently, these two laws set the a full 

process in motion of turning over more irrigated, or potentially 

these , andirrigated, land to private ownership. °'able II .29 summari zes 

ensuing changes in Jordan's land reform law.
 

The original 1959 law introduced land distribut ion related to land 

productivity classification: class I and class 2 land were allocated at 
allocatedapproximately 30 dunums while less productive class 3 land was 

1960 amendment reduced the scale of expropriationat 50 dunums. The 

experienced by medium and large landowners. However, the 1962 and 1972 

minimum to increasedamendments returned The size 30 dunums and 	 further 

the scale of expropiation.
 

Table 11.30 examines tenure in the Valley. Since these data
 

represent several sources at different points in time, there is often 

neither a uniformity in survey areas nor in tenure definitions. However, 
the pattern of land ownership areseveral basic trends that bear on 


identifiable and, by implication the pattern of landholding, size, and
 

in the patterns are large, the
fragmentation. Although variations 


proportion of land held by sharecroppers and renters has declined while
 
the dominate tenure
that of owner-occupied has fluctuated far less and is 


form for the last two surveys.
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Table 11.29 East Chor Canal Project: Summary of Land Reform Laws,
 
1959-1977.
 
IRRICABLE DUNUMS HELD NUMBER TO BE 
ALLOCATED TO
 
PRIOR TO PROJECT 	 HOLDER
 

A. 1959, Law A14 (Original)
 

1. 30 - 50 Allocated in full 
2. 51 - 100 50 dunums plus 50% of excess 
3. 101 - 500 75 dunums plus 25% of excess 
4. 501 - 1000 175 dunums plus 15% of excess 
5. Over 1000 300 dunums 

B. 1960, Law #13 (Amendment)
 

1. 30 - 70 	 Allocated in full 
2. 71 - 100 	 75 dunums plus 50% of excess 
3. 101 - 500 	 87.5 dunums plus 25% of excess 
4. 501 - 1000 187.5 dunums plus 22% of excess
 
5. Over 1000 	 300 dunums plus 10% of excess
 

C. 1962, Law #31 (Amendment)
 

1. 30 50 	 Allocated in full
 
2. 51 - 100 50 	dunums plus 25% of excess 
3. 101 - 500 62 	dunums plus 17% of excess 
4. 	501 - 1000 130 duriums plus 12% of area 

exceeding 500 dunums 
5. 	Over 1000 200 dunums (lands planted with
 

trees might be excluded)
 

D. 1977, Law #18 (Amendment)
 

1. 40 - 50 	 Allocated in full
 
2. 51 - 100 
 50 dunums plus 25 of excess
 
3. 101 - 500 62 	dunums plus 17% of excess 
4. 	501 - 1000 130 dunums plus 12% of area 

"exceeding 500 dunums
 
5. Over 1000 	 200 dunums
 

Source: Anbar, p7.
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Table 11.30 East Jordan Valley: Percentage Distribution of
 

Agricultural Land by Form of Tenure
 

OWNERSHIP 1953(1) 1960(2) 1973(3) 1975 (4) 1980(5)
 

TYPE
 
57.0
32.5 35.9 37.1
Owned 54.0 

30.9
39.0 47.2 26.1
Sharecrop --

Cash Rent 31.0 1.8 2.7 3.9 11.9 
0.3
14.1 13.6
Mixed 6 15.0 23.7 

Rent Free -- 3.0 -- 0.7 --

Mixed Rent ...... 18.6 --

Notes:
 
1 UNRWA survey, included east and west banks.
 

2 DOS, 1961 survey, eastern part of the vallcy
 

East Jordan Vally, north, middle, south
3 DOS, 1973 survey, 

4 DOS, Agricultural Census, 1975
 

5 Anbar sample survey, East Ghor Canal Project; No. of units, not area
 

6 Owned plus rented.
 

Source: Anbar, p18.
 

The DOS survey of 1960 indicated that 92% of all owners held no more
 

than 100 dunums each, which accounted for 46% of the land. And 0.3% of
 

the surveyed owners held nearly 10% of the land in units over 1000
 

dunums. Furthermore, it showed that generally farm holdings, including
 

rented land, were larger than ownership units. Average holdings in the
 

project were 62 dunums with the mean at 43 dunums. Also, there were
 

fewer vcry small farms associated with land holdings that with land
 
below 20 dunums
ownerships, e.g., only 19% of the land holdings were 


compared with 55% of the land ownerships.
 

The 1973 socio-economic survey indicated that the average ownership
 

size had fallen from 62 dunums in 1960 to 42 dunums in 1973. Twenty-nine
 
were
percent of the holdings are in the 31 - 50 dunum class, but 58% 


still at or below the minimum allowable size.
 

The 1980 survey also indicated that the pattern of holdings were
 

still dominated by small units: Sixty-five percent were in the 31 - 40
 

dunum range, and only 14% of the enumerated farms were larger than 50
 

dunums as compared to 19% in the 1973 survey. Consequently, the general
 
have declined overconclusion remains that the size of ownership units 

the years.
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Information is limited as to farm fragmentation, but the 1960 survey
 
indicated that 27% of holdings consisted of two parcels and 25% had three
 
or more parcels. Seventy-five percent of holdings of 19 dunums or 
less
 
consisted of single parcels, while holdings of 130 dunums 
or more 
consisted of four or more parcels. Anbar observed that by 1975 the 
average holding consisted of 1.6 parcels, as compared to 2.9 in 1955. 
Because fragmentation does lead to higher operating costs, the later 
land refo-ms have been as concerned to control fragmentation as to 
enlarge the smallest farms.
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III - MARKETING CONSTRAPNTSCHAPTER 


AND
 
AGRICULTURAL RESOURCE EFFICIENCY
 

MARKETING CONSTRAINTS AND AGRICULTURAL RESOURCE EFFICIENCY
III. 


input
Market saturation of some horticultural crops and inefficient 


farms has caused farm gate and wholesale prices to
 use on Jordan Valley 

farmer profit
fall, production prices to rise, resulting in lower 


ing input resource use efficiency will result in
margins. Impr, 

with less, lowering production costs, and partially
producing more 


price declines.
offsetting the adverse farm income effects of product 


of the market bottlenecks be removed in concert with
Should some 

improving input-use efficiency, farm revenues can be significantly
 

these related issues follows.
increased. A discussion of 


A. MARKET AND POLICY ANALYSIS
 

1. Supply, Demand and "rice Trends.
 

If plasticulture continues spreading as
 

it is today, in a few years, we'll have
 

a surplus of cucumbers and tomatoes that
 

will drop the price and ruin many
 

farmers. (Rami Khouri, 1981.)
 

It is said that Jordan can overproduce anything. Domestic demand
 

for fruits and vegetables, the major outputs from Jordan Valley
 

ag,.iculture, is constrained by the small size of the country's population
 

This assessment is particularly valid for
base relative to total output. 


the post mid-1970's period when technological adaptation and agricultural
 

productivity followed a rate of unprecedented expotential growth.
 

both price and income inelastic. The
Domestic demand in Jordan is 


estimated income elasticities of demand for vegetables in Jordan range
 

between .2 and .4 while price elasticities fall between .31 and .74. 1
 

iCalculated from 5-year price/quantity data provided by the Amman,
 

Zarqua, and Irbid wholesale markets.
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Table III.1
 
Demand-Price Elasticities
 

in Jordan
 
Price Income
 
Elasticity Elasticity
 

Tomato -. 56 .33
 
Eggplant -. 31 
 .26
 
Squash -. 54 .29
 
Cucumber 
 -. 42 .26
 
Green Bean - .71 
 .36
 
Cauliflower 
 - .74 .34
 
Dry Onion - .76 .41
 
Cabbage - .54 .31
 
Apple -1.64 1.36
 
Orange .30
- .54
 

Source: Calculated from a five year monthly
 
quantity and price series.
 

Except for certain high preference luxury imports (e.g. apples), 
the
 
domestic market 
can be best described as "thin" with marginally small
 
changes in demand levels 
from larger movements in both prices and income.
 

On the supply 
side, investments in high technology plasti2ulture

with improved irrigation and agrochemical inputs has increased
 
agricultural 
output to levels far exceeding requirements for domestic
 
markets.
 

Fortunately, Jordan's traditional role as the major supplier

winter fruits and vegetables to regional markets 

of
 
in Iraq, Syria, Lebanon,
 

and Saudi Arabia siphoned off the increased output from improving

agricultural technology. 
 During the late sixties and early seventies,

demand for Jordanian fruit and vegetable products was robust and prices
 
were 
high and stable. Fifteen years ago Jordan was the 
major producer
 
for these regional markets.
 

Toward the of the in
beginning Iran/Iraq war 1979, structural
 
changes in regional trade 
patterns began to alter Jordan's favorable
 
position as the primary supplier of these commodities. Factors causing

these structural changes include: (1) rising importing 
 country

preferences for higher 
 quality produce; (2) upward exchange rate
 
adjustment of the Dinar against other regional currencies; (3) entry of
 
Greece and Turkey 
with lower and partially subsidized production costs
 
and better quality control; (4) increased competition from domestic
 
production in regional markets; (5) high 
relative costs of Jordanian
 
agricultural 
 labor with respect to regional labor costs; and (6)

political tension. These adverse 
conditions all combined to suppress

regional demand for Jordanian exports at 
a time when its own agricultural

productivity was 
expanding through technological transformation.
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widened the gap between domestic supply and
The opposing trends 


demand, creating market saturation conditions for a number of vegetable
 

expanding. Farm-gate and
products whose total supply was rapidly 


wholesale prices began to level off and actually declined in real terms
 

during the last several years (five-year price, quantity, and export
 

trends at Appendix III.).
 

2. MARKET STRUCTURE
 

a) Policy Environment Affecting Market Efficiency.
 

Five government policies intervene in the horticultural marketing
 

system; these influence prices and producer margins: (1) cropping
 

to control domestic supply; (2) irrigation
pattern and import regulation 

to
water and air freight subsidies; (3) import taxation policies 


(4) implicit subsidization
discourage imports of commodity surplus items; 


of investment costs and profits through duty-free importation of inputs
 

except for spare parts and non-taxation of agricultural income; (5)
 

administrative regulation of retail prices.
 

The most controversial of these policies are those related to crop
 

mix mandates, retail price ceilings, and export/import licensing
 

controls.
 

Beginning in 1984, the government instituted a series of
 

administrative measures to limit production of certain surplus
 

commodities. In 1987, crop mandates and restrictions were applied two
 

the following outputs:
 

-greenhouse production of tomatoes is
 

forbidden in the Jordan Valley
 

-area ceilings are set for eggplant,
 

squash, and cucumber production in green
 

houses.
 

Crop mix ceilings are set annually iyhere producers are given written
 

directives setting forth the administratively fixed limits. Non

compliance subjects holders to fines ranging from JD 25 to JD 50 per
 

dunum. In 1985/1986, the Ministry of Agriculture offered an incentive of
 

15 JD to tomato producers to keep their acreage within the crop mandated
 

ceiling. This resulted in transfer payments from the national treasury
 

approximately JD 600 thousand in crop mix incentive payments. This
 

practice was discontinued in 1987.
 

In the Assessment Team's random sample of valley farmers, many were
 

unhappy with government interference in crop-mix decisions. They said
 

this action pre-empted their cropping options and restricted their
 

ability to respond to changing market conditions. However, MOA records
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Figure III-A
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very little incidence of violation. Most farmers seemed to abide by the
 

mandates and many olanted less than the ceiling.
 

The obvious intent of the mandates %jas to set upper limits on
 

the Team's random sample showed that poor
production. However, 

communication flows down through the regulatory system ,ometimer resulted
 

in misinterpretation. Some farmers and extension agent-; interviewed
 

believe that crop-mix limits are quotas requiring full land area 

allocation up to the amount spec i fied even though they preferred to plant 

less rather than more of the surplus items . The presence of the 

compliance subsidy for tomatoes in 1986 was probably an inducement to 

planu more, while market conditions would warrant planting less. 

Ironical ly, then, administrative intervention designed to limit 

production of surplus commodities may have actually increased output 

thiough misinterpretation and by the one-year incentive to observe the 

tomato ceiling. This hypothesis appears supported by actual tomato 

production figures showing a 17 percent increase in output during the 

year of the subside (see Appendix II.1). 

The Assessment team questions the effectiveness of using other than 

market forces to regulate agricultural production decisions. A more 

effective intervention strategy would be to use a combination of import 

restrictions, improved market information dissemination, and perhaps
 

price incentives to affect changes in producer resource allocation for 

desired crop-mix realignment.
 

Although market forces largely determine domestic wholesale prices,
 

these prices are clearly influenced by government price policy in retail
 

markets ([7] Bredahl, p. 12). Daily, a government committee sets retail
 

prices of fresh produce. Prices are set on an average of previous day's
 

wholesale prices, the current day's wholesale auction prices, and the
 

volume of market throughput over a two-day period. Weighing all of these
 

factors, the committee sets the current day's retail prices. In
 

principle, retail prices are fixed at between 10 to 30 percent over the 

wholesale price level, depending on the product's perishability and other
 

factors. In practice, the variance may range from less than 10 percent
 

up to 200 percent ([13], Enochian, P. 15).
 

In periods of shortage, when the markup
 

allowed by the upper price is lowest,
 
some retailers reportedly will hold back
 

the best quality produce for favored
 

customers or sell secretly at higher than
 
the upper price.
 

It is believed that the practice of setting maximum retail prices
 

has a clear influence on auction prices in the wholesale markets and may
 

discourage adoption of grading standards. Retail outlets tend to charge
 

the maximum allowed, and sometimes more, without quality/price
 

differentiation. In this environment, there appears little incentive
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for producers and wholesalers to pay attention to quality differentiation
 
as these efforts would not increase profit margins at either lever ([7]
 
Bredahl et al, p. 12).
 

Related to the retail price issue is the practice of price
 
subsidization of certain commodities by parastatal procurement outlets
 
(AMPCO). Guaranteed floor prices, pegged above wholesale market levels,
 
clearly play a significant role in expanding production of deficit
 
commodities. Jordan has achieved virtual self-sufficiency in potato
 
production througoi a combination of price incentives and extension
 
promotion.
 

In some instances, however, procurement price incentives may
 
contravene other policy instrumenits. The Team questions the wisdom of
 
offering subsidized procurement prices for surplus commodities. This has
 
occurred with tomatoes and may actually contribute to the surplus at the
 
same time other policies (e.g. cropping mandates) are trying to reduce
 
it. An aim of the tomato processing plant at ARDA is to absorb excess
 
production, but the price subsidy applied to plant procurements may
 
actually increase the surplus that the plant's operation is supposed to
 
reduce. Policy consistency should be a major concern!
 

The third policy issue requiring comment is the control of
 
import/export licensing by the Ministry of Agriculture. Although monthly
 
quotas are set on the basis of estimated supply and demand factors to
 
regulate prices by controlling the market flow, the actual impact of this
 
intervention appears mixed.
 

On the positive side, import/export regulation does appear to help
 
maintain some prices stability for surplus crops by easing further
 
downward pressure from uncontrolled imports. Banning imports of
 
tomatoes, cucumber, squash, and eggplant was obviously an important
 
factor in keeping the price slides for these products from being more
 
precipitous during the past two years. Import controls also serve as a
 
stimulus to local production by expanding and maintaining domestic
 
markets (e.g. notato production in the mid 1980's).
 

Another positive effect of import restrictions and franchised
 
procurement has been the cushioning of farmer revenue losses from falling
 
prices during periods where market prices have fallen below the costs of
 
production, harvesting and marketing as in 1986 for tomatoes. In these
 
years, farmer:- either suffered negative margins or sold to government
 
(AMPCO) processing centers at support prices. This policy was of
 
definite benefit to small numbers of farmers who were able to sell
 
directly to the government through this mechanism.
 

The negative side of this -olicy is the unprofitability of exporting
 
(to Egypt and Iraq) processed tomatoes when a substantial loss is
 
incurred. Local production costs of tomato paste ($1,000 per ton) are
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some 32 percent hi~her than the world market price ($700) received from 

these transactions
 

A major limitation of the agricultural trade regulating mechanism is 

the creation of uncertainty wherein intermediate and longer range 

projections of producers and traders are hindered by irregularities in 

timing and magnitude of the import/export restrictions. 

Interviews with 30 commission agents, exporters, and wholesalers at 

the Amman market provided significant indication of considerable 
other Easternrelocation of their trading activities to parts of the 

Mediterranean (part icularlv Turkey and Greece) because of the more 

favorable regulatory and pol icy environments in these centers. 

b) Market System
 

Given the rising cost of intensive 
irrigated cultivation in the valley, the 
small scale farmer quickly falls into 
debt to the commission agent, and 
remains contractually bound to him, 
unable to market his produce via any 

other agent until he pays his debts-
Rami Khouri , 1.981. 

The fruit and 	 vegetable marketing system in Jordan has been
 
3
extensively described. The following is a synopsis of these references.
 

Fruit and vegetable produce is usually picked and paci,-ed in the 

field. Little attention is given to grading or container standards. 

Consequently, there is usually a mixture of sizes, maturities, and 

qualities in single containers. Producers frequently "top up" their 

polystyrene or wooden boxes with "eye appealing" specimens covering lower 

quality produce on the lower layers. Little attention is given optimal 

2 Discussions 	with the MOA Agricultural Economics Department,
 

October 3, 5, and 13, 1987.
 

2 Discussions with agents at the Wholesale Market, October 21 and 

25, 27, and 28, 1987.
 

3 Ref 7, Bredahl et al, 1985.
 

Ref 14, Godwin, 1984.
 

Ref 13, Enochian, 1984.
 

Ref 26, Laurent, 	1985.
 

Ref 20, Jordan Valley Authority, 1987.
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handling practices, thus containers are usually overfilled 
and stacked
 
haphazardly in trucks 
bound for market centers. It is estimated that
 
post-harvest losses approach 15-20 percent from these 
 unsystematic
 
practices ([13] Enochian p.7).
 

Personal observations were made of the 
way in which products are packed, the
 
condition of some of the containers and
 
operators in both the wholesale and
 
retail markets. These included
 
auctioneers standing on top of stacks of
 
boxes filled with produce, loads of
 
produce left standing in the sun for
 
long periods, and partially rotten
 
products, especially tomatoes for
 
sale in the crowded, unsanitary central
 
retail market of Amman.
 

After loading at the field site, produce is transported to wholesale 
markets in Amman, Zarqua, and Irbid for sale by auction. Sixty-two 
percent of the total produce passes through the Amman Central Wholesale 
Market with eighteen percent through Zarqua and eleven percent through
Irbid. 4 The remaining nine percent of the total produce is marketed at 
the wholesale markets in the Jordan Valley, principally El Arda (Figure

III.2). Much of the annual throughput from markets in the valley not 
sold directly to the Agricultural Marketing and Processing Company of
 
Jordan (AMPCO) or directly to private exporters passes upward through the
 
chain for marketing at the Amman Wholesale Market and then on to retail
 
and export outlets (Figure 111.4).
 

The majority of the 7,000 farmers in the Valley produce for the 
Amman market. All of the production from the West Bank and Gaza coming
into Jordan (currently the output from 50 percent of the producing area)
 
passes through this facility. Marketing is by auction through a network
 
of commission agents.
 

To understand some of the workings of the commission agents and the
 
marketing structure through which they 
 operate, the Assessment Team 
conducted a series of interviews with 30 agents, exporters, and 
wholesalers and 20 farmers at the Amman Wholesale Market. The
 
conclusions made in this report summarize the general impressions from 
these interviews. These conclusions may be somewhat restrictive as they 
represent the results of a cursory, rather than in-depth study; as such
 
they may not entirely capture the full essence of the complex marketing 
system found in Jordan.
 

Altogether, there are 53 agents operating in the market (Figure
 
111.3). About half of these also operate import/export and retail
 

4 
 Ministry of Agriculture. Agricultural Statistics 1980-1985:
 
Amman, 1985.
 



72 

Wholesale Fruit and Vegetable Markets 

Camporive Volume Shares 
Jordan Volley (7.6%) 

Zarquo (1B5.6~ 

Composition of Commission Agencies 
olAmman Centr Wh le Mdret 

Gavt A Coop. (7.6%) 

1 Agent ,m (35.95119) 

2-4 Agent Smwu (6&6X) 



EOXP-ET
[4ATOMAT 
AMAN IRBIDREAES 

PASTE WHOLESALE 
FACTX ORT WADI EL YADISCR E M T 

OTl-ER (COMMISbCN AGENTS) 

NW (ETNG CENTERS 

AMPOO AND 
AMPCO £ COMMSSION AGENTS 

MARKETING FACILrIIES 

FMA. III- 3 Marketina Channels in Jordan 



74
 

an

outlets for fruit and vegetable produce. They appear to have 


Eastern
extensive informational and contact network around the 


Mediterranean region.
 

with two to four
The market seems dominated by the 30 largest firms 


does not include clerical staff), but the

principal agents each (this 


competitive atmosphere that this number suggests may be more apparent
 

market indicated that six
than real. Team discussions with agents at the 


or seven families control most of these larger operations through kinship
 

and personal ties. Thus it would appear that there is an ologopolistic

1


market.
network dominating the 


guarded monopolyThe commission agents also seem to have a closely 

on the most current information concerning domestic wholesale seasonal 

and daily price trends as well as timely information on price, supply, 

and demand trends in other regional markets. This information is closely 

the market by increasing or restrainingheld and used to manipulate 
supplies from established producer-clients. This gives them a highly
 

competitive market informational edge not enjoyed by either farmers,
 

retailers, or other operatives within the marketing system.
 

Agents interviewed reported a preference for regular producer

clients to casual walk in arrangements. With regular clients, they are
 

in a better position to influence planting, harvesting, and marketing
 

dates to profit from optimal swings in price movements which they have
 

intimate of market
determined through years of experience and knowledge 


dynamics.
 

There appears to be widespread extension of informal credit
 

to regular customers. These include
facilities by commission agents 

kind through
seasonal credits to farmers in cash and to be repaid 


of crop proceeds.
deductions at 15 percent interest from sale 


extended for non-farm expenditures such as
Occasionally credit is also 


housing and appliances. These are also repaid through deductions from
 

auction proceeds. Debt rescheduling is a common practice, particularly
 

during the past several ycars of wholesale price decline. Through this
 

mechanism, it appears as though many farmers become linked, through
 

in the marketing chain. The
increasing indebtedness, to specific agents 


linkage J.s the evolution of symbiotic relationships
net effect of this 


between agents and farmers that recidivism and financial obligations help
 

to forge and maintain.
 

percent of gross
Commission agents usually charge a flat five fee 


sales. Some report a differentiated fee structure for "preferred"
 

clients. Governmental outlets, mainly the Jordan Cooperative
 
commission
Organization (JCO) attempts to put downward pressure on 


Wholesale market interviews, ibid.
1 
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prices by selling at a four percent brokerage fee. This competitive fee
 
structure level does not, however, appear to have any significant impact
 
on the market. The combined throughput share of the parastatal market
 
outlets is a minuscule 7.5 percent.
 

After commission agent fees, both buyers and sellers pay an
 
additional 2 percent each 
of net proceeds to the municipality of Amman
 
for marketing services. This represents a transfer payment from national
 
producers and consumers to the municipality with a net return over costs
 
of 1000 percent ([14] Godwin, P.7).
 

Other "hidden" costs in the marketing system include: (1) agent

markups on container sales; (2) high transport costs; (3) agent
 
commission on container and transport sales. Interviews at the central
 
market showed a growing incidence of agent involvement in transport and
 
packaging. Some agents advance funds to farmers for transport costs (100
 
fils/20 kg box), replace containers used in the shipment with fresh
 
containers 
for the truckers' return to the farm gate, and then calculate
 
their 5 percent commission on gross sales plus funds advanced for
 
transport and containerization. These practices apparently arise from
 
farmer liquidity problems and inability of some finance their
to own
 
marketing 
costs. It was learned that an agent operated container cartel
 
is able to sell 110 fil boxes to farmers for 220 fils because alternative
 
supplies are unavailable. While these practices are probably still 
the
 
exception rather than the rule, there appears to be sufficient activity
 
in these areas to warrant farmer complaints during farmer interviews at
 
both the field and market levels. The existence of these practices were
 
further confirmed by otficials at the during the Team's
market several
 
visits.
 

In discussions with economists at the 
Ministry of Agriculture's
 
Department of Agricultural Economics, the Assessment Team told that,
was 

in 1983-1984, farmer retention of proceeds from auction sales was in the
 
range of 60 to 70 percent. In 1987, this range has reportedly dropped to
 
30 and 40 percent2. Because of the rising marketing costs from
 
commission, transport, and containerization price escalation, many

farmers are sufficiently motivated to try alternative marketing systems.
 

The general practice among fruit producers is to sell their produce
 
on the trees with the buyer doing the picking and packing. Some
 
vegetable farmets report selling their produce by the truck load at the
 
farm gate to commission agents and wholesalers at rock bottom prices to
 
avoid entanglements and rising costs 
of regular packing, transport, and
 
marketing operations.
 

2 MOA Agricultural Economics Department discussions, 
ibid.
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to roadside marketing at production sites

Other farmers have taken 


is only true farmers

and near major cities. This direct method the 


this method avoid all commission
market found in Jordan. Farmers using 


fees, transport markups, containerization charges, and municipal levies.
 

Another alternacive system is roadside auctioning near production
 

areas or at one of the four modern markets in the Valley under the
 

Farmers and buyers using this method
operational control of the AMPCO. 

percent
avoid the 2 percent municipal fee but 	not the agent's five 


alternative are lower than in

commission. Prices received using this 


although they are not governed by retail price

organized markets, 

ceilings.
 

contract directly with exporters for certain quality of
Some farmers 

products meeting buyer specifications. In these instances, the exporter
 

gate from

provides containers and packs produce directly at the farm 


which they are moved to outbound destinations in the importing countries.
 
as


In all of thp farmer interviews, solving marketing problems was cited 


the most urgent need and highest priority, dwarfing in importance all of
 

High marketing costs, inadequate price

the others mentioned. 


falling mentioned as the most pressing
information, and 	 prices are 


concerns.
 

High price volatility is an uncomfortable but real condition in the
 

wholesale marketing structure. Seasonal price swings show variances of
 

over 450 percent (Appendix IlI.1). Moreover, daily price movements can
 
must
also vary by 150 percent because trucks from the West Bank often
 

trip before border
unload produce at bargain prices to make the return 


closure at dusk. 8 In this unpredictable price environment, farmers have
 

little Access to reliable price information ([13] Enochian, 1984).
 

It would seem that auction prices are
 

determined by competitive bidding and
 

the forces of supply and demand. Such
 

a conclusion could be misleading. The
 

reason is that farmers and retailers
 

have little or no knowledge of volumes
 

of sales in the market and how this
 

relates tu price. The only price
 

information that most farmers and
 

retailers have is the previous days's
 

maximum allowable [retail] price that
 

was set by the government based on the
 

auction prices of the day before. On
 

the other hand, exporters who also bid
 

at the auction have information on
 

current auction prices in their export
 

Wholesale market interviews, ibid.
8 
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markets which they receive daily through
 
contacts by telephone and telex in these
 
markets.
 

3. DOMESTIC SUPPLY AND DEMAND FORECASTS.
 

Domestic horticultural product dema id forecasts were made using four
 
sets of assumptions: (1) population growth 
rate of 3.9 percent, GDP
 
growth of 5.5 percent, with income elasticities from Table 111.1; (2)

decline in GDP growth to 3 percent with all 
other variables constant; (3)

decline in population growth to 3 percent; (4) increase in income
 
elasticity of demand two .5 (Appendix III.1).
 

Table 111.2
 
Domestic Demand Projections
 

1987-1995
 
(Tons 000's)
 

Product 1990 
 1.905
 

a. b. c. d a. b. c. d.
 
Tomato 
 196 173 185 222 283 211 244 368
 
Cucumber 31 
 28 29 37 40 32 36 62
 
Eggplant 
 34 30 32 41 44 35 39 68
 
Squash 
 24 22 23 28 33 26 29 47
 
Green Bean 9 8 9 10 13 9 14 16
 
a. GDP growth - 5.5 percent; population - 3.9 percent 
b. GDP growth - 3 percent; population - 3.9 percent 
c. Income elasticity - .5; GDP - 5.5; population - 3.9 

Source: Tables at Appendix III.
 

During the projection period, the most likely demand-growth

scenario would be some decline in Gross Domestic product from falling
 
exports and rising imports. The population growth rate is likely to
 
continue at 
the present level of 3.9 percent for the foreseeable future,
 
and there appears little prospect of significant changes in income demand
 
elasticities.
 

A 1978 study estimated the mean income elasticity of demand for the
 
major horticultural crops in Jordan at .2 ([7] Bredahl et al). The
 
Assessment Team's mean estimate is .3. The difference in estimates may

reflect sampling and data 
base errors rather than a significalit shift.
 
Since the Team's estimate 
may be biased on the high end of the spectrum,

demand forecasts using this elasticity probably err on the high side and
 
would tend to overestimate rather than underestimate the demand trend.
 

From the foregoing discussion, a reasonable case can be made for
 
choosing the mean point between estimates (a) and (b) for comparing
 
projected demand with estimated supply trends and 
assessing available
 
surplus for export.
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supply side, it is assumed that supply increases will be

On the 


generated from both 	horizontal and vertical expansion of the agri

cultural base. Vertically, yields are expected to increase 25 percent
 

of irrigation water

from improved regulation of quantity and timing 


of the North Chors, Middle Ghors, and

delivery following completion 


([201 North Chors, pp 4-5).

Adasiya conversion projects in 1991 and 1992 


The supply forecasts assume that production in the Southern Ghors
 

until more water is added to the presently constrained
will not increase 

water supply of the Jordan Valley system by completion of the Maqarin Dam
 

ten years hence. A second assumption is that productivity of unirrigated
 

the valley will not significantly increase
agricu'.cural lands outside 


because of seasonal water limitations. Thirdly, it is also assumed that
 

the Saudi Arabian
the 180,000 dunums of recently leased land at Disa near 


border will be used almost exclusively for wheat and fodder production
 

and that there will be significant horticultural crop production
 

area because of soil productivity and water
increase from this 

supply growth for 	the supply/demand
constraints. Thus, the estimated 


this report assumes the JVA productivity forecasts for the
projection of 

Jordan Valley.
 

Other changes in supply levels from horizontal ex:iansion will come
 

from adding 23 thousand dunums of new cultivable land following
 
JVA, p. 43).
completion of the three conversion projects. ([21] 


Taking the present 	zropping pattern and productivity with estimated
 

areas with vertical expansion added to current
production for the new 

the total forecasted supply of
production provides a rough estimate of 


key horticultural produce.
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Table 111.3
 
Supply Estimates
 

Principal Horticultural Crops
 
(Tons 000's) 

Crop Current New Lands Yield Production Total 
Production Area i/ 

Tomato 220 8.28 2.63 21.77 297 
Cucumber 64 1.15 3.35 3.85 84 
Eggplant 51 2.76 1.81 4.99 69 
Squash 37 2.07 1.12 2.32 48 
Green Bean 12 2.07 0.87 1,80 17 
1/by 1.992. 
Source: Calculrced from data in 

Annual Agriculitural Statistics 1986, 
Department of Statistics. 

Subtracting projected demand (mean of estimates a and b of Table
 
111.2, above) from the projected total supply, the estimated
 
exportable surplus is:
 



Product 


Tomato 

Cucumber 

Squash 

Eggplant 


Green Beans 


trends with respect
A comparison of future agricultural surplus 


is shown in the following table:
current export levels 


Table 111.5 

Present Export Volume Compared 

with Projected Surplus 

Product Current 
(Tons 000's) 

1990 Surplus 1995 Surplus 

Tomato 

Exports 
95 35 50 

Cucumber 40 34 48 

Squash 
Eggplant 
Green Bean 

18 
27 
6 

14 
19 
3 

18 
29 
6 

Source: 1986 External Trade Statistics. 

Department of Statistics 

would appear that Jordan's
discussion, it
From the foregoing 


horticultural crop supply/demand gap can be closed over the 


through domestic consumption growth. This forecast assumes 


levels. Ultimate success in 
can be maintained at current 


agricultural is inextricably linked to the nation's 


consolidate 

difficult to 

a concerted 

through the 


80
 

Table 111.4
 

Estimated Exportable Surplus
 

Principal Horticultural Crops
 

(Tons 000's)
 
1995
1990 


Demand Supply Surplus Demand Supply Surplus
 

35 247 297 50
185 220 

48
30 64 34 36 	 84 

18
23 37 14 30 	 48 


69 29
32 51 19 	 40 

11 17 6


9 12 3 


to
 

and possibly expand its external markets. 


next 8 years
 
that exports
 

Jordan Valley
 
ability to
 

This may be
 
making
achieve. USAID and the Government of Jordan will be 


markets
effort to develop and expand export and other 


forthcoming Agricultural Marketing Project.
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4. EXPORT GROWTH POTENTIAL.
 

a) Regional Markets.
 

The growth of Turkey's export-oriented winter vegetable production
 
has cut deeply into Jordan's regional export market. Extensive use of
 
plasticulture and other advanced technologies at the major production
 
centers of Marcine, Anatol, Antalid, Azania, and Ismir supported by
 
quality grading, cheap labor, and government export subsidies have
 
propelled Turkey to the fifth rank among the worlds major vegetable
 
exporting nations.
 

In addition, Jordanian exports have also suffered from the effects
 
of an overvalued dinar, rising regional consumer preferences for quality
 
products, and increasing domestic production within the importing
 
countries. All of these factors have ccmbined to severely curtail
 
Jordanian exports at a time when its own domestic production has been
 
expanding through improved agricultural zechnology.
 

The current Jordanian export market profile is summarized in the
 
following table.
 

Table 111.6
 
Volume Share
 

Jordanian Agricultural Exports
 
Percent of
 

Country Total Volume
 

Saudi Arabia 51.47 
Kuwait 20.60 
Lebanon 8.62 
Bahrain 0.82 
Syria 6.53 
Iraq 0.16 
Egypt 0.01 
U.A.E. 8.92 
Qatar 2.86 
E.E.C. 0.01 

Between 1983 and 1986, Jordanian vegetable exports fell by 29.18 
percent (calculated weighted mean) and are following a downward trend. 
The sharp decline of exports to Jordan's largest markets, Saudi Arabia 
and Kuwait, was the major cause of product saturation and wholesale price 
decline in domestic markets. The table below summarizes Jordanian 
vegetable export performance trends in the major markets: 
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Table 111.7
 
Vegetable Export Trends
 

Jordan 1983-1986
 
(Tons 000's) I/
 

Product Destination
 

Saudi Arabia Kuwait U.A.E. Other 3/
 

2/ High 86 % High 86 % High 86 % High 86 %
 

Tomato 59 43 -17 20 11 -46 11 12 +12 86 29 -77
 

Cucumber 31 18 -44 17 33 -25 6.1 5.8 -04 6 3 -47
 
23 10 -58
Eggplant 10 6 -40 6 	 9 +34 1.0 1.7 +72 


0.8 0.4 -80 17 6 -66
Squash 15 6 -58 7 	 5 -24 

2 +17 0.8 0.6 -30 2 .5 -55
Greenbean 4 3 -21 1 


1/Rounded.
 
Source: External Trade Statistics
 

Department of Statistics.
 

2/Highest volume level in 1983-1986 period
 

3/Weighted mean decline: 29.18%
 

Preservation of Jordan's remaining share in regional markets will
 

require a concentrated effort to install adequate grading and standards
 

in its internal production and marketing system. Officially, Jordan
 

subscribes to the Arab League standards but has not institutionalized
 

these in the market place ([7I Bredahl e al, p. 21).
 

The absence of any voluntary or
 

involuntary system for developing
 
and enforcing grades and phyto

sanitary standards means that any
 

grading done is haphazard, irregular
 

and unrelated to the generally
accepted grading and inspection
 

practices common in international
 
trade. Any grading or inspection
 

that is done reflects opinion about
 
what attributes make a commodity
 

desirable or undesirable. None of
 

this crudely-graded product would
 
be allowed in any market where
 
generally accepted grades and
 
standards are enforced.
 

Handling practices also need to be significantly upgraded to reduce
 

topping and overfilling of containers and heat deterioration losses from
 

field to export market ([7] Bredahl et al, p. 21).
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Losses from handling range from 15 to 20
 
percent .... Discussion with exporters
 
in Jordan clearly indicated that produce
 
exported from Jordan was of such poor
 
quality that its price could be discounted
 
by as much as one-third in the external
 
markets.
 

The general post-harvest handing practices followed by Jordan in
 
grades and standards are of such 
a low level that products cannot be
 
successfully marketed in countries with internationally accepted phyto
sanitary standards. Even in countries where standards are not
 
systematically followed, market segments 
such as the supermarket trade in
 
Saudi Arabia often refuse to handle Jordanian products ([71 Bredahl et
 
al, p. 21).
 

The newly reconstituted Agricultural Marketing Organization (AMO)

has been reinvested with the mission 
of developing internationally

acceoted grades and standards in Jordan in addition to other 
market
rela- d regulatory functions. The AMPCO is also attempting to establish
 
qualily, grade, and standard compliance through its system of parastatal
 
procurements for both export and domestic While
marke these efforts
 
are still in their infancy, they do represent a tositive step in trying

to upgrade the quality of Jordanian marketabl, produce. The USAID
financed Agricultural Marketing Project to be launched next year is
 
expected to make a major contribution to this effort.
 

b) E.E.C. Markets
 

Some local analysts have great expectations for a significant market
 
expansion within the E.E.C. countries. In 1986, the AMPCO exported some
 
400 tons of vegetable produce to that destination and has contracted with
 
farmers to supply 7,000 tons 9
for export to the E.E.C. during 1987. This
 
E.E.C. export target, if achieved, would represent 
3 percent of Jordan's
 
total export volume for 1986, up from 0.17 percent during that year.
 

It is reported that Jordanian vegetable products 
were well received
 
during the 1986 
 trial year. Export Contracts for 3,500 tons of
 
vegetables, mainly tomatoes, eggplants, 
beans, sweet and hot peppers,

squash, and cucumbers to six West European countries have already been
 
signed. Between November 
15, 1987 and end May 1988, the United Kingdom,

France, Holland, Belgium, Denmark, and Switzerland will take vegetables

worth JD 1.8 million and contracts for a similar amount to Sweden,
 
Austria, and West Germany 
are due to be signed soon. Transport
 

9 Jordan Times, October 26, 1987 and discussion with the AMPCO
 
Deputy General Manager on October 20, 1987.
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France.
arrangements have been made with Royal Jordanian Airlines and Air 


tons for the coming season, but
The Company reports requests for 18,000 

expanding shipments
transport limitations is the major constraint to to
 

1 0
this level.
 

As a measure to steer production and post harvest handling toward an
 

E.E.C. market orientation, AMPCO is using an agricultural patterns system
 

whereby farmers are encouraged to grow certain types of crops with
 

guaranteed marke's and profit stability. Pursuing this goal, AMPCO
 

enters 
into contracts with individual farmers 	for a specified varietal
 

are higher than domestic
production levels at guaranteed prices, which 


when marketing costs are discounted. AMPCO extension
wholesale prices 

and harvesting
activities instruct contracted farmers in production 


technology 	to maintain grades and standards of E.E.C. quality. Farmer
 

revealed keen interest in participating in AMPCO procurement
interviews 

and informational services
contracts because of the higher prices 

offered. For most farmers, however, participation is more of a wishful 

desire than a fulfilled aspiration because of the very low percentage of 

its procuremer~t level in terms of total output. 

number of 	 private producers haveIn a few instances, a small 

successfully made the transition from domestic to export market 
produce varieties
orientation. In such operations, seeds are selected to 


These producers also follow technological advice on
demanded by buyers. 

cultural practices for improved yields and quality. In these operations,
 

exported, some through supermarket
over 75 percent of the output is 


chains in the Gulf region, some to E.E.C. countries. Post harvest
 

handling practices include precooling of fruits and vegetables, where
 

required, immediately after harvest, followed by grading and packing.
 

Products are then kept under refrigeration until transported by
 

refrigerated trucks to export transshipment points. Products going to
 

the E.E.C. benefit from subsidized transport .n Royal Jordanian Airlines.
 

These producer-exporters also benefit from preferential tariffs given
 

Jordan by the E.E.C. Such producers aroid marketing through the
 

wholesale marketing system because of fee impositions and questionable
 

agent practices ([3] Enochian, p.p. 9-10).D In spite of these private
 

initiatives, it appears that AMPCO holdsf1 monopolistic position with
 

respect to E.E.C. exports.
 

AMPCO management told the Assessment 'eam that the organization now
 

controls 100 percent of Jordanian exports Ito the E.E.C.' 1 appears
This 

Several private
to contradict statements at the Amman Wholesale Market. 


10 The Jerusalem Star, October 14-161 1987.
 

11 AMPCO interviews, ibid.
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contacts said they were exporting to the E.E.C. 1 2  The confusion moy lie
 
in the fact that a limited number of AMPCO investors are large commission
 
agent/export firms. In replying to questions about private vs.
 
parastatal exports, it is possible that references made by private
 
exporters could have meant their exports channeled through the AMPCO
 
sys tem.
 

Availability of air transport is cited as a major constraint to
 
expandiiig Jordanian shipments to European countries, since profitability
 
deDends on access to subsidized transport from Royal Jordanian Airlines.
 
This may be a factor in parastatal domination of the market. In any
 
case, the issue of a possible AMPCO export monopoly to the E.E.C. should
 
be raised with a view to encouraging as much Jordanian competitive
 
participation as possible in this important but difficult market.
 

Concerning the long-term future growth of Jordanian exports to the
 
E.F.C. , the picture is, at best mixed. Bredahl and Hogan ([6]) indicate
 
lim;ited market potential for Jordan in this market. The principal
 
constraint cited is the entry of Spain and Portugal. Prior to entry in 
1986, Spain supplied 61 percent of 1.5 million metric tons of 
horticultural products procured from outside the market and over 40 
percent of the citrus. 

12 Wholesale market interviews, ibid.
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Table 111.8
 
Trade of Selected Horticultural
 

Products in the Common Market-1983
 
(Tons 000's)
 

Source
 

Products Intra-EEC Spain Other Total 

Tomatoes 488 316 88 892 

Potatoes 2208 59 304 2571 

Onions 465 256 108 829 

Cucumbers 329 44 21 394 

Watermelons 106 89 7 202 

Sweet Melons 23 82 20 125 

Zucchini 14 37 2 53 

Eggplant 20 12 6 38 

Greenbeans 31 16 21 68 

Green Peas 12 3 2 17 

Source: Bredahl and Hogan.
 

Laurent ([26]) reports that, prior to Spain and Portugal's entry
 

into the common market, Market countries had increased their production
 

of horticultural crops.
 

the intra-community trade of tomatoes
 

increased from 340,000 mt in 1974-76 to
 
446,000 mt in 1981-83- an increase of
 

34%. During the same period, imports of
 
tomatoes from third countries increased
 

from 368,000 to 405,000 mt- an increase
 
of only 10%. The intra-community trade
 
of oranges increased 89%, while imports
 

from third countries actually fell T1%.
 
Imports of potatoes declined 38 percent
 
while intra-community trade increased
 
68%. It is obvious that farmers in the
 

common market countries are trying to
 
capture as great a share of the market
 
as possible
 

Although the Assessment Team did not have access to more current
 

statistics, it is reasonable to assume that Spain's entry has allowed it
 

to capture a greater share of the E.E.C. horticultural and citrus market
 

and the total intra-community trade in these products has increased
 

rather than declined. Furthermore, competition for the dwindling 10
 

percent import share of the total market will be intense as Turkey,
 

Cyprus, and Greece join the Israelis and other quality producers. Thus,
 

the campaign to increase Jordan's participation beyond tokenism in this
 

lucrative, but somewhat closed market will be an uphill struggle with
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uncertain prospects for any significant expansion of its market position.
 
([39] Schermerhorn, p.p. 7-8).
 

The portion of imports.. .coming from
 
outside the E.E.C. is currently about
 
10 percent of the total and there is
 
intense competition for this market by
 
a considerable number of countries in
 
other parts of the world. It does
 
appear, that at the present time the
 
European market is saturated bringing
 
downward pressure on price. In fact,
 
discussions with Jordanian exporters
 
indicate that current prices in Europe
 
are sucn that a loss would be incurred
 
if they exported vegetables to that
 
market.
 

A reasonable target for exports to 
 the E.E.C. is to expand the
 
current contracted volume in 1986 of 3,500 tons 
(2 percent of exports and
 
0.9 percent of production to an eventual 20,000 tons).
 

If this target is achieved, exports to the E.E.C. would constitute
 
some 10.7 percent of 1986 export levels and 5 percent of total
 
production. From the apparent response thus 
far, this target seems
 
achievable, provided that product quality is 
improved and exporters gain
 
access to subsidized Royal Jordanian air freight rates.
 

5. THE NEED FOR AN INTEGRATED STRATEGY.
 

In the long run, if the Jordan Valley is
 
to retain, and also profitably sell the
 
added output that will come from new
 
lands and higher yields, it will have to
 
have a disciplined marketing system
(Rami Khouri, 1981.)
 

Marketing constraints 
 and problems arising from inefficiency,

inadequate information flows, public policy disequilibrium, and
 
ologopolistic practices have raised the 
specter of real economic distress
 
in the Jordan Valley unless positive steps are taken now to redress 
some
 
of these imbalances. USAID 
 will be implementing an Agricultural
 
Marketing Project, beginning in 1988, which is targeted on meeting these
 
goals. In addition, the Government of Jordan is committed to reviewing
 
its agricultural policies and continuing the policy dialog. It will be
 
hosting a USAID-sponsored policy issues workshop in January, 
1988, and
 
will be making a concerted effort to reform those policies 
which
 
adversely affect production and marketing efficiency.
 

These requisite remedial steps to increase 
marketing efficiency and
 
international competitiveness of Jordanian produce include:
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( 1) information gathering and dissemination; (2) encouraging more 

(3) promoting efficiency in export

competitive farmer-operated outlets; 


markets through encouraging public/private sector competition (4)
 

exchange rate and market fee adjustments; (5) grades and standards
 

(6) policy review and coordination. They are summarily

development; 

described in the following paragraphs.
 

provide price signals
A consolidated marketing information system to 


and trends in domestic and export markets, supply and demand trends, and
 
and


general market intelligence disseL,,inated through television 


would market understanding and reaction time

journalistic media enhance 


levels of the marketing chain. General dissemination of such
 at all 

informational stranglehold that


information would help to break the 


have over the market and foster a more competitive
certain operatives 

environment.
 

provide more dynamic
A comprehensive market research effort would 

trends in export markets and generate
intelligence on supply and demand 


realign

feedback on quality preference and other indicators needed to 


requirements. This
Jordanian export production toward importing country 


best undertaken through posting of agents in destination
research is 

countries to maintain a regular information flow on changing consumer
 

patterns and conditions.
 

Encouragement of cooperative and other farmer-managed marketing
 

would allow producers more independent and competitive access
structures 

marketing channels heretofore dominated by oligopolistic cartels.
to 


Expanding private sector operations in export marketing and
 

transport would enhance operational efficiency and Jordanian
 
sector
competitiveness in international markets. Encouraging private 


opportunities would most likely
entrepreneurs to exploit profitable 


the flow of exports and alleviate air transport constraints.
increase 


Institutionalizing internationally-accepted grades and standards
 

would help to put Jordanian produce on a quality par with that of
 

In this regard, standards used by the
competitor exporting nations. 


E.C.C. should be the basis for Jordanian standards development. These
 

E.E.C. and gulf markets, since consumer preferences
will satisfy both the 


in the latter are approaching those of the former.
 

Some devaluation of the Jordanian Dinar would enhance
 
foreign
competitiveness of Jordanian horticultural produce in markets.
 

however, only after an assessment of
Devaluation should be undertaken, 


on the trade balance and the domestic economy.
its impact 


The present marketing fee structure adds 4 percent above real value
 

retail prices and does not appear justified by the
added to wholesale and 
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social costs of marketing operations. Readjustment of the fee structure
 
to reflect real costs of marketing would realign the pricing mechanism on
 
a more realistic value-added basis and further improve the
 
competitiveness of Jordanian products in export markets.
 

Finally a coordinated policy review is needed to minimize the risks
 
of government interventions in either production or marketing systems
 
having adverse impacts on producer and market efficiency. The
 
recommended strategy is to rely more on economic forces of supply and
 
demand rather than administrative fiat to affect production and marketing
 
realignments. Specilically the effectiveness and counterproductiveness
 
of policy instruments such as crop controls, retail price setting,
 
export/import regulation, procurement subsidies, and parastatal control
 
over export marketing channels should be realistically assessed to
 
determine whether their combined effects enhance or detract from
 
agricultural productivity, policy objectives of import substitution, and
 
market efficiency.
 

The overall "roduction and marketing strategy advocated is one of
 
maintaining horticultural production at current levels. Farmer margins
 
should be improved by improving production and marketing efficiency and
 
reducing costs. Aggressive marketing and quality control should be the
 
focal point of a campaign to retain Jordan's share of regional markets
 
and to promote limited expansion of E.E.C. and, perhaps some regional
 
market growth. Efforts to diversify production and consumer preferences
 
in domestic markets would also contribute to narrowing the domestic
 
supply and demand gap. If all these measures are taken in concert,
 
there are reasonable prospects that the supply/demand gap can be closed 
during the 1990-1995 period, irovided current export volumes are 
maintained. 

Only through integrated efforts can Jordan hope to minimize the
 
adverse effects of oversupply in decl.ning markets where severe
 
dislocation of its agricultural economy could result from inflated
 
dependency on capricious export demand.
 

In conclusion, there appear to be good prospects for significant
 
improvements in both domestic and international markets, given concerted
 
efforts to address and remove the major constraints.
 

B. AGRICULTURAL RESOURCE USE EFFICIENCY.
 

Water was inefficiently used because the
 
land was not always properly levelled.
 
Seeds, fertilizers and chemicals were
 
casually applied by hand, with as much
 
going to waste or flying off with the
 
wind as entered the soil and performed
 
their job. Yet nature, eternally
 
forgiving, compensated for man's
 
inefficiency-Rami Khour, 1981.
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1. WATER
 

Notwithstanding significant improvements in Jordan Valley
 

and income since 1973, input-resource
agricultural productivity 


allocation efficiency has lagged behind technological adaptation.
 

The single most important input is water. Fifty-five percent of the
 

valley is surface irrigated. The remaining forty-five percent is
 

of the irrigated
irrigated by pressurized pipe systems. By 1992, all 


area will be converted to pressurized systems.8 Conveyance losses in the
 

aging canal system (about 38%) have further constrained this limited
 

resource. The JVA has opted for a technological intervention strategy of
 

surface system conversion to pressurized systems. This intervention will
 

undoubtedly improve conveyance efficiencies, but physical intervention
 

to on-farm use management
alone is inadequate optimize water and 


practices.
 

a) Marginal Revenue Pricing
 

(1) Theoretical Framework
 

A major weakness in the management of the irrigation system is
 

The issue is water price and demand
water scheduling and price policy. 

Farmers pay a nominal 3 fils per cubic meter. The weighted
interaction. 


mean marginal value productivity of water is presently between 20 and 22
 

current charge (Appendix 111.2).
fils/cubic meter, more than 6 times the 


Under these conditions, economically rational farmers at the canal heads
 

(for the surface irrigated lands) use water up to the point where the
 

marginal productivity of the last unit supplied is equated with the 3
 

charge. This is their optimal point. In achieving
fils per unit user 


t*.eir optimal application levels, the canal head farmers reduce available
 

supply to farmers located further downstream. Since the marginal revenue
 

of water for downstream farmers is significantly greater than 3
 

paying headers
fils/cubic meter, they would benefit from the canal a
 

price for each extra unit supplied. This price is equated with the tail
 

enders' own marginal revenue.
 

Water reallocation under this hypothesis continues until the
 

marginal revenue of water for the tail-end farmers converges with that of
 

the header group. A realistic charge for water would cause the headers
 

to use less water and the tail enders to use more water up to a point
 

where the marginal revenue of the last unit supplied by each group is
 

equated with the revised per unit water clarge.
 

8 JVA. The Jordan Valley Development: The Plans, the
 

Achievements; and Future Activities: Amman, February, 1987 p. 25.
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Under this scenario, 
the price mechanism allocates the constrained
 
water resource more efficiently and more equitably. A revised charge,
 
based on water productivity is, then, imperative for rationalizing water
 
use. Farmers interviewed by 
the evaluation team, especially those at the
 
canal tails, said they would be quite willing to pay four to five times
 
Tnore for their water, if assured reliable delivery at the time and
 
quantities needed.
 

(2) O&M Cost Recovery.
 

Another compelling argument for more economic water pricing policies
 
is the need 
to recover the O&M cost of the Jordan Valley Irrigation
 
system. The current O&M cost (19 to 23 fils/m3) is 6 to 8 times higher
 
than the present water user charge (ref 8, Keller et al, 1984, p. xv).9

Given the comparative equilibrium between the marginal value productivity
 
of water and its per unit O&M coLit recovery, marginal rev-nue pricing

would permit the JVA to recapture most, if not all, of its operating and
 
maintenance outlay for 
the system. This would put the irrigation network
 
on a paying basis and reduce the adverse budgetary deficit effects of
 
subsidized water delivery. The current 
cost of the water subsidy is
 
1.938 million JD/annum.I
0 During the first half of 1987, the Government
 
budget deficit was 169.7 million JD ([15]).
 

(3) Social Costs of Subsidized Water Pricing.
 

Inefficient price rationing 
under the present irrigation water
 
subsidy system has generated significant social costs. Differentiation
 
of Lssessment Team water production functions indicates that 1986 farm
 
management survey farmers throughout the valley (ref 6, Dietz, 1987) may

be using 10 to 20 percent more water than needed for optimal yields
 
during the winter horticultural cropping season (Appendix 111.2). 1 1
 
During this period, evapo-transpiration values are lowest with
 
agricultural 
output and seasonal supply of irrigation water at their
 
highest levels. Some of the apparent excess water use may be caused by

soils 
 leaching prdctices of individual farmers to remove accumulated
 
salts.
 

9 23 fils per m3 is the 
estimate of the JVA O&M Directorate
 
provided to the assessment team on October 5, 1987. This value may

actually be lower, however, if calculated from actual O&M cost records
 
and water sales for 1984 and 1986. 
 The total O&M cost reported was JD
 
2,165,000 with a reported volume sold of 114,000,000 m3. This would give
 
a derived O&M cost of 2,165,000/114,000,000 or 19 fils per cubic
 
meter.
 

10 114 million m3 x 0.020-(114 million m3 x 0.003) - JD 1,938,000.
 

11 Functions derived from available research data of the 
Deir Alla
 

Research station.
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Table 111. 9 
Crop Losses from Excess Water
 

App] ication (J') 

Crop Current Present Opt imal Optimal 
Water Yield Water Yield 

m3 /dunum _ /dun . m3 dun. kg/dun. 
Potato 327 3.0 297 3.80 
Cucumber 700 2.3 74 2.96 
Onion 80 0 2.0 635 2.39 

(1) Significant at 90 probability and above 

Source: Aniend ix II[.2 

The net zocial cost of water-use inefficiency includes yield 
suppression of some 7 to 28 percent in winter. Other costs include 
accelerated soil degradation from high water tables and salinity build up 
([18] Hogan ert al , p.25) and some water-user inequities for the surface 
irrigated areas created by farmer identified head and tail-ender
 

.12conflicts 

Perhaps the single most important social cost is the foregone 
production of unirrigated farm land that could be reclaimed by diverting 
recovered water, now wasted in the winter production process, to areas 
not yet served by the system. 

Assuming 15 pe rr.t of the water currently applied in excess 
irrigation is released to downstream unirrigated lands, the marginal 17.1 
million cubic meters of water recovered could irrigate an additional 15.8 
thousand dunums , at least during the winter season. ] 3 

Optimal scheduling of irrigation frequencies and quantities is 

dependent on accurate estimates of water , id soil productiv ty. There is 

an overriding need for quantitative studies of crop water requirements 
and yield response information together with sol.] wat er holding 

capacities and depths to provide the basic information farmers require 

for efficient on-farm water management ([ 18] lHogal et al, p. 25.) 

12 The JVA Irrigation Directorate Drainage Projects Section reports
 

extensive salinity problems in the southern valley and significant water 
table problems in the northern sector. 

13 Derived from systemic water inflow data for 1984 provided by the 

JVA Irrigation Directorate: . 15 x 184 million m3 x an irrigation 
efficiency of .62 = 17.1 million m3/1,080 m3/dunum - 15.8 thousand 

dunums. 
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The development of water effective management parameters 
(irrigation

,software) and technology (infrastructure) accomplished in tandem with
marginal value productivjtty pricing 
of the wateir input factor are preZ.equisate 
--condi-iton to- improvingu- use efficiency. If these
 
measures 
 are taken together with on-going high 
pressure conversion
interventions, 
the major water Constraint to further 
improvements in
agricultural productivity can be significantly alleviated.
 

The marginal revenue 
 pricing concept establishes a flexible
mechanism for seasonal readjustment ofthe water charge based 
on variable
productivity 
and price movements. 
 While the present marginal value
productivity is estimated at 20-22 
 fils per cubic meter (Appendix
111.2), 
the level can be expected to 
fluctuate over time as productivity
and output 
prices vary with changing conditions in the ,larming and
marketing systems. 
 Marginal product 
 pricing rationalizes input

consumption by linking use to productivity and price movements. Farmers
will use less, water 
under sub-optimal production "and market 
conditions
and more 
during periods of productivity and market expansion. 
 The price
rationing mechanism 
also imposes economic discipline as well as equity
upon 
the system by optimizing consumption while compensating for spatial
inequities. 
 The price rationing *mechanism, if tied 
 to marginal
productivity, would 
most likely impose a manageable long-term financial
readjustment 
 on the majority of the producers through lowering
consumption while 
expanding productivity. , The 
table summarizes the onfarm income 
effects from a more economically rational water charge.
 

(4) Income Effects and Equity Issues.
 

Marginal revenue pricing of water 
 would cause some 
 income
 
disequilibrium during the 
initial stages of the"readjustment process.
 

4. -/<.. . .
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Table l1I.10
 

Net Profits at Alternative Water
 

Price Assumptions (1)
 

(JD 1986 /dunum)
 

Zone Farm 35 dun. average 35 dunum 35 dunum
 

Type: Farm;0.6 dunum fruit farm vegetable farm
 

greenhouse (2) (banana in no greenhouse(2)
 
the South)
 

3 fil 20 fil 3 fil 20 fi] 3 fil 20 fil
 

131.50 127.38 224.90 199.70 41.00 30.76
Northern 

(% chng) - 3.2% -11% -25%
 

28.48 63.70 57.09 24.00 13.84
Middle 39.90 

(%chng) - 2.5% -10% -48%
 

Southern 72.50 63.10 174.90 170.68 59.00 51.64
 
- 2.5 	 -13.5 _ (%chng) 	 -13.0% 


(1) 	 Net income after all costs, taxes, and family
 
the gross
subsistence have been subtracted from 


margin.
 
(2) Assuming a 15% reduction in water application and 

a 16% yield increase for winter vegetables. 

Source: Calculated from Dietz, JVA, 1987, Tables 
Annex 2.6.1, 2.6.2, and 2.6.3 (green house) 
(interest/depreciation based on JD] ,000/unit. 

Farm net cash income (after deduction of production costs, fixed 

costs, and family subsistence from the gross margin) would decline by 6 

to 28 percent during the first year, assuming a full marginal revenue 

readjustment of the water charge from 3 to 20 fils per cubic meter. For 

most farmers, the readjustment would be quite manageable, assuming no 

further decline in wholesale prices. Those affected the least would be 

owner-operators of vegetable farms using plasticulture and fruit and 

banana holdings. Farmers having diversified their cultural practices to 

include some plasticulture and drip irrigation in addition to 

conventional surface irrigation of vegetables and fruits would be able to 

manage the transition, with an estimated net revenue loss of six to seven 

percent. Most of the cost increase for these two categories of 

productive units would be recovered by savings from lower water 

consumption and by yield improvement. Farms in these cwo categories 

comprise some 72 percent of the total holdings.14 

The remaining 28 percent of the holdings, practicing traditional 

cultivation of vegetables without improved cultural practices, show the 

lowest net cash incomes, even at the 3 fils water charge. This group
 

would be affected the most by marginal revenue pricing, as they would
 

experience a 28 percent net revenue decline.
 

14 Derived from ref. 4, Anbar, 1984, 	Table 3 and ref. 10, 

Dajani, 1980, section 2.4.1.
 

http:holdings.14
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to A 	plausible 
case 	can be made on equity, if not efficiency grounds,
t continue some form of transfer payment either 
in subsidized
pricing 	 water
or in soft concessional 
credit for farmers in 
this category,
Dietz a .- to thwater pricing issue:
a universal price of fils cubic 	
(1)
10 per meter, which shows
manageable ffor 	 he is
most holding categories 
 (Table III.10) or (2)
differentiated price 	 a
of 50 two 100 JD/dunum for tree crops and 10 to 20 /
JD/dunum of plasticlture ([11] ,Dietz). 
 The 	rationale underpinning this l
approach is preserving equity 
for 	the least efficient of the producers
while implicity taxing the 
most efficient 
through partial redistribution
of income from the former group 
to offset the subsidy costs 
of the later.
 

The Assessment Team questions the 
practicality of a differentiated
price mechanism, since 

difficult to manage. 

this may be administratively and politically

Should poli'cical 
and equity concerns dictate a more
gradual movement toward marginal revenue pricing, an initial 
increase
from 	3 fils to 10 on the 
path 	to full productivity pricing 
 an
expedient alternative 	 may be
to the quantum jump that 
strictly economic
producer efficiency concerns would 	

and
 
warrant. 
 Whatever they-pace
modality of initial 	 and
price reform, the


productivity pricing 	
goal of eventual marginal
should be the 
guiding principle in the interests of
a market-driven strategy to 
improve irrigation water 
use efficiency.
 

In this 
regard, a more practical intermediate solution would be
concentrate 	 to
on improving 
 the 	 overall efficiency of the irrigation
management system to 
reduce conveyance 
losses from the present 38 percent
and 	to 
allow the water-users' 
charge to gravitate toward the 
lowered per
unit 	delivery costs 
resulting from improved efficiency. For 'lexample, the
unit cost of water, assuming no conveyance loss at the present systemic
intake volumes (184 million m3) 
and 	O&M cost (JD 2.165 per annum) would
be, 12 fils. Improvement of conveyance 
efficiency to 80
say percent ,'(a
realistic zchievement) would translate into

might be a 	

an O&M cost of 15 fils., This
useful intermediate target

charge and would 	

for the increased water users'
constitute 
considerable 
progress 
toward a rational
pricing structure while 
at the same time setting 
goals for systemic
efficiency improvements and full 
O&M cost recovery.
 

2. 	AGROCHEMICAL AND CAPITAL INPUTS.
 

Two objectives are 
reached by examining input resource 
use 	in Jordan
Valley crop production. The first is to 
obtain empirical evidence 
on the
economic efficiency 
 with which farmers are allocating their
production resources. 	 crop
If farmers 
appear to be relatively responsive
 
ecoijomic operatives" 
in the use of inputs for crop production, the
 

"e c 	 n 
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estimated marginal productivities used in the production process should 

approximate their input Cactor costs. The efficient farmer, having 

knowledge of both product and factor markets, seeks to apply levels of 

resources to the extent that the marginal productivity value of the last 

unit of each input supplied equates with the market price of that input. 

The second objectve i s to examine probable cause, of a n' identi fied 

resource inbalances in thn production proCess. 

The i n0t e r im eval at ion of t he J ordan Va I ey development effort 

referred to tla farmer s )e inappropriateevi dence L u ma -,, applying and 

uneconomic amount-s of inorgnic fert i lizei s ( [9 ] Danani et .al, pp. 25 and 
,() . The use of pest icides was al so questioned as there was a 

'noticeable tendency to apply larg- amounts .fc chemical sprays without 

full knowledge of t'eir effectiveness" ([9] Dajani et a , p, 98). 

The current Assessment Team tested these hypotheses.
 

Table 11I.11 

Input Resource Allocation 
Efficiency in Jordan Valley 

Agriculture (J D/unit __ _ 

Input MVP 1/ MFC 2/ MVP/MFC
 

Water (,3) 0.022 NA 3/
 

Fertilizer(kg) 0.C40 0.056 0.71
 

Pesticide(cc) 0.013 0.130 0.10
 

Capital 0.095 0.106 1.11 
1/ Marginal value productivity 
2/ Marginal factoi cost 

3/ Not applicable as water price to 
• .roducer is subs[dized. 

Sour c e: Ar n u.ndi . i I . 2 

The test evaluates rhle magnitude of input price and productivity 
equilibrium. When cost minimizing behavior is assumed and no resource 

constraints are cons idered, each factor of production is. usea up to the 

point where the marginal value productivity (MVP) of that resource equals 

its marginal factor cost (MFC) or the price of that resource. If input 

restrictions are ignored, a ration of one indicates that farmers have 

allocated the resource to the point where returns are just paying for its 



s.: :A ratio of :lessA than one indicates excess use of that
 

resour ce "while a ratio of grearter than one shows a constraint on that 
Sresource: preventing optimal levels of use.
 

'i
!!~ii
!'
 The' analvsis clearly. suggests that: Jordan Valley farmers may bei 
:using both pesticides and fertilizers inefficiently. :This finding is'i~'prradox~icalSOnin oflight their ,historically demonstrated proclivityl to:, ,
r:espon aggressively to hnological innovationt ec a nd market, 

,"oppo tu it e. If historical. patter ns of producer behavior inthe Valleyaccurately reflect the high willingness of farmers to invest, and assume 
:the, risks of structural, changes in their cultural practices, they 'wouldbe, logically 'expected to maximize returns to inputs,: given a market
determined pricing m'echanism. 

A further check of the resource allocation imbalance, using4<', an
independent methodology and data source, provided 'additional indicatorsi of ineffikcii~nt producer behavior with respect 
to fertilizer use.
 

Table 111. 12
 
~Fertilization 
 Rates and
 
: Yield Response for Onion and Potato
 

Ckg/dunum)

,..•Input 
 Onion 
 Potato
 

Actual Optimal %Yield Actual" Optimal %Yield
 
Change Change
 

! Nitro'genous 0-25 80 + 3 l 50 36.9 +16 
Phosphorous 
 150 135.8 +12,,
 

S source* App)ehndix 111,2 

Several 
 factors explain the apparent agricultural input-useinefficiency on Jordan Valley" farms. 'First, economic rationality is 
,contingent on timely and comprehensive knowledge of product and factor . markets. While there,.,are many buyers and sellers in the major wholesale


markets of Amman., Irblid, and Zarqa, it is generally accepted that thesemarkets, are. dominated by a :.,small group oft large dealers. These
 
operatives are also heavily engraved in 
the import-export business and are
Sbelieved, to largely determine prices at the wholesale level. Their 
dominant position:-in the market is aided by, the very 1imited information
a"jai lable ,to ,farmers s ell1ing ,,in t-he wholesale markets. Timely
informati~n on quantities, prices, mark 'eting costs, etc. is simply not!available to farmers although it is known bywdh dominate.the marketi -the large commission agentso
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As most farmers market through the commission agents (see marketing 
section)' and operate under the handicap of scanty information on prices, 
they are price takers rather than price makers. To compo und this 
appa-rentolig-opolistic -position of the-'' few large agents,: - many farmers--'--
become indebted to these market, middlemen through acceptance of seasonali 
credits. In so doing, they losai some of their independence 'of outlet 
choice at market time. During field interviews, many farmers complained 
about having to sell whole truck loads of produce to agents, at "bargain 
basement prices" during the last two or three seasons.. 

A further complicating factor in' the unpredictability/ of product
 
wholesale prices are wide seasonal price swings with variances often
 
approaching 425 percent between summer and winter for some vegetable <
 
crops.
 

The net effect of all kof these -influences is the inability of
 
farmers in the Valley to make reliable projections on probable price
 
trends in product markets; hence they are unable to assess with any
 
reasonable degree of accuracy the revenue productivity of their inputs.
 

Another disequilibriating influence, is the domination of input
 
factor markets and agricultural information flows by private suppliers.
 
These provide as much as 77 percent of the total input supply ([i8]
 
Hogan, et al). Aggressiveness of the private sector in the Valley has
 
made it the cutting edge of a well-entrenched input supply and
 
agricultural information mechanism.
 

The evidence is not just that the
 
government systems are largely absent
 
but rather that the private sector has
 
made direct investment in this aspect of
 
agricultural development as a feature of
 
the development business. Some firms
 
hire their own agronomists or other
 
types of agriculturalists Who work
 
exclusively on input testing and
 
information dissemination to farmers and
 
retailers. Other firms combine input
 
testing, information work and sales
 
efforts.
 

While this is a very positive trend in the growth of an effective
 
agricultural service system throughout the valley, the absence of
 
reliable, unbiased, information on input applications levels, timing,
 
etc, has clearly given the advantage to those whose profits are tied to
 
the volumes of inputs sold. This. phenomenon may partially explain why,
 
farmers appear to be using certain inputs in excess of levels required to
 
optimize productivity.
 

__-4 
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A related corollary to this hypothesis is 
the practice of parastatal
input distribution channels and large 
private sector operatives, buying
in bulk, the pri1 '6 i.nputs some 15 percent below market. This
 
toe~e-- cosupt-n insmeareas.' 

Atother slignificant condition 
which imay 
also affect the 'general.,
levels ' of agroQ-chem'ical input
irrigalleeon water. 	

use is trne high pH of IJordan ValleyField trials conducted by Eastern Company Agricultural
Service:s Division showed that sulphuric acid 
treatments reduced pH levels

from 811to 6.5 and improved yields by 50%.
some
extendll field 1,potency,, life of chemical 

Lower pH levels appear to
fertilizers from 10 minutes
several ho.rs'. t-	 to
Thuk, it is' possible to improve yields while 
reducing


applica'tion levels. 1 5 yl
 

fourth and final determinant
The 	 of Valley farmer i pnput-use
inefficiency 
is the virtual absence of an independent adaptive research
base untied to commercially vested interests and with linkages to an
effective informational 
delivery mechanism,. There is clear and 
present
need 	to develop crop and area 
specific integrated input packages to 
guide
farmers in optimizing their 
water, fertilizer, pesticide, 
and 	seed
treatments in order 
to 
upgrade efficiency and lower production costs.
 

3. 	 INVESTMENT CAPITAL INPUTS
 

The efficiency of investment 
 'capital inputs Jordan
to 	 Valley
agriculture' was evaluated. The 
citpital investment stream 
of the Jordan
'River irrigation projects the
over twenty,-six year period from 1962 to
 
1988 was compared with the benefit 
stream to derive net cash
calculate the \internal rate of retu-n of the 	 flow and
entire irrigation investment
package. The 'benefit 
stream isli the valueL added from 
agricultural
production from new lands 
brought tinder cultivation as 
various segments
:of the irrigati\on were completed during the period in question. 
 ..
 

The calcultated -" internal rate i. 
 eturn of total
the irr gation
system is 17 per,,ent (Appendix III.21). Tis is 
6 percentage p'oints above
the 	marginal 
efif iciency of capital! 
10.6 	percent, calculated in Table
111l.11. Comparing this return 
with 	the norm for irrigation projects, 
9
to 12 percentl6,!!the Jordan Valley Irrigation system appears 
to have more
than 	paid for itself over 
the 	life of the development program.
 

15 Eastern Company Agricultural Services Division, 1986.
 

16 Gittinger, John P. 
Economic Analysis of Agricultural Projects 
 :
 
.Baltimore. Johns Hopkins University Press, 
1984.
 

IT 
" 
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A key factor in the relatively high return to investment capital has
 
been the growth of land utilization for high value horticultural crops
 

1,and decline of lower value field crops in the farming system.
 

Another important factor includes the.. transformation from
 
subsistence farming to dynamic market-oriented agriculture, using state
of-the-arts technology, and the impact of bringing large areas 
 of
 
irrigable land into production, and raising the cropping intensity.
 

While the subsidy on irrigation water has undoubtedly pushed the
 
calculated rate of return one or two percentage points above its real
 
value, there can be no question that Jordan Valley irrigation system
 
investments have been remarkably successful.
 

4. RECOMMENDED STRATEGY.
 

Improving the efficiency of agricultural input use on Jordan Valley
 
farms would allow more to be produced with less. Such a change in
 
production efficiency would reduce production costs, increase net
 
revenues to producers, and help to offset the effects of the marketing
 
constraints discussed in the preceding section.
 

This objective can be accomplished by developing crop specific and
 
integrated input application recommendations in concert with market
driven input pricing mechanisms (e.g. water), and technological
 
improvements (drip irrigation and better systemic wand on-farm water
 
management). The need for such an approach has never been greater, given
 
domestic and foreign marketing constraints and declining farm revenues.
 

The recommendations should be developed as extension packages for
 
individual crops in the farming system. These packages should provide a
 
full spectrum of empirically-tested recommendations on cultural
 
practices, irrigation systems management, crop water response, fertilizer
 
use efficiency,, soils information and management, herbicide, and
 
Pesticide use,, and harvest 
and post harvest treatments. Until such
 
packages are developed and extended in concert with more competitive
 
marketing channels and marketing information flows to the producer, it is
 
unlikely i-that input efficiency levels will be significantly improved in
 
the Jordan Valley.
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CHAPTER :V: PLANNING AND SERVICE 
INSTITUTIONAL EFFECTIVENESS
 

IV. PLANNING 
AND SERVICE INSTITUTIONAL EFFECTIVENESS
 

This section 
 of the assessment 
 examines 
 the institutional
effectiveness 
of the 
planning mechanism 
which designed and implemented
the Jordan Val Iey 
iit e'rated rilural development program. The evaluation
 
a I s o a s s o 5 s e s t h e
501rvice; ' Iff I c i eIcY ;uni( equity of agriculr ys temns -1 che 3 o rd,-an VaLley and turaI and socialthe degree to which thesese %r es bei u ti Il i.: d hy thev,P are local. population. 

A. ,E(;IONAL DEVEOPH,)M T I 1,A NNI N G 

The te c I I rac I ud ie!; for water works,irrigatioii, cioppiui 8, patiterns, 

agricu1 t a I . rvi ct s and i.ncreasing

yields w t, a a i . Bua never had 
anvbody in W I oi 1 . - :tudy of the 
social er- I( , d(As of rhe Jordan 
Vallev, nl:,- :rti tin], nohody had ever 
tried -ill l ,':I1'v , forimulate and
 
iIlpleiinent ' -cale prejects in both 
field.s;. lt', to
Wi. ri1 ecedeC,: for 
organi:-d ,:r i dlvel opinent in the 
-a i 1e'. B ,e 19o, some fKoreign aid 
and gov(-l111,nit fund went to individual 
project s, hut Lh,1re was always a 
f U n C t i 0 1 (1i V i i 0 n ) f C sr p on s i b i 1.i t y 
a-ion 
 i 1 I, o. 1 ove1nflent agencies. 

aIn,i I1. r'.l, 98 .)
 

Prior to th 1 cr' i oil t.
of he Jordan Valley Commission (JVA's
predecessor agi:. , most developmient: planning
work 

and program implementationin Jordan wa; carried 'utCipt.he:r 'Vy indi.-idual line ministries or byad hoc worlaig groilps establ ished for specific donor-financed projects.Th e voltit ioen of a pe manient and structured development planning body fort II Jo rdani1 Val ley was a major new initiative in the evolutioncoo dinatIna d , ofe(ratced plann ing not only in Jordan, but in the entiredov i1 opi.ig worIld. Realiz ing that socio-ueconomic growth depends on theIi n ag es be tVween productivity, incomne expansion, and social development,the p laning Cffr) t for the Jordan Valley was launched with a clearmnalldate and commitment to bypass traditional bureaucratic jurisdictions
in fEav of a inu.t l-sectora]l approach, integrating the available
deve Iopment resources i n agricultural, irrigation, education, health,tansport infrastructure, and public utilities and housing.overriding goal Theof the integrated rural development approach pioneered inthe Jordall Va Iley was to inn rove rural incomes , increase productivity,and upgrade the general quality of rural life. As such, the early Jordan
Valley plariners blazed a new trail in creating a workable mechanism forsimultaneously addressing 
the full spectrum of 
socio-economic 
development

needs c 
 their targe, population.
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In 1977, the Jordan Valley Authority was created to carry on the 
work of predecessor Jordan Valley Commlission. As with the JVC, the JVA 
assumed responsibli all ingrated development planing and-

The JVA's mand/ate included, in addition to 
responsibilities of the JVC, all lan~d reallocation within the' Valley,..
withw th provision of requisite sociall service' infrastIructure , including1k ,'i 
housing and public utilities. In this expanded .role," the JVA served as 
the government's overseer of all activities in the' valley, including
those of official line ministries as well as parastatal organizations.
 

The JVA was created and institutionalized by re cruiting specialized

staff from other ministries and from the private sector. Freed from
 

* 	civil service regulatory constraints and endowed with more competitive

salary scales, the JVA was able to recruit, hire and reward on the basis
 
of performance and competence. As such it was able to attract the "best
 
and the brightest" of the available talent pool.
 

Invested with the mandate tO-perform as a super-ministry with more
 
authority and responsibility than individual line mini'stries, the JVA had
 
to assume fuli,r.control over all aspects of life in the Jordan Valley. In
 
assuming this authority, it had to usurp powers normally reserved for the
 
line agencies. The challenge was to do this without friction in order to
 
maintain the viable working relationships needed to enlist ministerial
 
cooperation. In, meeting this challenge, the JVA had to instill in
 
existing Valley agencies the ability and desire to eventually reclaim the
 
responsibilities and functions depicted in their original charters.
 

As in many countries, the' creation of ad hoc planning organizations,

which cuts across ministerial lines of authority, often tends to :provoke
 
bureaucratic infighting for jealously guarded turf. Over time, both the
 
JVC and its successor, the JVA, had to assume more of an implementation

role in the development process as many line ministries were either
 
unable or, perhaps, unwilling to implement the JVA plans for their
 
respective sectors.
 

The most significant result of the
 
lessons of 1973-1975 was the
 
transf rmation of the Jordan Valley
 
Commission from a planning, financing,

co-ordination and supervision body into
 
a design, construction, operation and
 
maintenance agency. If found itself
 
responsible for all phases of a project,
 
from initial identification, to pre'- and
 
final feasibility'studies, design work,
 
arranging financing, prequalifying
 
'contractors, tendering and awarding
 
construction contracts, supervising
 

. . ' -' 

,. 	 bn 
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construction, commissioning, and,
 
finally taking on operation and
 
maintenance. ' (Rami Khouri,_.1981),........
 

In spite of the enormous portfolio which JVA inherited 

increasing responsibilities 

and
 
it had to assume through various stages
the development process, 

of
 
the Authority was quite successful in completing


its mandated tasks 
of formulating and implementing integrated programs in
 
the Jordan Valley.
 

It is 
important to note that the rehabilitation and development of
the Jordan Valley 
were purely a Jordanian effort. While 
the planners

received assistance 
from time to time from various foreign experts
brought in to advise on 
specific areas 
of the plan, the conceptualization

and political will to adopt a ra'dically new 
approach to rural development

planning is a tribute to Jordanian foresight and pioneering initiative.

The timely and enthusiastic response 
by which ten different foreign

donors committed over $800 million to 
the Jordan Valley's multi-sectoral

development 
program together with the implementation success of such a
diverse development package are 
 testimony to 
 the high calibre and

precision of Jordan's 
integrated rural development approach.
 

Notwithstanding the 
JVA's great success in executing the many 
diverse
responsibilities under its 
mandate, certain weaknesses, are inherent in 
a
centrally-directed rural 
development program. The most
single notable
 concern in process the
this was hierarchical approach used rather than

the actual substance of the plan and 
development program. Plans and
projects were implemented from the top downward. 
 There was little or no

involvement of the beneficiary population in 
either setting priorities,

organizing the implementation, or 
eveluating effectiveness.
 

It can, of course, be argued that the 
hierarchial nature of Jordan
Valley planning was essential to insure that the vast array 
of projects

was completed in a 
timely and integrated manner. This 
argument presumes,

however, that physical accomplishments take precedence over 
institutional

development objectives. 
 The Assessment Team 
 believes that the
institutional goals the
of development 
process are as important as the
physical achievements. 
 Since the beneficiaries are the ultimate

recipients of any development effort, they 
must be ultimately satisfied

with the results and provide the local 
input for follow-on operations and

maintenance 
 support. furthermore, strengthening grass 
 roots
institutional development 
in the 
form of encouraging local participation
in planning and implementation often produces the added 
gains of

fostering community cohesion and initiative 
for solving local problems in
 a local manner. Extraordinary development planning and program

organizations like the 
JVA are never permanently created endowed with
or 

sufficient resources and flexibility to solve local problems 
 in

perpetuity. 
The ultimate objective of development from an institutional
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perspective is to instill in local community organizations the will and
 
the way for identifying and solving, many of their own problems, long
 

atfher.et h umbrella agency., as abdicated d its.such. J.VA, .... ha s or-,reduced all., 
pervasive involvement.
 

The ultimate responsibility for program decision making has rested
 
primarily with the JVA, but the situation is rapidly changing. With the
 
virtual completion of the irrigation and social service infrastructure,
 
responsibility for the Valley's continued development planning has become
 
more unfocused. There is no longer an active regional planning mechanism
 
in place. JVA is still quite active in the.day-to-day management of the
 
irrigation system and land allocation, but no longer seems to have an
 
organizational responsibility or institutional interest in the
 
performance and current status of the other sectors. Indicators of this
 
are JVA's substantially reduced staffing levels from the apex of the
 
program implementation years (1973-1982) and the organization's current
 
lack of data and status indicators for other sectors outside irrigation.
 

Planning and program implementation for the Jordan Valley is
 
currently in a state of bureaucratic transition wherein infrastructural
 
and service responsibilities are being returned to the ministries. For
 
example, the Ministry of Education has set up its own localized
 
administrative structures in all three areas in the valley. Health has
 
one district in the North Shouneh area while the middle and southern
 
areas of the valley are administered from Salt. Many government
 
decisions emanate directly from the Ministry of Municipalities, Rural and
 
Environmental Affairs (MMREA) in Amman, while others pass from the
 
Ministry of Interior through the governorate administrative systems in
 
Balqua and .Irbid. Neither the ministries nor Irbid and Balqua
 
governorates, whose individual jurisdictions are spanned by the Jordan
 
Valley, have a regional perspective nor an organizational capacity for
 
continued integrated development'.
 

This situation is not necessarily a limiting factor as it can be
 
reasonably argued that Jordan Valley development program has been largely:
 
completed. As such there may be no further need for a regional planning i
 

and management overview.
 

On the other hand, a large infrastructural investment has been made
 
in the valley with a wide proliferation of services that these
 
investments represent. There still seems to be a continuing need to
 
improve and expand these services in view of continued population growth
 
which exceeds the national average by several percentage points.
 
Furthermore, the irrigated farming and land tenure system of the Jordan
 
Valley is a discrete agricultural unit, with its own unique set problems
 
including water and land constraints, cultural practices, and marketing
 
bottlenecks. Also, the lack of full atcention to strengthening local
 
grass roots institutions in earlier stages of the development process has
 
created an institutional responsibility vacuum. Until local governments
 
are prepared to assume a direct role in the operations and
 

http:atfher.et
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management of the infrastructure 
and services installed by previous
development programs, there an
is arguable need to continue, or perhaps

even 
further expand .--the duties.,and...responsibilities,,-of. the-,-J-VA-- wi-th--.theultimate intent, however, to 
enhance the 
ability of local institutions
plan and to
implement their own development programs. 
 Where the previous
emphasis has been 
on intrastructural 
and service saturation to promote
growth and upgrade life quality 
in the valley, the emphasis for the
future could profitably be on
placed upgrading and strengthening local
institutions. 
 This approach would definitely contribute 
to carrying on
the urgent work of development planning 
and infrastructural 
maintenance
 on a recurring basis and provide a 
mechanism for 
smoothing the transition

from hierarchical management 
to local initiative.
 

There have been some very encouraging developments along 
these
lines. JVA presently retains 
some planning jurisdiction over development
areas
of new outside of incorporated towns 
and villages and continues
supply to
limited support services for these 
 areas as needed. The
installation of 
improved irrigation and drainage systems 
is a continuing
JVA function. Moreover, the Authority 
is currently in the process
creating eight committees in the Valley to 
of
 

survey the housing needs and
to establish criteria 
for allocation and reallocation of 
land within the
 
village and municipal areas.
 

During the past 
five years, significant momentum 
has taken place
with respect to strengthening municipal 
governments. By the completion
of the interim evaluation of Jordan
the Valley Development Effort in

1980, 
all projected settlements had
 

their basic needs taken care of... The
 
communities did not 
have to plan and to
 
be involved in many of the 
decisions
 
made, nor 
did they have to commit any of
 
their resources for obtaining these
 
facilities." Dajani p. 162-63
 

Since 1980, the local 
governments at the municipal 
level have been
improving their development activities 
and responsibilities. 
 Municipal
councils have 
been increasing their 
revenue collections 
and have been
granted funds the
by central government for specific projects 
selected
and planned at the local level. 
 It is important to note that
approximately half 
the population the
of valley is represented by these
popularly-elected 
municipal councils. 
 These bodies appear to have
acquired a viable degree of autonomous decision making power. 
 This
supported by is
their authority to retain a considerable portion of their
tax revenues for development purposes 
and discretionary power 
to approve
contracts up to JD 5000. 
 The majority of the 
eight municipalities in the
Valley currently have local development budgets 
of over i00,OOOJD (see

following chart).
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1987 JORDAN VALLEY 
Municipality Total Budget 
Dier Alla 277,312 JD 

Kreimeh 86,784 JD 

Maaddi 215,014 JD 

Mashare 231,661 JD 

North Shouneh 375,084 JD 

Sheikh Hussein 244,677 JD 

South Shouneh 161,825 JD 

Waqqas 125,900 JD 

MUNICIPALITIES BUDGETS AND PROJECTS 
Lonan Priects_/Scrvices Planned 1987-9 

93,840 JD Street paving, gardens/parks, 
equipmnrit, garhage containers, 
streetIi iht!;, offices, 
slaughter-o-e, shaded covers 

21,905 JD Streetpaving, sidewalks, 
indemnifica tions, public 
meeting ha ll. , gardens/parks 

100,000 JD 	 Street.paviiig, indemnification, 
gardens/par-ks, municipal offices, 

streetiight-s, funeral hall, 
mach i ne ry/e qu i pine nt 

142,643 JD 	 Vegetable market, shops, stores,
 

indemnifications 

228,478 JD 	 Commercial complex, street
 

paving, sidewalks, gardens/parks,
 

streetligbts, indemnification
 

172,479 JD 	 Streetpaving, sidewalks,
 

parking, streetlighting
 

51,800 JD Streetpaving, sidewalks,
 

cemetery fence, gardens/parks,
 

machines, building cumplex,
 

streetlights, parking
 

indemnification
 

18,617 JD 	 Streetpaving, streetlighting,
 

municipality building,
 
parks/gardens, indemnification
 

sidewalks
 

Source: MMREA Budget files 1987 MMREA Director of Municipalities'
 

Three Year Plans 1987-1989
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1:: DECENTRALIZATION. pI 

!B. Agricultural Research and Extension in 
the JordainiValley 
 1 

This section discusses..: the agricultural, research 
and- extens ion.i
-Systems whi-ch -xist-
 in the val'ley within a sys'tems analysis framework..,
It includes reference to all groups a:nd institutions active in the system
on both 
a formal ahd info-rmal 
 level: the Ministry of. Agriculture
(MOA)/Jordan Valley 
Agr1cu ,(al Services Project (JVASP), 
the Jordan
Cooperatives Organizatif6n' (Jfiu) 
, the Jordan Valley Farmers Association"(JVFA), Jordan Universf'ty Faculty 'of Agriculture (FOA), as well as the
role of the 
*private f,'ec*tor irn this system. Agricultural Research and
Extension 
 in the -'jaordan Valley involves several institutions and
 
organizations.
 

The Ministry of Agriculture has the primary 
responsibility for
 
-providing agricultural services 
to the Jordan Valley. Prior to the
integrated rural development program in 
the Valley, few resources existed
<there for agricultural research 
and extension. 
 As the farmers have
become more sophisticated and agricultural 
 needs have become more
complex, the importance 
of research and extension has greatly increased.
In response to 
these needs, USAID finanGed the Jordan Valley Agricultural 
 AServices Project (JVASP). This project 
has greatly expanded the
facilities 
 and has trained 
a large number of Jordanians in skills
specifically relevant to Jordan 
Valley ne-ds. This has 
resulted in a
pool of highly skilled professionals who: 
are 
equipped with sophisticated

equipment for agricultural research and extension.
 

This investment in institution 
building has been successful, as
evidenced 
by both the improvement in agricultural productivity and the
rapidity of response to problems 
as they have arisen 
over the past seven
years. Jordan Valley 
farmers have benefited from improved pest control
techniques, detection of 
actual aud potential problems as well as an
increased 
 and improved extension isystem through 
 a combination of
communication techniques (technical data sheets, video 
tape presentations
to farmers, etc.). The impact of 
the JVASP on agriculture in the valley
has been substantial and will be 
discussed further in 
this section.
 

In addition to the 
 Ministry of Agriculture, the Faculty of
Agriculture 
of Jordan University 
is active i the valley. It operates a
University Farm in the 
valley where it conducts teaching, -research, and
outreach activities. 
 These activities 
have become more relevant to the
o local farmers through a new outreach program which has been financed by
USAID (see below) . The integration and coordination of research and
extension activities in the Valley has 
shown great improvement cver the
past few years. Much of this &is due 
to shared activities between the
 
JVASP/MOA and the%-University.
 

The parastatal organizations, 
JCO and JVFA are active primarily in
complementing the work of 
the JVASP/MOA and the University through the
 

'A =
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provision of agricultural services, including credit and inputs supply 
with agricultural extension as a by-product of its other functions. 
Although the private sector has the largest number of trained individuals 
working in the valley, they are primarily involved in sales with the 
transferral of relevant technical information as needed for promotional 
purposes . 

1. Agricultural Research and Extension Systems 

Agricultural Research and Extension is an essential component of an 
effective agricultural system which should include: 

- agricultural planning (establishment 
of priorities for agriculture in both 
a national and internationaL context 

and cont inuous evaluation. 

- inputs supply (credit, seeds, 
fertilizer, pesticide, equipment, etc.) 

- appropriate informai ion 

geneation/clllmHuti cat jon/transferra1 
(both technical and systems oriented 
information) 

- institut ional development: development 
of sys:ems which have the capacity to 
supply the services and support needed 
to reach the goals/priorities 
established, 

Traditionally, many agricultural research and extension systems are 
evaluated solely by the effect on agriculturil productivity. In the 
Jordan Valley, this would not be sufficient. Here, the per dunum 
productivity has greatly increased over the past ten years and according 
to farmers, the most important factor influencing their current success 
or failure is marketing. Consequently, marketing, both domestic and 
international should be addressed in the agricultural research and 
extension systems. 

Most agricultural technology is
 

generated internationally but must be
 

tested and adapted to each farming 
locality. In the past, estimates
 

suggest that 95 percent of all
 

agricultural research has been
 

carried out in the more developed
 

nations on temperate climate
 
agriculture ([41] Stevens p. 248)
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As technology 
transfer progresses, countries often go 
through three
phases to develop their own capacities:
 

material transfer (Imports of inputs,
 
technology)
 

design transfer (Systematic
 
testing/selection 
or technology)
 

capacity transfer (Production of locally

adapted technology) ([41] Stevens p. 249)
 

Farming 
in the Jordan Valley is no longer subsistence agriculture,it is agribusiness. Farmers 
in the Valley have readily adapted 
advanced
agricultural technology: plastic houses, fertilizer, pesticides,
improved seed 
varilties, drip irrigation, etc. 
 Further research needs to
address 
potentlal productivity in the valley based on soil, (micro)climate and water avai.lab!l ity, and develop recommended input packages
for optimizing inpiu use.
 

2. 	 AGRICULTURAL RESEARCH
 

Over the past 
 the
six 	 years, capacity for agricultural research inthe Jordan Valley has multiplied. Prior to JVASP, there was a limitedcapacity for systematic problem solving research to be 
done 	in the Jordan
Valley. This situation has changed dramatically with the establishmentof sophisticartd 
research facilitias lo'cated in 
the Valley (JVASSP/MOA).
In 2980, almost none of the 
research conducted in the 
valley was done on
a collaborative basis and communication between the University and theMOA 	was almost totally absent. 
 Since 1985, these patterns have begun
change 	 to
and thern is optimism for 
increased coordination and collaboration
 
in the future.
 

This 	section 
briefly summarized 
Jordanian agricultural research and
the changes 
that 	have occurred over the 
past 	6 years in the Valley. The
two formal institutions 
involved in research in the 
Jordan Valley are the
Ministry of Agricu]ture (MOA) and the 	 Faculty of Agriculture of JordanUniversity (FOA) 
. For the past six years, the MOA research 
and extension
responsibilities for 	 the valley have been organized and financed underthe 	 Jordan Valley Agricultural Services 
 Project (JVASP/USAID)
addition to these research 	
. In
 

activities, the 
 private sector 
 sponsors
research which 
is conducted both on 
company and individual's 
farms.
 

a) FACILITIES
 

The MOA/JVASP has increased 
its 	research facilities significantly
Dver 	the past 
five 	years. Prior the
to establishment of 
the JVASP, there
was only one MOA research site in the Jordan Valley and this 
facility had
sery 	limited equipment and 
qualified personnel. Since 
then, four
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research sites have been established and/or upgraded in the Jordan 

Valley: Wadi el-Yabis, Deir Alla, Abu Habiel and El Karameh. In each of 

the four loc. ions there are extensive reseacch faci Ii ties available: 

land (1000 dunums total), irrigation, equipment and 4B plastichouses. 

Deir Al la station now include soil and plant
Laboratory fa-kities at the 


t i s s u e t e Ft i g, PM/biocontro , stat v iro 1o gy ,i (I Id r t c u I t u;tics, i r e. 

([501 Youmans, Sept 30, 1987).
 

Although many of t1ese facilities are only recently fully 

availablefunctional, this is the first rime such diagnostic services are 

to farmers it Jordan. They have already established a reputation for 

providing excellent diagnostic services tio the Valley farmers. The Soils 

laboratorv, in 1986-87 alone, has analyzed over 1 ,400 local farmers soil 

sampIqs for )oth ferti ity as well1 as nematodce problems, The plant 

tissue 1 aboratory has done more M an 1200 tesLs for nlutritional 

deficiencies an diagnosis of pa thology.
 

Ihe P1 int vire ogy I.aboratory at Deir Alla diagnoses virus and 

virus- .ike disea;e probliems on crops. During the JVASP they havc 

discovered new vi rue;s on tomatoes aind potatoes and developed appropriate 

recommendations for improved cultural techniques as wel 1 as treatments. 

In addi tion :o toh , equipment that has alreadv been sB,pt 1 i ad tinder the 

JVAS P project , USA ID is plinning to expanid t h s e f ac i I i t ais i th a 
s\ tem for En 'vIne Li.nked Immuiossothert As:;as.sophisticated E1 iSA 


Tn sum, the MOA re sarch faci lities in the Jordan Val l ey are now 

superior to most facilities in Jordan and compare well to sophisticated 

systems in other councries . It is important to note that the facilities 

were planneo in response to the current specific val ley needs with the 

capacity to meet future research needs as they arise. 

The University of Jorcan, "aculty of Agriculture (FOA) , research is
 

conducted both in laborao ies ii Amman and en the University Farm 

located in the Jordan Valley. The Uaiversity Farm consists of 1000 

dunums of land south of Maadi . Approximately 600 dunums have been 

reclaimed and of these currently 100 dunums arc being used for research. 

According to the Dean of Agricultur-e the university farm has a budget of 

approximately 50,O00JD/yr. The Univers ity has plans to deveicp more of 

this land for pioduction in order to help meet the needs/expenst-s of the 

students in the valley. The fa.nilities on the Universi ty farm are 

primarily open fields and 30 of the 60 plastichouses are used for 

research. 

Information on the facilities and personnel involved in research
 

conducted by the private sector is less available. Private dealers have
 

1 A system for diagnosing virus and virus-like disease problems on
 

crops.
 



approximately 10 farms in the Valley ranging
dunums with up 100 
in size from 30 to 350
to dunums per farm 
being used for trials/research.
The Eastern Co has approximately 
60 dunums allocated 
to research in
Jordan Valley, the Agricultural Materials the
 

Company has 
one research farm
in the valley with total
a of 
3 0 .dunums, while -theGhadir Agr-icultural
has 350 
dnums under cultivation 
in the valley. Thesethree of over 37 companies who operate in the Jordan Valley. 
are just
 

(Interviews

with Company staff)
 

b) PERSONNEL
 

Over the past 
six years, the full 
time
stations has been increased and upgraded. 
staff at the JVASP research
 

They currently have
MS's and 11 BSc's 1 PhD; 7
as well as 9 technicians 
who work full time in
valley. In addition, there the
 
are seven MOA employees 
from the Jordan
Valley currently completing degree programs at
at the Faculty of Agriculture
Jordan University. 
 Most of the personnel have received long 
term and
short term training as part
a 
 of the JVASP Project. The
is specifically trained to the 

research staff
 
use sophisticated 
equipment/facilities
supplied by the JVASP. 
All of the research staff appeared very motivated
and pleased 
with the improvements 
that have taken place over
five years at JVASP. the past
With the return of the remainder 
of the personnel
currently in training programs, 
the JVASP could be considered a model for
appropriately 
qualified research 
staff. ([50] Youmans Sept 30 1987,


p.2).
 

The number of University staff doing research in the Jordan Valley
fluctuates 
from one year to another. Although the
does Faculty of Agriculture
not have full time research 
staff working the
in Jordan
researchers Valley,
do 
work on a part time basis conducting and supervising
research. Currently, 
there are~two full-time PhD's working at 
the farm,
primarily responsible for the administration and production.
also an additional 8 BSC's and 15 
,There are


full time Technicians 
who work on the
farm. In addition, seven 
of the University teaching 
staff work a
rotating on
basis in the valley conducting their
supervising the own research and
78 seniors who are 
on the farm per semester. 
 This number
will vary by teaching responsibilities and specific projects-undertaken.
 

During the period from 1980-85, staff
 
time allocated to 
research decreased
 
from 34 to 18 full time 
man year

equivalents of Bsc, MS and Phd. Although

research constitutes 
 pv importaxt
function of the 
Faculty of AgriCulture,
teaching takes priority over 
all r6ther
 
functions. ([18] Hogan p. 92) 
 The
 
statistics 
are 
for all research done in
 
Jordan, not just the Jordan Valley.)
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Information on the facilities and personnel involved in research 
conducted by the private sector is less available. Of the five farms 
studied which are owned and operated by private,,.,zealers, all have a 
minimum of one BSc ,supervising the work. The research conducted on local 
farmers' property is supervised by as many as 45 different BSc's,involved 
primilithe extensio/s les component.
 

c) RESEARCH PRIORITIES
 

The JVASP/Ministry of Agriculture research is organized in three 
maincategories: plant protection, vegetable production, soils and fruit 
tree production. Approximately 60 dunums are allocated to citrus tree 
research, 40 dunums for grape production, 24 dunums for plastic house
 
culture and 935 dunums for open field experiments. ([23] Khazawneh)
 
Almost all of this research is responsive to actual Valley farmer
 
problems. it includes inputs testing (seed varieties, fertilizer,
 
pesticides) as well as research which cuts across disciplinary lines.
 
The JVASP/MOA research facilities are unique in their capacity to do n 
research on adaptability of varieties, etc. because of the research
 
stations located throughout the valley. This allows for consideration of
 
the variance of microclimates in the valley.
 

An excellent example of research which is responsive to farmer needs
 
and which takes into consideration long term environmentalIeffects is the
 
biocontrol program conducted by the JVASP in the Jordan Valley.
 

In 1984, spherical mealybugs became the number one citrus pest in 
Jordan. Research staff at the JVASP project proposed biocontrol as an 
alternative to Dimethoate and Methidathion usage which was no longer 
effective. Encyrtid wasps (g. Anagyrus sp.) and other natural predator
 
were imported from Guam, Hawaii, India and Pakistan to control the
 
problem and release began in January of 1984. The intervention has been
 
quite effective, since the end of 1985 the mealy bug is no longer
 
considered a serious problem on citrus in the Jordan Valley.' ([23]
 
Khazawneh p. and ([45] USAID pp. 1-2)
 

This program stands out as a remarkable success in the way in which
 
a research program responded quickly, effectively and safely to a pest
 
infestation problem. The mealey bug was out of control and a potential
 
disaster to the Jordan Valley Citrus production. Because of the
 
relevance of research priorities and the increased capacity of research
 
personnel, this problem has been virtually eliminated. The Integrated
 
Pest Management and Biocontrol Unit at JVASP is currently exploring other
 
possibilities for appropriate,pest control in'hervention. This type of
 
research is especially important because it has a long term control
 
effect which is not inhibited by insects resistance to pesticides.
 

x , 
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The agricultural research done by the Faculty of Agriculture ofJordan Universit-v is primarily disciplinary specific. Given its primary

orientation toward reaching and research needs on a national basis, thereis Only a percentage of research which is specificall.y relevant tothe Jordan \ aIlley. However, the Valley-oriented rescarch has beenrel vanL to actual tarmer probl ems in irrigation, soils, and pathology 
([5] Bakhij ). 

d) RESEARCH COORDINATION/,C/i..A,,ORATTON 

Six years ago there "is little if any collaborative or coordinated
research aionig the i nstitutionuls. Since the inception of JVASP, thisclimate has I, .,n to clianie. Several activities have been undertaken ona joint laq is in the vaIl ley. With the new NCARTT system, thiscollabortl ion i; even roer, evidtetnt and is being institutionalized through
joit pa iipa t ion in rere. ircli priorit ization. The new outreach programfor thu ,,,of.fiiv,.-:;iJodain is an excellent example of activities which encourage-n i I s0orat ion. This is discussed in further detail under the 
IjVASP,"0,MOA s it cti . 

e) BUDGET FOR RESEARCH
 

"There is 
no line irem for agricultural 
research in ei ther the MOA or the FOA
 
budgets. Salaries have 
increased from 
68% in 1980 to 741 of the total expendi
ture in 
1985.. First, total national 
research expendi tures over the years
diminisheid in real terms despite contri..
 
but ions I ron USA ID, dI DR , Fra nce an 
EEC.. Se nrd, ihe level of expenditure
ailocated to research from national 
resources has deea stitd from a high of
 
.62t I 15-8H to .28 , 198 -84. 

([181 Hoga,n p. -95) 

The budget for eseari h at th e Jor dan University is approximately100,000 JD per vyar witlh funds comig from the University Budget, EEC,USAID and other sourcr s. "1ho rIilountii llocaited two Jordan Valley :esearch 
in 1986-87 was 41,0O AD. 
 Thi includes the salaries 
of research

assistant.s, 
but not thoe-, of n.struc ors. ( [5] Bakhit, 1987) 

MO ha hI I ex,: riencing hudgetary const:raints which are already
having an effect on the qua vntitv of research being done in the valley.Although certain researc-c-h iiputs are donated by private dealers, the expenses of r iagents,viral serum, basic supplies, maintenance and
replacement. s;par, pirts' are not 
budgeted by the MOA at 
this point. Asplans for the inteira ion of JVASP 
into the overall NCARTT system

progress, :lie concerns will le eliminated about the 
adequacy of funds tosupport Ma inLtenance of sophisticated laboratory equipment and research 
activities.
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3. EXTENSION
 

The major role of the cxten on agent in an effective 

research/extension4,ystem is to provide a flow of adapted, technical 
,:information to firmrsm . heaei.s must a lso-servs as om' nicat ion 

the research institution. about farmers
 

practices and problems, etc,.
 
channels to transmit feedback to 


In Jordan these agricultural extension activities are the 

responsibility of the Ministry of Agriculture. The MOA activities are 

complemented by bo"th private sector and parastatal field work. The 

Jordan Valley, with the JVASP assistance has been a model for 

agricultural extension for the rest of the country. Local extension 
agents are individually equipped with vehicles and video communication 
equipment. In the past three years, they have received extensive
 
training in both technology and communication techniques. Their training 
and their linkage with research has been institutionalized 1-y regular 
weekly meetings or seminars at the Deir Alla Research Station. Their 
effectiveness has also been enhanced by the JVASP production of bilingual
 
Technical Information Sheets.
 

In addition to the HOA extension agents, there are approximateiy 85 
field agents doing some form of agricultural fieldwork in the Jordan 
Valley. Over half of these agents ar~l employed by .private enterprise. 
The content of the extension message and the techniques of transmission 
vary according to who is doing the extension. General field techniques
 
include individual farm visits, demonstration fields, fact sheets,
 
seminars, free samples/credit for inputs either for individual use or for
 
research. A summary chart fo, lows of extension techniques used by the 
private sector, the Ministry of Agriculture.!JVASP, the JVFA and the JCO 
follows.
 

a) KOA/JVASP system
 

There are currently 10 KOA extension agents who are responsible for
 
the Jordan Valley. They are located in stations spread across the
 
valley, and are each equipped with vehicles/gas allocations to cover from 
500-800 farmers. The system is based on the World Bank Training & Visit
 
methodology (T&V System).
 

Given the sophistication of many of the Jordan Val'-y farmers, as 
well as the limited geographical area in the valley, this numbereo 

agents appears to be sufficient. As can be seen from the Agricultural 
Extension Techniques chart, the MOA extension agent are well equipped 
with brochures, video tapes, equipment and technical data sheets,. They
 
are all agricultural engineers (B.Sc) with specific training in valley
 
agriculture. Each agent supervises at least two demonstration programs
 
on farmers' fields in their regions. In additlon, these agents assist 
farmers in obtaining diagnostic testing of soil, water and plant tissue.
 
The fact that the coordination of the extension activities takes
 
place in the same location as the research facilities assists
 
in coordination of activities.
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AGRICUI.TURAL EXTENSION TECiNIQUES 
CHART
Indicators 
 Private Sector M.O.A. 
 J.V.F.A. J.C.O.
 

1. Extension 
a. % time 
b. problem 

Approach 
in A) .ext. 

specific 
95% 
yes 

30% 
yes 

65% 
refer 

85% 

refer 
c. crop Litegvat-in yes some yes yes 

Farm Visi . 1per 
a. visitations 

. frequency 
c contact tiime 

agent 
1-200 farms 

weekly 
flexible hour's 

600+farms 

irregular 
govt hours 

on demand 

irregular 
govt hours 

2-300 farms 
irregular 
govt hours 

1.Ce.n rives5 
I. 

b. 
c 

input prices 
free sampl es 
demou:t ration fields 

some 

all 

discounts 

yes 
inputs partial 

n/a 

no 
none 

no 
n/a wheat 

none 

no 
only 

d. 
f ree inputs 

a r ketiig 
seed multiplication 

yes 

? 
no 

no 
no 

no 
yes 

yes 

I p u t- -
a. 
b. 

c. 

credit 
cash 

materials 

flexible 
yes 

yes 

none 
no 

no 

seasonal 
no 

yes 

seasonal 
no 

yes 

* e c hn i que s 
a. demonstration fields 
 100+ 
 58 no 
 wheat
 
. brochures company info sheets JCI/MOA

C Sem i-ars no no no 
d. fi-eid days 

yes 
weekly 3 per season no no 

e '1deo t: pes no yes no yesf o the r-

Scrvicc Delivery 
a. pe.st icide application yes no 
 yes yes

1. E:perts yes yes no 
c. Diaiunosri c testing yes 

yes 
yes refer refer


d. . ce inery rental yes no yes wheat only
 

/ . on S;-:tnsisupport 
a . b)ol1 sets;/Commini osions yes no 
 no 
 no
 
b. tranlsportatioi 
 excellent excellent 
 limited use own car
 
c. budget excellent 
 limited limited limited
 

Q Age nt Tra [iing 
a. inservice training yes yes no 
 yes
 
1). Se1inar yes yes 
 no yes
 

. n io ,I/eseaIr ch yes some little little 
i lt e g 1a CIonP 

,'T!'his information was collected during a series of Assessment Team inter
v'iew.:s withi MOA, JVFA, JCO and private dealers personnel.
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A new project, Communication for Techno! ogy Transfer in Agriculture
 
(CTTA), has recently been funded by USAID to strengthen "all available
 
Jordanian communication 
channels which can be utilized in delivering
 
messages to farmers; these include extension visits, field days, radio,
 
television, printed materials and other techniques.'! This _pKoject will 
also assist in the improvement of linkages between agricultural extension 
and intermediary organizations such as JCO and JVFA. Although these 
activities will be nation-wide, the CTTA project has already identified
 
specific priorities in the Jordail Valley. This project will further
 
improve the resources available to the MOA extension agents.
 

Unfortunately, 
the MOA agents have also, been mandated with non
extension duties which have reduced their effectiveness by limiting their
 
capacity to 
 provide services to the farmer. Farmers expressed a high
 
degree of resentment of a recent 
cropping pattern activity which takes as
 
much as 95% of the extension agents time during some months. When the MOA
 
began the cropping palLtern program, it had incentives for farmers who
 
strictly followed the guidelines: a farmer would receive payment for
 
planting as instructed. After the first year was successful 
in reducing
 
the surplus production of tomatoes and cucumbers, the policy changed and
 
incentives were eliminated. Some farmers continued to believe that they
 
were required to follow these guidelines as mandates as opposed to maximum
 
planted acreage.
 

In addition to the regular extension agent activities, the JVASP has
 
funded a special collaborative outreach program with the FOA, Jordan
 
University. This is noteworthy in its innovative approach 
to creating
 
linkages between the MOA, the University and the Valley farmers. The
 
internships are sponsored by a USAID grant which provides small stipends
 
for students, who use these resources to help solve 
farming problems for
 
participating farmers. The intent 
of the program is to promote university
 
involvement in private sector agriculture by providing medium level
 
technical advice to farmers andi promoting a more acute awareness among
 
academic researchers of day-to-day farmer problems and concerns. 
 The
 
students 
participating in this program have acquired self-confidence in
 
their abilities to work directly in agriculture and many have expressed
 
strong interest in operating their own farms after graduation.
 

Prior to participation in the outreach program, most students 
were
 
planning to work for private agro-chemical companies or for the
 
governmental extension service. This positive change 
 in student's
 
attitudes toward farming is one of the main objectives of the outreach
 
program.
 

Working with 
six cooperating farmers, the students are participating
 
in farming decisions, daily farm work, planning and management, and
 
learning first hand about problems ranging from pest and weed control to
 
on-farm water management. Student experiences are brought to the
 



117
 

attention of university research staff through weekly debriefing sessionsand monthly reports. This successful effort is providing a very useful
vehicle for facili tat ing com n ication flows 
between farmers 
and university
 
r es,;earc h p rogramins.
 

In add t ioi So the i mpac t 
 of these pioneering e fforts, te sys temwh i hi as );o . e s ti i shed b, t:he JVASP hias gr ecai t V improved upon the 
prev io n ai O(i al ext eI i O ;y ten. Th ere has Ueen rb) Iiajo progress towardIncri ua., a oInil icata ion be tween restearch a ndl ex*.ten sion. However, there is s ti I lioom fr e(foriiixlding the areas of coordin ation of extension activities
Wi th tiht parastata I organizat ion and in st rengthening farmer participation 
ii thi s t L . 

h) PId ra; t i ,lt (J C ,JVFA)
 

The Joldan Cooperatives Organizat ions (JCO) 
 and the Jordan Valley
Farmers Association (JVFA) are 
the only two parastatal organizations active 
in api:i . aI extension in the Jordan Va] IIC . Boti of t hese

nituti 

'oi i za I i hi ve had budgeitary 
 p17oh lebIims due to rt he I a rgg ntlmb a: of


Ourt nd i 11 Ino a ns , Recentltlv 
 they have col 1aboratcd with thic ACC to sihareI o, n i i nforma t ion to reduce tie i r I oan r isks . Al though there
 
.p , i toi h, plans for cnstitutional 
changes; in these organi:zations, at the
time of this report, no decisions have been announced.
 

The Jordan Valley Farmers Assoc iation is a Jordan Valley based
organization established in 1974. It wa originally mandated to provide
loans, services (pest control, 
harvesting, transportation, grading), 
and to
purchas, and market agricultural produce and agricultural extension

services. Ov,-r time, the marketing respons;ibilit ics were t ransferred to 
AMPCO and ever rual l AMO. 

Curr n -ly, JVFA has II4(ii0 

Counc i 1s. JVFA
Area 

ove r (JO0e m s organized 1n to 33 Deve lopment
has 1 4 field agents; working lfu]. I tim in the JordanV a 1 1 e y . E % t e n s i o n a t iv i ie s ec t :. r n ot s e p a ra te d f rom c r e d itinvestigation/ suprvision activi tics. The agents are located in the eight


branch off ic ce read thea acr oss val le'. Many of these offices are close to or 
shared wi thiMOA extension agents. JVFA has 8 vehicles for all 
of its
 
vA 11ay opec aLt ..i 

In adcir ion to efield et:ennion activities, JVFA has 20 tractor/tank 
sprayers which are rented out to farmers with a driver for 1.5 to 2 JD pertank sprayed. The chmiic a I; and addi t iona labor are supplied by thefarmers. .IVFA gi cs credi t for inputs supply (no cash credit since 1983).
Extension act-i v ies are perfunctorily coordinated with the MOA activities
by havini each '-OA/1JVASP .tcisncon agent serve as secretary to 2-3 JVFADevelopmlent Area Gounci is. Unfortunately, JVFA is opetating with extreme
cashiflow proble is which 
severely curtail, many 
of its extension activities.
 



118
 

(2) Jordan Cooperatives Organization (JCO)
 

The Jordan Cooperatives Organization serves farmers through
Cooperatives located throughout the country by providing services and 
extending credit. .TO quppl ies i put-s includin Aimal feed and certified 
wheat and barley need, It also has a I imi ted marketing function whore it 
bvpase';>;Q the norla;rl coinmi ssion agent and In less inchlrges fees. 
Spc proj ects seed l t ip a t: range 
:il'acxltcxrui food processing and viewinig cintt.r;. 

Ali funded inc lud mu iF i ion, development 

ill tie Jorda n Valley, t. here are 'ipproximately 4526 JC mombers in 47 
coop rat:l ives, di vided among three sect ions: North Shouneh, D i er Al La, 
Sout h Shouneh. Of these coopet at ives , 39 are agricult ul I with :1 
m inbership of over 4200. OLher t ype s of cooperative inc I lu(le 11us1 n g, 
mairketing ald general ami ly commerce. Membership is requ ird tor 

parCticipation, in all activi vies. In cooperative extension, tle re are 10
ful i time agcicu.tulral engineers (BSc's) for th entire v ,':ll One ofev. 
tlhese agents _s working f i 1I. time on wheat extension with the cert i fLied 
seud multiplication project. 

A; with the .JVFA, the extension takes place as a part of the 
credit/input .supply system. When a farmer wants a seasonal loan for 
inputs, he is told how to use the inputs and the extension agent wi I I make 
re gular farm visits to the farmers in his territ:ory. Each agent in the 
middle region has responsibility for approximately 200-300 farmers. 

The materials used for extension include: video cassettes, brochures 
from individual companies, on-farm visits, as wel. as training seminars. 
JC0 is the only organization doing extension in the ,ail ley whi-ch has begun 
to syst emati cally address t he problems 0 Faill g e il e n t ,of illAn nlarket!ing and 
cost/benefUi ainalysis of inputs use, In the past year, it has held three 
seminars iln the middle region for app rox im a lv 100( f Armer each. JCO 
-xv e - ion is It limited to members; on Al in olf rit 1) a i s agents have 
stated that they regularly share informat ion and advi se non-OCO farmers. 

c) Private Enterprise/Dealers 

Private enterprise extension agents have several advantages over other 
extension agents; they have more fley'ibi litv because they work for small 
organizatiorns and are not bound by hureaucra tc cons tLT ints ; they have 
clear objectives and lines of authoritv; and tiley are able to devote full 
time to extension/sales activit:ies. Private agents have servicesspecial 
they can offe-.Pr to selected farmers: credit (lnnt lecessari ly l imited to 
seasonal or in-kind inputs supply) and incentives such as fRee inputs for 
farmers' demonstration fields, and field days on a regular 

http:offe-.Pr
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basis. Despite these advantages, local farmers are well aware that they
are trying to sell them products and are careful in which advice they
follow. The comparative advantages 
of the various agricultural extension

services are summarized in the following table.
 

4. CHANGES ANTICIPATED IN RESEARCH EXTENSION SYSTEMS
 

Currently, much of the 
coordination and collaboration is discretionary
rather than linked by formal planning and implementation control
mechanisms. 
 The problems of coordination among the private sector, the
University and the MOA/NCARTT are 
still not resolved. However, changes 
are
being made on a daily basis with both small 
scale seminar exchange of
information a-s well as regular communication channels being created. 
 The
National Center for Agricultural Research and Technology Transfer 'NCARTT)
and the newly established Higher Council for 
Science and Technology (HCST)
are just two examples of specific efforts to 
address these problems.
 

a) HADP/NCARTT
 

Major 
steps have been taken to establish and institutionalize, with
USAID support, a national center 
for Agricultural Research and Technology
Transfer (NCARTT) which will have responsibility for overall public
agricultural 
research and technology transfer 
(ARTT), including the Jordan
Valley. The is
center designed 
to be an autonomous organization under 
a
director general is
who responsible 
to a Board of Directors for the
management of NCARTT activities and programs as set 
forth under the goals
and objectives of NCARTT. 
 The Board is chaired by the Minister of
Agriculture and membership
has from public, parastatal agencies and the
private 
sector. The board's responsibility 
includes the formulation of
policy for agricultural research and technology transfer, strategic plans
and setting of ARTT priorities. 
 The Board will have standing and ad-hoc
committees 
formed for specific purposes. NCARTT activities will be closely
coordinated with those of the MOA district directories, of agriculture.
 

The system under which 
NCARTT will function will 
greatly facilitate
coordination and linkages within NCARTT, between NCARTT 
and its regional

agricultural service centers and NCARTT
(RASC) between and cooperating

organizations (local, 
 national and international). A farming systems
research approach be to
will employed 
 institu L-ionalize a methodological

approach focusing on bringing researchers, extension workers, 
and farmers
together for work 
on identifying and removing agricultural constraints.

The emphasis will be given 
to applied research on farmers' fields and
developing specific recommendations for technological and cultural practice

improvements.
 

Currently the approach it 
does not yet officially cover the JVASP/MOA

research and extension facilities in the Jordan Valley, it has
 

ifi
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already been determined that the Deir Alla Research Station 
and its
 
satellite research stations will become the fifth RASC in the NCARTT
 
system.
 

Another important new resource for Agricultural Research and Extension
 
is the establishment of an Agricultural Development Fund 
(ADF) co-financed
 
by the Government of Jordan and USAID. 
This fund is already functioning as
 
a flexible funding mechanism for agricultural research projects and related
 
activities such as on-farm demonstratio.ns, land aggregation, and credit
 
guarantee programs. ([44] Highlands Project p. 13)
 

b) 	Highe'r Council for Science and Technol.ogy (HCST)
 

The Higher Council for Science and Technology is designed to formulate
 
policy, develop strategies and to give direction to Science and Technology
 
institutions in The Scientific is
Jordan. Royal Society incorporated
 
under this 
structure. Since this law was only enacted in November/1987, it
 
is too early to analyze in detail the full ramifications of this policy
 
revision. According to staff involved in the development of this policy,

the council is intended to coordinate all scientific research ,done in
 
Jordan and it is hoped that it will be able to overcome
 
ministerial/institutional bureaucracies by creating a national plan for
 
research. If tbe Council is able to coordinate/control budget allocations
 
for research, should able to influence
it be research' priorities.
 
Currently these funds are controlled by the Ministry of Plan and by the
 
other relevant ministries (MOA, Ministry of Higher Education, etc).
 

5. RECOMMENDATIONS
 

a-) 	 Administrative/Organizational Improvemefits
 

(1) Autonomy of Research/Extension System
 

The Agricultural research and Extension Systems needs to be separated from
 
bureaucratic hierarchies. 
 For this system to be fully effective, it needs
 
to co-ordinate and collaborate,'across divisions between the private sector,


j. 	the Universities and the Ministry of Agriculture. The current system
 
allows for institutional affiliations which are competitive, insular and
 
counterproductive. NCARTT plans to establish as a separate entity with
 
linkages through 
the membershiw of its Board of Directors a coordinating
 
mechanism for addressing this problem.
 

(2) Farmer Integration: Research and Extension System
 

"NCARTT should effectively incorporate farmers into the
 
research/extension system. Farmers should be integrally involved in the
 
determination of 	 priorities well the
research as as evaluation of its
 
effectiveness in field. needs to be more
the ,There recognition/awareness
 
of the experiments already being independently conducted by individual
 

http:demonstratio.ns
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farmers (pH rectification, saliniry resistant varieties, etc.). This couldbe done, in part, by having rotating membership in the Board of Directors as well as representatives on the relevant committees. 

(3) NCARTi/HUilSTI Utar fircation of rc les
 

Given the rtIa ively 
 recent creation of both bodies, it will beessential tio cLarify thi roles nf the two bodies. Currently, the HCSTappears to be prima-ily concerned with national priorities. The specificmanner in which this will affect the NCARTT still needs to be clarified..Hopefully, it will assist in coordinating all of the research done in thecountry t 
 prevent redundancy and to ensure the needed balance inprioriti es. 

a) University Student Ouitreach Pirogram
 

This innova tive program is an excellent first 
 step in the improvementof coordination of M(AA and FOA activities, It provides a unique
opportuni tcy for ca ,,g-c.e ] turall students to learnand the priorities of the MOAto have di rect contLact with the farmers. It serves indirectly as ameans of feedbaclk to tI he Uv,-; tv communi ty which hopefully wil I have animpact on Univecrsitv an ]'wel 
 K n. lonit research priorities. It would bebene ficiol to expand t hin pro, ir ro inuclude o thIi r nst i Lt t ions in Jordansuch as Yarmonk and Wn . I,-id i e c-; i ty for Science and Technology. Thiswould U hIle the 
 Jodli V(t] ] farmers to draw upon the extensiveexperience 
 of the academic and agricultural support professions andstudents in all of the in t iutions in Jordan. 

b) Research Orientation/Priorities 

(1) Farm Management Orientation 

There is a need 
 for research 
which is directly oriented to 
 farm
management: thi s would include planning, questions of effectiveness ofpesticides; 
 mixing of pesticides; cost/benelit analysis of variousfertilizers/organic matter, 
use of labor, mechanization, 
economic viability
of various cropping pattetns, postharvest handling/grading and marketing. 

(2) Team Research
 

There is a 
 need for research teams which cut across traditionaldisciplinary divisions and have problem/commodity Thisorientation.
research scould include consideration of so, i variation, seasonal watersupply/consumption, 
varietal adaptation to specific Jordan Valley growingconditions , I n tegra te d Pest Management (biocontrol/economic 
thresholds.'pesticide use). 

(3) Safety/Environmental 
Concerns
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There is a need for research with focus on the long term effects of 
agricultural technology. This should include anlalys is of the effects of 
intensive fectilizer and pesticide use on soil ard water quality over time 
as well as other environmental/ecological considerations (see the 
discussion on pesticides in Section IV (G)). 

C. EDUCATION
 

The availability of education in the 
valley through the secondary cycle may 
prove to be the single most decisive 
factor in transforming people's 
attitudes, aspirations and values in the 
long t erm. As i t is in al l rural areas 
of the count-v, schooling is a big 
attraction for the nomadic population, 
and is of n a key factor ina famLilv's 
decision to s tr]. down permane-ntly in 
one vilage, (Rami Khouri , 18 ) 

Education is extremel y impol-tant tIo all valley residents and the 
improvement of educational svstem in the .;ordan Valley is remarkable. From 
1973 to 1986 , school enrollment increased by 120 percent, the number of 
classrooms was up by 40 percent in the 6 year time span from i980 to 1986, 
and the student teacher ratio decl ined from over 30 in 1980 to 21 in 1986, 
compared with the nat ional average of 23. From 1973 to 1986, the mean 
literacy rate increased from 58.7 percent to 96.3 percent. 

Although most of the Minis try of Education school structures were 
completed by 1982, the success of the educational system in the valley is 
even more evident today. The schools were almost immediately fully staffed 
and operational upon completion of construction. All of these schools have 
incorporated "extra-curricular" activities into their programs with a 
multitude of clubs and sports activities as part of the regular school day. 
As enrollment has increased, the Ministry of Education has responded to 
supplementary needs by creating three local directorates in the Jordan 
Valley. This has increased the administrative personnel and is more 
responsive to local planning needs. 

The demand for education surpasses the formal educational system. 
Adults are demanding literacy classes and vocational training. The two 
community development centers in the valley have training classes which are 
fully attended. In those areas where no vocational training is offered, 
vocational training classes are being held in private homes. 

Althcugh employment for secondary school graduates in the Jordan 
Valley was plentiful in the early eighties, most of the government posts 
have been filled and unemployment is currently increasing as it is in the 
rest of Jordan. Many more of the secondary school graduates are now 
continuing for further education. 



123
 
1. FORMAL EDUCATION
 

a) General situation 

The educational facilities in the Jordan Valley haveminimal at best gone from beingin the e.arly seventiesJordan. to a showplace
Over 61 new schools fr the rest of
have been constructed
873 classrooms available and there are now over
 
facilities are 

in Ministry of Education (MOE) facilities. These
superior to the average 
Jordanian
construction and schools in the modern
inclusion 
of laboratory facilities, libraries 
and modern
audio-visual and computer equipment.
 

Accessibility and utilization of educational services
high throughout are consistently
the Jordan Valley. Approximately
attend schools sponsored by the 
75% of the students
 

United Ministry of Education and
Nations Relief one third attend
and Works Agency 
(UNRWA) schools.
are almost all The MOE schools
newly constructed by 
JVA within the last
both the administrative seven years, and
and teaching staff are
facilities. very satisfied
However, with their
the UNRWA schools,
Palestinian which serve, the registered
Refugee population, 
are 
almost entirely
and have over 90% of older construction
double shifting. 
 The UNRWA budget is limited7 and
problems exist with providing 
 adequate maintenance.
 

From 1978 to today 
the total number of school
schools has children enrolled
increased in
from 19,345 
to over 30,000 in 1987. 
 ([24] Khouri
p.170) According to Khouri,
 

The increased enrollment is due 
to three
factors: 
 the children of new families

moving 
into the valley, and indigenous

families sending their children to
school at an earlier age 
than they had
previously done, 
or schooling them
 
instead of keeping them at home 
on the
 
farm. (Rami Khouri, 1981)
 

Relative 
to the general population, 
the
school is high. As number of females attending
can be seen in the

the following Educational Facilities in
Jordan Valley chart, female 
studentsin the Valley and 

actually outnumber male studentseight -of the
only. UNRWA schools in the north areThe female population for femalesis also staying
number of in school longer and
women continuing the
on to higher education is increasing.
 

In addition 
to the formal education systems, 
women
their demand for have increased
and"utilization of adult 
training classes.
both literacy training as 
This includes
well as vocational training in 
the two
 

/' 
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community centers in the valley. When facilities do not exist, the demand
 

has created training programs which operate out of private homes.
 

b) Planning/Effectiveness
 

Since 1985, the MOE has had total jurisdiction over all educational 

matters without interaction with the JVA and there is no further JVA 

assistance planned for MOE building construction. However, if the MOE 

wishes to construct a new school, the JVA and the Municipal Councils still 

have to be involved for land allocation. Rather than building new schools, 
most of the expansion in the region has been handled by leasing local 
buildings and making adaptations if necessary. 

Most MOE officials fee I that the initial JVA plans and implemented 
construction of schools was well done. The only problems cited were the 
lack of paved areas surrounding the schools, settlement cracks in the MOE 
community center in Maadi and the problems of coordination of school 
construction plans with UNRWA. 

c) Personnel/Staff
 

Of the 117 MOE teachers working in the valley, MOE officials estimate
 
that a majority of the male teachers live in the Valley and that most of
 
the female teachers commute from Salt, Irbid and Amman. Although many of
 
the teachers are young, inexperienced, new graduates of Jordan University, 
the V'! is of the opinion that the level of job satisfaction is high. Part
 
of this may be due to tie teacher-student ratio being far better in the
 
valley, 1:21 as opposed to 1:25 in the rest of Jordan and 1:28 in the UNRWA
 
schools. The school buildings are newer and better equipped than those in
 
the highlands. The students are highly motivated and the MOE makes and
 
effort to macch assignmentq to thp teachers' areas of origin.
 

d) Facilities
 

The Jordan Valley now has 1.70 schools under the MOE. In addition,
 
there are 20 schools built and run by UNRWA. Over the past three years,
 
the need for expansion of educational facilities is evidenced by the twelve
 
buildings being rented for educational facilities as well as the increasing
 
number of students beginning school in the region. In each valley
 
directorate, the MOE has responded to these needs and is planning to
 

increase the number of classrooms available within the next two years .
 
UNRWA also hopes to build new schools in Waaqas and Kirameh and renovate
 
some of the oldest schools.
 

The population of the Jordan Valley has been increasing, with the need
 
for increased educational facilities differing among the three
 
directorates. The Deir Alla/Maadi directorate has shown the largest
 

population growth as well as an increase in the average educational
 
attainment of both the children and the adult population.
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All 	of the Jordan 
Valley schools are separated for and
students after the 	 mal e female
fourth year. 
 In most cases,
buildings. There are few 	

the schools ar , in separate
very cases 
of MOE -doubleshifting -in the V'l-ley: !-.--the-MOE-has--recen-tlymade 
a plicy of eliminatingJordan 	 all double shifting inby renting additional classroom space 
when 	needed.
Valley, the MOE is 	 In the Jordan
currently renting approximately 12 buildings:
North Shouneh 	 6 in the
area, 4 the
in Deir Alla/Maadi 
area 	and 2 in
Shouneh area. 	 the South
The MOE expects to an
need additional 
25 classrooms 
within

the next year.
 

The number 

going 	

of women entering the educational system and the
on for university education has 	
number


increased greatly
three years. Currently over 	
in just the last
20% 	 of the graduating females
Alla/Maadi directorate receive 	 in the Deir
university scholarships. In other
directorates, 	 the two
the numbers are 
also increasing but not
aspirations 	 as dramatically. The
of girls graduating from 
secondary schools 
in the valley has(;


greatly increased.
 

2. 	 VOCATIONAL EDUCATION
 

There are two 
vocational 
schools in the
education of male students 	
valley, both for technical
in the Valley.


Center 	 The Mashare Vocational Training
for 	Boys offers three
a year program with 
training in
plumbing, electricity, mechanics 	 carpentry,
 
of 	

and blacksmithing. According to Ministry
Labor .and Social Development statistics, the 
center has approximately

150 students.
 

The Agricultural Training Center 
in Wadi El
1988 and 	 Yabis will be completed in
will provide agricultural training in 
 fruit and vegetable
planting, nursery activities as decorative plants and flowers.
well as 

center, when completed, will accommodate The
 

120 	trainees 
with 	a capacity to
expand to 
240 trainees.
 

Very little volcational training for 
women is available
Valley. 	 in the Jordan
Secondary Ihool girls who prefer commercial or nursing must go
Salt or Irbid for tlhs 
to
 

training.
 

There are two government sponsored programs 
in the Jordan Valley which
have 	short 
term 	vocational training,,for adults: the MOE 
community center
in Maadi ,-nd the 
Social Development 'Cnter 
in Kreimeh.
classes 	 At both locations,
hve 	been held in: 

plumbing, first 	

sewing, weaving, typing, English, electricity,
aid 	and 
auto mechanics. 
 These
schools/child 	 centers have nursery
care 	centers 
as well as buses to facilitate transport of
children and adult clients.
 

Other training programs

organizations 	

are being conducted by private/charitable
in the valley. 
'Th'e 	Queen Alia Social and Welfare FUND
 

_.' i ; 
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(QAF) recently graduated 40 young women from a training program at Wadi El 
Yabis Charitable Society. The students completed courses in typing, 
dressmaking and hairdressing. 

According to the MOE in South Shouneh, other vocational traininj 
classes are being held in private homes in El Kaffrein, Al Ramda an( 
Karameh. These are locally organized and the charges are nominal: 2-3J[ 
per course. 

Most of the voluntary organizations have not had actLve programs 
the Jordan Valley because of the JVA master plan. Now the most of thE 
"master plan" activities have been completed, the orgizations arc 
beginning small scale projects. For instance, Catholic Relief Services 
(CRS) has planned a project for 1988 in the Mnadi area For local women's 
production of loofahs (sponges made from squash plants) Considering that 
there are over 378 Voluntary Organizations in Jordan witF 38,350 member 
and an estimated 88 ,457 beneficiaries, these voluntLary programs coul( 
greatly assist in the vocational education sphere... (31 ] Five Year Plar 
1986-1990) 

3. ADULT LITERACY 

The trQE has literacy programs on demand. Whenever there are a minimuE 
of ten to fifteen students who request training, the MOE will establish 
class with times and locations arranged to suit the students. The larg( 
majority of classes are being held at schools after normal sessions, 
Curr ncly there are over 77 adult Arabic literacy classes held in th 
valley with over 1300 students (1070 female and 230 male). The student! 
can continue for the equivalent of 6 years training in Arabic an( 
Mathematics These classes are entirely free and students are supplie( 
with all books and writing materials needed. 

The largest increase in demand for literacy classes has been in th 
middle region. The increased demand for evening classes;, more than 50% ii 
just the last two years, reflects the rapid increase in population in thi., 
directorate. There are now 28 evening classes with an enrollment of ovei 
350 students in just the Deir Alla/Maadi area. As a point of interest, th 
great majority, 82% of students are adult women. 

As stated above, the classes are intended for basic Arabic literacq 
and basic mathematical skills. However, there is potential for improvement 
of this curriculum by incorporating more functional skills such as 
household gardening, basic health education and even household maintenance 
skills. This would serve as motivation especially for t Ke women tc 
continue their training when the literacy programs are finished. Sucl 
functional li teracy programs have been shown to be effective in income 
generating activities. 



127
 
4. RECOMMENDATIONS
 

(1) Vocational 
 training 
 for secondary school
vocational educ t ion for students increasedwomen 
at the secondary
is rec m:tended. Curren vly 
school level in the valleyg irls must go to Irbid
r17urF; iInI t ra ini I or Salt for commercial or" It might 
also be desirable 
agricultural 
training
bovs il'orporate d foril i the secondary school system.
 

iP) Adult Educa,,t ion
 

Sivion.c.nt.ers with a 
 F 0f... 
 '!
should be built ,,-0 training curriculum
i t he Valley. Currently the-e are only twoval!,v ior centersadult vocCtional in thetraining: Kreimeh and Maadi.are wel I u These centersi Id aid 
s;o many iiiore adults are demanding trainingcoursus are be-ng h .]d 
that suchinTprivate homes.
 

3,) Early Edu cation
 

Nursery school/kindergarten 
programs
educatrion over and above basic 
are improved to provide forchildcare services,the teachers could With minimal funding,
be trained and 
limited supplies could be 
made available
for improving these 
programs.
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Table IV.1
 
EDUCATIONAL FACILITIES IN THE JORDAN VALLEY
 

Total North Middle South
 

Ministry of Education
 

74 39
 

Elementary 31 28 18
 

Preparatory 25 21 13
 

Secondary 18 8 8
 

Buildings rented: 12 6 4 2 

(Nationally 30.5%) 

Students 23, 119 11, 722 7, 001 4, 396 
Male 5,244 4,141 1,913 

Female 6,478 3,997 2,483 

Teachers 1,117 559 362 256
 

Male 562 248 163 151
 

Female 616 310 199 107
 

Schools 170 57 


Teacher-student ratio: 1:21 1:21 1:19 1:17
 
(Nationally 1:25)
 

Administrative Staff 169 65 55 49
 

Number of Classrooms 873 414 286 173
 

UNRWA SCHOOLS Total North Middle and South
 

Schools 20 18 2
 

Students 7,694 6,349 1,345
 

Male 3,790 3,014 776
 
Female 3,904 3,335 569
 

Teachers 276 236 40
 

Male 145 123 22
 

Female 131 113 18
 

Teacher-student Ratio: 1:28 1:27 1:37
 

Administrative staff: not available
 
Number of classrooms: not available
 

Source: Ministry of Education and UNRWA Statistics
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D. HEALTH SERVICES
 

1. Introduction
 

It was only in the mid-1950's thaE
 
doctors and clinics made their first
 
appearance in the valley. (Rami Khouri,
 
1981).
 

Prior to that time, all valley residents either used traditional birthattendants, herbal recipes 
or 
faci li ties in the highlands in the case ofemergency care. Health services in ,Jordan ha,, greatly improved over the
past thirty years. JordanIn the Valley, health services have increased ata rate much gr eater than most rural areas; in Jordan. Now valley residentshave a choicc o f publ ic and priv.ate faci it ie.; with specialists availablelocal ly. De:pit<o this expansion of health facilities, there is still roomfor improvemv"L in the qual it,' of primary health care services in the
 
Jo rdan Val lev.
 

Almost all theof planned heal th services structures were completed by1980, with allI of these clinics now fully functional. There also are now
three h'ispilA , with 
 the South Shouneh Hospital fully operational as ofJuly, '987 Hlowevtr, al though the valley population has increased from80,O G :n ]978 Lto over 125,000 in 1987, according to the Dajani statisticsand the current nll data, the total number of clinics has not increasedsince 1980. such, theAn ftom rDpulation statistics, it would appear thathealth faci if L s are less adequate than in 1980. However, the types and
levels of the health 
 clinics has improved and there is an increased numberof Ilospitais, Matr nal -Child Heal th Care Centers and outpatient clinics. 

Despite the sharp increase in population, the MOHi health facilitiesappear to be utnd ruti l ifo d asand such limited improvements are expectedthe foreseeabl, future. As a first 
in 

step towards comprehensivr u.2,lthplann ng, in the val.ev, the quality of health care needs to be assessedregularly, with spec ial emphasis on residents' perceptions of thesefac ii i es, and on the primary health care needs of the rural populations. 

PUBLIC HEALTH DELIVERY SYSTEMS 

a) FACI LITIES 

Health facilities in the 
Jordan Valley include 3 hospitals, one
Comprehensive Health 
Clinic (type A), 13 Outpatient clinics (type B) and 13Rural Health Clinics (type C). In addition, there are 7 Maternal/child
Health Care Clinics (MCHC) which 
are attached to other clinics. Family
planning services 
are done in the MCHC clinics or directly in hospitals.
The health clinics are distributed throughout the three regions in the

valley with 
a total staff of 75 MOH Doctors,
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16 certified midwifes, 19 technicians, 10 Registered nurses, 52 assistant
 
nurses, 93 nurse workers/practical nurses and 31 pharmacies. Many of these
 
facilities are built within the last ten years and are furnished with
 
modern equipment for the laboratories and x-ray departments,.but may lack _ 

skilled manpower. 

b) PERSONNEL
 

As can be inferred from the above personnel statistics, Jordan is
 
blessed with an ample supply of physicians, and other medical experts.
 
However, there is a shortage of qualified nursing staff and technicians
 
both nationally and in the Jordan Valley.
 

(1) Doctors
 

Despite the large numbers of doctors in the Valley (75), many are not
 
motivated to work in the Jordan Valley and less than 17% of the 
MD's
 
assigned to the MOH facilities actually reside in the valley. The present
 
system used is for doctor be on call in each
one to district at all times.
 
However, since most doctors live in Salt, Amman or Irbid, the 
response time
 
is substantial. Currently this does not seem to be causing any problems
 
mainly because of the low utilization rates.
 

The doctors interviewed complained about the heat in the summer, the
 
isolation from colleagues in the larger cities, and the inadequate pay
 
scale considering their professional status. Yet, the doctors are also
 
aware of the rising national unemployment figures in the medical
 
professions, including MD's and recognize the employment realities.
 

Another concern voiced by doctors involved the inadequacy of trained
 
staff and inadequate laboratory facilities, and insufficient patients,
 
resulti.ng in a feeling of "being underemployed." The fact that there are
 
rarely lines or extended waiting periods for treatment confirms this
 
impression. As a point of interest, despite the low utilization rate,
 
villagers have complained that there is a lack of personal attention from
 
the doctors. As one valley resident expressed during an interview: "they
 
don't even touch our children, they just look and write out prescriptions."
 

(2) Support staff
 

The support staff consists of four levels of health workers; qualified
 
midwifes, technicians, registered nurses, assistant nurses and nurse
 
workers/practical nurses. Assistant nurses have 18 months of formal
 
nursing training but the nurseworkers (practical nurses) usually only have
 
up to three months training in a hospital and limited practical experience.
 
The nurse workers are paid and treated as unskilled staff and in MOH
 
statistics are counted with the domestic staff and drivers making it very
 
difficult to get accurate numbers for the valley of this category of
 
medical staff.
 

"
i) 17 
IIi 

'2 .'< f 

http:resulti.ng
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As can ne seen 
from thie heal th statistics chart:, there appears to be an adequate IAl heuL of t aff for the population :serve,e . However, during
team asses-il tnt ,,-view , the 
minlr' complnints were about the lack of
a(equatv,, qo 1li I st 
 nou nurseff o) mny woikis and too few registered

nurs 	 , . F' l e vill ,r,s 	also comiplained 
that there are insufficient

quA. iid e ae, s f f to yervpthei 
 needs. Increased responsibility and
authori Ly for 	 tra .ci nurs.; in. ff should improve the overat! s ,sten. 

c UT ILIZATION 

Interviews 
with both MOH staff and alley residents tend to confirm
I h istry of Plan findings that low utilization of medical 
facilities and
 
s aff way be largely due to:
 

1. 	 lack of confidence in available
 
services
 

2. 	 low enthusiasm among physicians
 

3. 	 failure of 
mass media and government
 
to educate people 
on the benefits of
 
primary health care
 

4. 	 lack of outreach/health education 
a c t iVi t i e s 

5. 	 limited recognitiov of 
early symptoms,
 
postponemert of timely 
treatment and
 
lack of preventative health 
care
 
approach to 
medici ne in general.
 
([311 Five Year Plan 1986-90 p.221)
 

With respect t:o i tem 4 above, according to t:he doctors, there is a
greater need for community health educat ion. The people in these rural 
arpas have had little regular treatment in the past and need training to
e'-couragc 
t.hem to use medical facilities on ,a regular basis. 
 Many of
m..'men
:;Li ii prefer- to employ 	

the 
local 'dayas" to .Oi midwi fes for chi ldbirth
 

pre Cenlres 
and 	trust traditional remedies. The MCHC centers do have
e:-:cei lent ou:reac h andalans materials, but the implementatiorn of programs
is of!ten restricted by the 	lack of regular allocation of logistical
 
s u p p o r t. 

With respect to item 5 above, the 	attLitude toward 
medicine in the
Valley is for patients to wait until they are in 
pain and quite ill and

then to see specialists to have medicine which will cure them 
quickly.
There is little 
awareness of the importance 
of primary health care/pre
ventative medicine, requiring frequent visits 
to medical facilities for
 
all members of the family.
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d) FAMILY PLANNING 

Although none of the Jordanian family planning centers are located in 
the Jordan Valley, fai ly planning services are available through the MCIIC 
Ce.nCe S and LhroUgh the hospitals. As can be seen froom the chart, Family 
Planni n Patients and Birth Control Distribution for enttire Va)lev except 
Soit h Sbiouneh presented at the end of this chapter, only 281 women 
roq st.ed family planning information/assistance at MCHC clinics ini 19)86. 
:. ihough the statistics are not complete, this appears to be only a very 
s l l percentage of the thousands of women attending the MCHIC cl inics on a
 
y;a 1ly 
basis, and an even smaller percentage of the total female popuilation 
in the valley. Family planning information is given on reiuiest only and 
.he only contracepti ves openlv distributed are birth contol pills. Tubal 
tigations, I UD inserti ons, vasectomies and abortions are iot regulariy 

perlfor-lled in the Jordan Valley hospitals, Government sp ons ored pill.
distir ibution rate is low, however, this mav not be indicative of actual use 
in that some womi'ett ptl(1, to go directl y to private pharmacies fior the 
led c at i o11. 

The Ceneral Association of Jordanian Women (GFJW) is currently 
pr oposing a national program for mobile teams to travel around the country
 
to provide health ard family planning information to rural populations. 
The approach is to emphasize child spacing, prenatal care and breast 
feeding (Jordan Times, D)ec. ], 1987) 

3. PRIVATE DELI VERY SYSTEMS 

a) Faci.liti e s and Personnel 

As can be seen in the chart, MOH Health Facilities and Personnel in
 
the Jordan Valley, located at the end of this section, there are
 
approximately 35 doctors 
in private practice and 11 private pharmacies in 
the Jordan Valley. In the Maadi/Dier Alla area alone, there 'ire seven 
private cli nics. According to the MOH hospi tal staff, they get about half 
of the clientele. Of the above :35 doctors, only one of thteim actuall y lives
 
in Lhe Valley. The number of private doctors' clinics in the va]ley has 
decreased as the MOHi facilities have become fully operative, however, in 
certain areas, they continue to serve a large segment of the population.
 
In the valley, the private doctors are handling an average of 5-10 clients
 
per day.
 

b) Utilization
 

All of the professional level staff interviewed stated that they go to
 
the local MOH facility for minor ailments and prescriptions. However when
 
any family member is seriously ill, patients only trust private doctors
 
and/or hospitals in Amman and Salt. Of particular concern for serious
 
ailments was the inadequacy of diagnostic facilities in the central region.
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Local non-goverument pharmacie.s sel 1 a Iarge percentage of Cie
medicine us,;ed in the Jordan Valley, much of which'is distributed without 
prescript.ons. According to both villagers and to MOt{ authorities, this
 
poses ce t'iun prohl ems: (1) overuse of antihiotic, leading to resistance
 
and (2) 
 lisus,.e of pr,,cIipt io .lmedicines including sedatives/pain killers. 

4 . RECOMMIHEND)AT I.ONqS 

(1) Pe i odic assessments should conducted thebe on underutilization
 
of the health care facilities in the Jordan Valley.
 

(2) Given the demand in the Jordan Valley for more care by qualified
women, an increased support in the form of training opportunities,
transportation and other incentives for women as staff members is
 
r e c o IIIme n d e d.
 

(3) To insure improved/proper record-keeping, the Ministry of Health

needs to have improved management 
 tools, data collection and administrative 
staff. Computerization recommendedis in this process. 

(4) Further emphasis should be given to primary health care in the
Valley. This should include community health education and preventive 
health services. 

(5) Implement increased outreach programs by midwifes at the Maternal-
Child tealth Care Clinics. Such programs should include active information 
distribut ion on oral rehydration therapy/gastrointestinal tract: problems,
vaccinations, acute problems, eyerespiratory tract infections as well as
birth spacing. The programs should also assure consistent budgetary an1
 
]ogi.;t:ical support for the midwifes.
 

(6) In conjunction with the above recommendation, further
 
Investigation of the family planning 
 education needs in the Valley is
recommended. Such an investigation should include analysis of the effects
of actual and potential polygamy as well as increased education on the 
attitudec and behaviors relevant to family planning. 

'7) The Ministry of Health needs to have a more integrated planning
mechanism for the Jordar Valley. Currently the valley is split into two 
sections: Belqa and N. Shouneh. 

(1) Increased collaboration between the Public and Private Health care
facilities in the Valley 'should be Suchencouraged. collaboration should 
include training programs as well as community health program development. 

(9) The MOH should investigate the possibi ity of inservice
training/seminars for Valley doctors, which would provide an opportunity
for collaboration and alleviate some of the isolation problems raised 
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by the doctors. These seminars 
could also provide specific training on
 
updated medical techniques. In addition, the possibility of increased
 
housing and salary incentives should be considered frr doctors and other
 
medical staff.
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MOH HEALTH FACILITIES AND PERSONNEL 
IN THE JORDAN VALLEY
 

Total N. Shouneh Dier Alla S. Shouneh 

Hospitals 
number of beds 

3 
89 

2 
63 

0 
0 

1 
26 

Comprehensive Health Clinics (A) 1 1 

Outpatient Clinics (B) 13 4 4 6 

LTuraL Health Clinics (C) 13 3 4 6 

Maternal -Child 
Health Care Units 7 3 2 2 

MOH 
no. 

Doctors 
live in the valley 

75 
13 

38 
9 

11 
1 

26 
3 

Qualified Midwifes 16 7 2 7 

Registered Nurses 10 6 1 3 

Technicians 20 11 4 5 

Asst. Nurses (18 mo. training) 52 37 4 11 

Practical nurses/nurse workers 93 50 13 30 

Pharmacies 31 9 9 13 

Source: 
 Statistics Department, Planning, Training and Research Division,
 
Minstry of Health
 

PRIVATE HFALTI FACILITIES AND PERSONNEl, IN THE JORDAN VALLEY
 
Total N. Shouneh 
 Dier Alla S. Shouneh


S. Sho'ineh 

Private doctors 
 35 12 
 13 12

caarges/fees ..................... 3 JD 
to 8 JD's per visit ................
 

private pharmacies ii 3 5 3 

"dayas"/licensed 
 20 8 
 6 6
 
midwifes
 
Charges/fees 
 JD 20 for boys and JD 
10 for girls ........
 

Source: Assessment Team Field 
Interviews
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HEALTH SERVICES UTILIZATION
 
Total N. Shouneh Dier Alla S. Shouneh
 

Jan/87 Number of patients 841
 
in Type A clinic (Maadi)
 

Jan/87 Number of patients 606 961 673 
seen in one (B) clinic/district (Waqqas) (Deir Alla) (Rauda)
 

Jan/87 Number of patients seen 94 69 5 
one (C) cllnic per district (Balawneh) (Dirar) (Al-Sukneh) 
Sukneh ) 

Jan/37 Number of mothers 435 206 214 15 
seen before and after births 
(I MCH clinic per district) 

Numbe r of children seen at 909 375 493 41
 
(1 MCIt cli nic per district)
 

1986 North Shou-eh District Utilization of MOH Health Facilities 

Total Subsidized Unsubsidized Government
 
(poor) Employees Dependants
 

Patients 127,861 5,853 37,895 13,393 70,720
 

Source: Statistics Department, Ministry of Health
 

Family Planning Patients and Birth Control Distribution for Entire
 
Valley Except S. Shouneh
 

Total N. Shouneh Dier Alla
 

1986 number of patients seen 281 227 54
 

Number of cycles of birth 336 244 92
 
control bills distributed
 

October, 1987 MCHC Stats.
 
number of patients seen 24 19 5
 

Number of cycles of birth 29 16 13
 
control pillss distributed
 

Source: Department of Maternal-Child Health Care (MCHC), MOH
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E. Agricultural Credit and 
Input Supply.
 

The farmers of the Jordan Valley have
 
shown they are willing to spend money

and take risks - Rami Khouri 1981. 

Rapid growth and transformation of t he agricultural sector in theJordan Valley was fueled by the development of a highly effective and
extensive network of ero input and credit supply throughout the region.
The supply of inputs and credit is channeled through both public and 
private sector d1 1 ivery systems. 

I Parastat al O . nizat ions 

Supervised a ricul tural credit is delivered through three parastatal
institutions: (I) the Agricultural Credit Corporation (ACC); (2) the
Jordan Cooperat ives Organization (JCO) (3) and the Jordan Valley Farmers 
As s o c i a t- i o it (J V FA ) . 

As of Ma'," 31, 1987, a total of .ID 38,060,326 in loans outstanding for
 
;ttutions was
the t-hree i t reported in a confidential intra-governmental

InIC!moran(1unI. The breakout of this portfolio, according to the memorandum is 
dis t r i buted below I 

Table IV. 2 
Profile of Institutional Agricultural Credit 

(JDT) 0's 1987)
Organization Term Seasonal Total 
 & No. Loans &
 

ACC 24.37 2.74 27.12 71.33 7,460 46.8
 
JCO 4.71 5.24 
 9.95 26.13 7,416 46.5
 

*IVFA 
 0 09 0.99 2.63 1,065 6.7 
Total 2Q.08 8 7 32. 0 13,94
 

The distribution of 
this credit portfolio 
is given in the next table.
 

1Confidential intra-governmental memorandum read and quoted to 
the
 
Assessment Team by informants, dated May 31, 1987.
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Table IV. 3 
Distribution of the Institutional 

Loan Portfolio 
(thousanids) 

Class Number Mean Value 
Si ne 

30 12.62 79.2 1 .02 12.81 34 
3 5 1.33 0.2 3.24 4.31 ii 
5 10 1.08 10.8 5.22 5.65 5 

10 20 0.53 3.30 10.72 5.63 15 
20 50 

50 
( 35 
004 

2.20 19.83 
3.1)(41.76 

6.88 
2. 8 

18 
7 

ACC has the largest port-fol i,, -,F agricult ir l! loans in terms of total
value (71%). TLii s is followed by 0(:) ai t. w nty-six (26,) percent. The 
JVFA manages the smallest po't folo1 a an 2./6 percent of the total financ ial 
value. The largest seasonal I lo an c on trr i bu: among the insti tutionaluro r 
lenders is the .CO with 58 pertoenl, tol lowed by th. ACC at 31 percent The 
smallest of the instItutional contributors is; the IVFA with 11 percent. 

For intermediate and I ong-- term I oans, ACC suop pl i -es84 o rc t of the 
credit financ ing with the remaining share (161 ) coming I rein the JCO. 

Eighty percent of al1l loans a re for 3 ,000 JD, or less. it is 
noteworthy that forty-five (45 1) percent of the funds are for eighty 
percent of the loans (average value 1,227 JD) , while the remaining fifty
five percent (55%) of the funds are for twenty (20%) percent of the loans 
(average value 10,495 JD). 

These distributions show that the ma jor share of parastatal 
agricultural credit financing is channeled into larger investment 
activities (perhaps for larger producers), while a far smaller share feeds 
into production capital and on-farm investment:s for The small farmer. An 
explanation of the apparent large- farmer bias of the public sector credit 
system is the extensi v: collateral guarantees required to secure loans 
through this outlet. 

Supervised credit is secured through two 'orms of collateral 
guarantee: (1) land mortgage and (2) signatory. Crop mortgaging, although 
effective in many counti. i es is n ot used by the parastatal institutions. 
The mortgaging method is, however, extensively used to secure all 
categories of loans in private sector lending operations. 

Credit access through parastatal channels is partially subsidized at 7 
percent plus a penalty of I percent for late repayments on short-term 
seasonal loans (9 months) and 8 percent for capital investment (term) 



139
 
loans (up to 10 year repayment). The mean commercial9. 38 bank lending rate ispercent, wh i1 e the estimated marginal efficiency of capital in np ''l.twrc is 10.6 p tLc nt

' g"r;wt h and evolution of agricultural
01 pr t c, 

credit systems (both publici n. vTe Irda n Val leV have provi ded the maj or impetus fortiasforma- ini f rom sobsistence tA dynan i c7 mairk tt: 1,-oni'yh supl I yin 0or ien ted agricu]1tureg' the needed capi taI fIo{ws Vor i v estment financing ofp 1 i 1It u r aitI , vlt, ld i I p r ' ,,e d i i trigaion infrastructure.T ,. r- wi th imp roved input and tv c1) no]1,7i, cal tr ansfers, expanded credithacilities beeni tie c'(uttin,, edige ofhave 
tine agricultural transformation 

p r o17 -Y1 

in spi te of the highlv favorable subsidy structure: a t ] offerec byp a r s a, insLituti ,ns , however, darkhe rol'or-, tr 1 ghr c I ouds ar e gathering on theeconomic hori:zon. All three banks r uportincrea,,,ing in1cidence high andof loan default and mandatoi-v debt re;cheduling.P.%v, o s amo t ing to .11) 19, 665, 700 a overdue0eL o farm{,-: o n A 38, (n(1o, 32o advancednat io)nwidv by public sector agric'it] mirl leniding, institutions.C, irnt es imates are that only 38 percent of :hisc" l, amount will actually betable withmin ghe next 12 months.3 )eht repaymenit and credit defaultp r o fi I,.s f ro. the individual organizat ions seem to comif i rm thee s general 

Table IV.4 
Loan Repayments Overdue Among

Agricultural Lernding Insti tutions 

lnsti ut ion Seasonal Term % OverdueACC 2.56 5.82 31J{O 
 4. 7] 1. 1 59JVI:A 0. 99 
l00 

Cte di t- i nsti out ion of fici als, farmers, commiss ioisuppl iers agents, and inputinterviewed by the Assessment Team made ftre.iuent referencesgrow i g dnbd e t se rv Lce toburdens and cash iquiditv problems amongpro duce:;. manyThis s ti uation appea rs to have k.volv.in\(5 c i .irom credit financedomcit, ini convers;ions to pliast icul tu.,
I]a t I'e s)'anG 1 

,nd drip irrig ation during theear 1 9 80's. u.in, tiis priod, e'xports were briskhii withh and stable prices. As exports anl prices began to fall1985, in 1984 andd0h, servce obligations consum d a growingT share of agricultural netrevenues to the ooint where many farmers were no longer 

2
 See Section on Agricultural Resource 
Use Efficiency
 

3 Confidential intra-governmental memorandum dated May 31, 
1987.
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able to meet their scheduled obligations. The Team heard reports of man, 

farmers having to sel their greenhouses at a 60 percent los!- to meel 

rising debt and subsistence obligations. There is curren tly a brisk trad( 

in exports of uroci green houses to Saudi Arabia. Th e farmer 1 iquiditq 

phenomenon appears t:o he the major cause of dec! ining parastatal Iendi n I 

agency performance and growing unwillinghess of hoti pubLic ou A privat( 

lending sources to advance fi'rther credits to farme s who are in arrears oi 

the ir payinme nts . 

Government r,act ion t:o this problem has ranged from debt reschedulin 

to formulating al ternative reorganization proposals for combining the thre, 

parastatals under the umbre I l a of a new Argr ic'ui tIcural Development Bank i 

anticipation of being able to pool tie r,,li t r i s k.s across a large 
reduce o.'erhead costs hv consol idating staff. Z 

resource base and to 


a ppe I ci ho weve t-hat V tiete ives 

have much as tin impact on farmer I iquidi tv without a drimat ic reversal o 

farm price trends. The total farmer debt burden nat ionwide i-s estimated t 

be some JD IIS m8i I i on, including,g H nmi 1 i iln t ub ic sector c redits an 
farmers i,' the private sector.z) 

It. woulI . a r do i)b t , t - an " f r;rate woul 

an estimated ,-0 mi l ion advanced to 


G iv en i [- oG ' I n ea K Ss ree u tance I o Iorere Ia, (ou: out-s tandin 

obligations Iot' o F p u ss i h I e advetrse po I i t i c a 1 s o r i a I a iid economi 

co ns eque nc es, fz i in Col 1IId r se c to.-s et o r oa1 p t o iolior I IIe r i v a te 
c red i t ob 1i gaCi Un s before mee ting the i r pulu I i c coim i tients . Thi 

preference is aided, no bo.Lt, by the crop tilert gaging sy.stlem used to secur 

most private sector loar..< see following s ct ions).
 

Together wi th credit, two of Phe parast atals (JVFA and JCO) suppli 

agricul tural intut s on botLh a a cas h sal es and credi t financed basis 
Government policy favors agricul tural input use through duty free import 

and a mandated whol esale prof it ceil ing of 20 percent with a maximu 
al lowable retal 1 marlup of 10 percent. In spit e of these ceilings, th 
general practice seems to be one of allowing prices to 1e set by economi 

forces. 

There appears to be a policy of actively encouraging of mnore privat 

sector competition with the public sector out:lets. Occasionally, however 

bulk procurements by the public sector agencies permit them to market a 

some 5 to 10 percent below prevail ing retail prices. Chronic public secto 

sUpply shortages and it s dwindling market sharo of total input volum 

appears to neutral i.e whatever impact more compe it.ive price s on buye 

preferences and procurements might have. Between 198) and 1986, th 

combined market share of the parastatals declined from 

4 Discussion with government credit officials.
 

5 Credit discussions, ibid.
 



141
 
54.17 percent to 
16.12 percent for fertilizer and 
from 12.38 to 8.28
 
percent for pesticides.
 

Table IV. 5
 
Input Supply Distribution
 

(Tens) 

JCO % JVFA % Private 
 % Total
 

1980
 

Fert. 
 8061 25.83 8845 
 28.34 14,300 45.82 
 31206
Pesticide 
 152 8.22 77 
 4.16 1,621 87.62 
 1850
 

1986
 

Fert. 2770 6.99 
 4332 10.92 32,554 82.09 39656
Pesticide 
 43 3 .06 73 5.19 952 67.81 1404Source: a)Jordari Valley Farmers Association and 
Jordan Coopcratives Organization records 
(h) Zahlan , A . P . The AGr icul t-ural Sector of 
Jo r (in )londol, thici Press , 1984. 
(c)(Coit - 1 ti n 1 of .Jor(dain. Monthly
St aT i ic 1 1lBi 1 1 t i I) Amman , Vo]. 23 No . 5 

Parastatal input .slppIv and credit- de livery in the Jordan Valleyaccomplished through rc, ional is
branches distributed among the 3 zones. 
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Table IV. 6 
Public Sector Input and Credit Supply Channels
 

in the Jordan Valley
 
Organization JCO ACC JVFA
 
Location
 

North 7 1 3 
Middle 7 1 3 
South 12 1 2 
Total 26 3 8 
Source: Organizational interviews 

2. Private Sector
 

With the declining public sector share of tot-l credit and input 
supply volumes, private sector outlets have become the xost dynamic outlet 
for all capital and input supplies throughout Jordan, and particularly in 
the Jordan Valley. Altogether, private outlets supply about 66 percent of 
the credit and 80 to 90 percent of the agricultural inputs. 

On the input supply side, fertilizers, pesticides, seeds, and farm
 
implements are delivered through a network of some 84 agencies.
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Table IV. 7
 
Numbers of Private 
Input Suppliers


Large companies 
importing & distributing

major agricultural inputs (seeds
pesticides, fertilizers, implements). 8 

Medium-sized firms selling major agricultural
inputs 


20
 

Companies importing and selling concentrated 
feeds and veterinary supplies. 24 

Companies manufacturing & distributing plastic

materials, pipes, 
and installing drip irrigation

sys temsns 

10 

Large companies importing & selling agricultural machinery 
10 

Companies manufacturing plastic packing

containers 


4 

.Companies selling 
tree seedlings

Source: Zahlan and Qasem. The Agricultural 

8 

Sector 
Jordan: 
 Policy and Systems Studies: Amman, AHSF,
 

1985 

Altogether, there 
are 
some 37 dealer agencies in the 
Jordan Valley and
9 factories 
making packing containers located in the Jordan Va.ley.
local stores in rural These
 areas are considered by 
many of the dealers to be the
most effective outlets 
these 

for their products. Transportation services tooutlets are normally provided free of charge as a methodand increasing of promotingsales of tnhe larger firms. Large firms also tenddiscounts to giveo f 10 to 20 percent to these small retail outlEts for their
prof it ma rgins. 

A; a mas u Lo boot sales by developing understanding and demand fortheii prodlc t heis larger suppliers, some whomof havemarket f, been in the inputover 2 0 vears, conduct experiments to test new varietiesseeds and p sticides. ofMost of the testing activity is carried out inJordan Vall ey unde t he thesupervision of company agronomistsparticipation with input andof selected fiarmers; these are usually the early innovatorsin usimg now L.c niques arnd practices. As a general rule, Valley farmersare unable to finance thmeir working capital requirements and seek paymentterms form input suppliers and marketing commission agents usingmortgages until the harvest season. It is said that 
crop 
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JD 80 million in informal credit extensions are supplied through these 
mechanisms.6
 

As it has been the general practice for horticul tural farmers in 
particular to depend on middlemen to finance their farming operations 
through extens ion of l eans in cash and ki n d , comIlIli; s i on agIts and other 
operatives arrange with company c lient:s to supp lv fa -mer.s wi t-h necessary 
inputs at the beginning of the season for repayin nt art t:he end. The normal 
practice is Eor the m i dd I enien to wr i pt-)urh(, ; (aso d ers i i t he nlmne of 
specific iairmters who tile them to the input dealer . when col lecting their 
agricul tural suppI le. It i 5; alsso reported ti t omeO middlemen receive 
coin si ions of up [ i ) ptr el:t IFrolt t he dai I r q on V!i1t seehe financing 
t: rian ac i ont s il;;' 

Whi le tMrer, are obvious imperfecti on s in tlie private .upply of inputs 
and credi t, it would appear that this channel is more eff i r ent than public 
se0cto~ r 0 14tt t s be0cause it is mo e rosponsive0 to f ariers i. nmine diat e needs for 
cash credit and t:echnology and seems to be geared toward responsiveness to 
a r m r; ptroh I em; tha ii the publ i c suc I:or a go ti p5;. 

The ;iitv.ititn<',e of the informal cr11tit network is the ready availability 
of: s i 'ic ; ,/"n a cop mortg a ing ,ic is witthout ha\ing to mneett more lengthy 
bureaucrait i a d cr odi t:wo-thie s requirements of the public sector. The 
disadvantags.; ar thcia t .s; u ch ;I s i tt, n(is to bind the client: t- o his 
ben fccror 1 1i i .:h ii ii of to out ° o ptimalcad the iFe ty the I fornler 51;e ek 


i , i7 ': te t I l I',, t e - Ii i I , t - .
 

tin tU, i tt . i e, pr ivato sector crh<ianne is can deliver prob lem
so lvi Hgg ,. h i ication together wi th t a wiLde variety oflni c - appl packages 
input optiop ; o 'cava bi Ahrough outlets. this theatbI-e public in regard, 
pfivc t: lb n- 1 t vcntguard of techiological The<ir ,he change.
di .saIdva I c a.T,.,, o f I i s v's LelII i s 1,t <iiah t c ab1) s 11us,e of o1) ject ive 
recOmlilentl iot n otn te(chnlology,' adI dosage levels l ea ves tie iwijor initiative 
of t:f e lt ]lo,, iiit f [ to pclfit not ivat oI agenits who may, at times, be 
teml)ted to ovar;e ii. 

A C0Mp]" i v g o rlmlInI : sponsorod ef fort to aIt lti; ,e ' research develIop 
paickage of r uolipni La i o1 i witih respect to i npu ts usage as recomnlmniode d in 
t:h e d i s c ,is;.; iu onf at gri ciu tIulur _ research earl1i e r in thiis se ction and in 
Sect:ion I II (B) would give fa rmerrs unbiased information on input usage. 
Th i s appl 1(1 research t o devvel op input package recolendthations used in 
conjunction wi t h the e Y:te n s ive pr ivate sector dLivery mechanisms would 
provide Jordan Valley farmers with an almost ideal input delivery system 

6 Discussions with government credit officials, private input
 
suppliers, and commission agents.
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F. THE IRRIGATION SYSTEM: 
 EFFICIENCY, MANAGEMENT, AND ISSUES
 

-1- Competitionfor 
 Water' Ag icultral1
bewe th uup- and the Urban
Sectors.
 

Until recently, most of the 
development of Jordan's water resources
aimed at was
creating and sustaining an agricultural base 
in the valley.

followed the general objectives of: 

This
 

*promoting national self
sufficiency in 
food production;
 

*earning foreign currency income
 
from agricultural exports to 
the Gulf
 
and other markets; and
 

*improving the socio-economic
 
condition of the rural 
population.
 

Diversion 
of Yarmouk 
River waters and harnessing of the Zarqa River
and side wadis made it possible to 
supply adequate quantities of water to
irrigate increasing 
areas of arable lands 
in the Valley. 
 This was carried
out successfully and, with the 
completion of the 14.5km extension of
East the
Ghor Main Canal (EGMC) in 1988, agricultural production
is expected to reach an all-time high, 
in the Valley


and the standard of living of 
its
124,000 inhabitants 
will have increased significantly, as documented in
other parts of this report.
 

Previoously, satisfying the demand 
for water supply to th6 main towns--
Amman, Irbid, Zarqa, 
etc. -- was relatively easy, given their
populations modest
and the groundwater resources 
available 
from nearby aquifers.
However, over the last 
few years, the popullation of 
these urban centers
rapidly outgrew the groundwater resources, 
and severe shortages have been
experienced on a recurring basis.
 

In 1986, pumping stations and a pipeline from Deir Alla to 
Amman with a
capacity 
of 45 MCM/year were completed, and 
water began being pumped from
the EGMC to the Amman water 
supply system. And, as in 
many other watershort regions of the world, there is not 
in Jordan 
a growing discussion of
further transfers of water 
from the agricultural sector 
to the urban
 
sector.
 

Water resources available 
to Jordan from its position of the Jordan
River basin have been developed, in stages, as the irrigable 
areas in
Valley were the
being reclaimed and equipped.

irrigable in the Valley, and JVA's 

There are not some 22,800ha

supplies amount to 
about 280MCM/year.7
 

7 1ncluding diversions from the unregulated Yarmouk (145 MCM/year),
Mukheiba wells (9), 
 regulated Zarqa (54) 
and 80% of the average flow of
 
the side wadis (72).
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The irrigable acreage wi L I be l ncreased to some 28, HOOha in 1988, when the 
14 . 5kin extens ion of theL, EC is completed, as shown in Table IV.8. JVA' s 
abi 11 ty L t sati 1 i i gaLi on wa t or dhi.:i d , i 11 be impeded when 
(diversion o the ut0nt it o commit (d to Amman is don( on ,a regpul1]ar b asis, 
starv ing in 1 9 8 8 . The Situ tio n wi 1 1opurVo qomwl-h.Li tn e 1 2 ,000ha 
C l " " I u n (Ie r s'1 r ac ij 1-r i g t i-on i r e c onverrod t o p V,e ; !-;u r 1 :- d s e r vice, 

iesultln , in a sca ving that can he cons e"vat ivel v . iW o t o be at lease 
25 MCM per year. 

Tab 1e I V . 8 
Irrigable Areas by Type of Services 

and STatus of Conversion from Surface 
to Pressurized Distribution 

Area Status Began To tal Type 
Operating Irrigable of Service 

(hectares) Surf. Press 
(ha.) (ha.) 

Jordan Valley
 
( Presently
 
Irrigable Operational 1969 22,829 12,434 10,394
 

Comple tion 
14.kun Ext. Comp. 1988 1988 28,804 12,434 16,369 
Middle Ghors
 
Conversion In progress 1990 29,865 7,171 22,689 
North Ghors
 
Cc'nve rs i on P 1a 1n (1 1,992 31 , 084 31 . 084 
A d as ya 
Conversion Pl anned 1992 31 ,084 - 1L084 

however, continued growth of Amman' s population wi I1I i ncrease its 
mun ic i p a l and industrial wa te r demand f rom the present 55 MCM/year. 8 
Projections vary according to the different estimates, but thi.; in amount can 
be expected to double before the end of the century. Further watLer imports 
from the Valley will then be require d, and i t is pl an ed L,t o con Lriuct- a 
second pipeline from the EGMC with a capacity of! also 45 MCII ,ear. 

The main water source , still unregulated, is the Yarmouk River. To 
provide regulation, constructon of the Maqarin dam, estimated by tarza in 

8 Black & Veatch, 1987, cites the metered consumption in Amman as 27 
MCM for 1987, and Sogreah-WCS Operations, 1987, estimates system losses as 
51. of production. 
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tiie I ate 1 /0' 	 s co supply an additLional. 120 MCM/yea r wi th a 	 lie ightL of 100met rs 	 is, again, under consider-ation. There is not some uncertainty aboutt 1, 	 ac , uA i inc.rease in wate r supply that 	 can be realized f ro Maarinbecause of divetrsions that may have been 	 effected over the last 1.0 years int SyW 1an p0o r Lon of the watierhised. in 	addi tioln, engineering and otheri synes need t o he re.so Ived before construct ion can .tart. Taus;, a numberI V 	 t'; il pass before benef ts from Maqarin can be real i z(d , if at. all. 

Si n Ce p r esen t pol i-cy 	 in Jordan is t 	o give priority to M&IrLrquirnents , the amount: of water available to 	 each irrigated hectare maywe [ 	 d cTegase ovei the nex. few years. 

2. 	 WATER USE EFFICIENCY
 

Very few dat a 
 are available on the systemic efficiency of water useJordan, Iow,.v e r 	 i t appears to be very low 
in 

in both the M&I and the 

) 	 M& f 1i'ie miCy
 

A 1978 study by the Amman Water and 
 Sewage Authority cites losses inthe Amman d stribution system of 	 24%, plus another 24% unaccounted for as aresult of inaccurate metering. Similar values (26% and 25%, respectively)aye 
 rtatd in tire recent (1987) interim report by SOGREAH-WCS Operat ions1"1do r the spolsors;hip of tHie World Bank, the Jordan Water Aut:hori ty'scons,ltajt s 	 have started a prog' rami of leak detection,hvdraul ic , nalysi.- fo 	 and wi ll, carry out athe Amman distribution system. JVA 	 is also in thepOci 	 ss of pruchasi n,, 11ew flow meters to 	 increase the accuracy of producedWater measure!nmet;, and to eliminate as much as possible unaccounted for
di s.r ibutions . 

b) I riga, io n I icency
 

C,,nve",n o- i 
 ii inca. The November 1984 report of a 	Water ManagementSy 	 the.i's Projet team ([122] Keller) calculated an average conveyanceefficiency of only 64% for the 1978-81 four-year period in the East ChorMain 	 Canal, Similar (or even lower) values were calculated for 1984 and1986 . VA as per ht fol.lowing ,JVA records:
 

Volume of wa teri elnte ring the E;MC 
 canal 1984 1986
in 	 mclii 

184 171Volume of 	water sold to farmers, in MCM 115 80AVA system conveyance off iciency, in % 63 47
 

()n-farm efficieic. On-farm irrigation efficiency19 	 was calculated in4 	 by Da r A I tandisahi/Nedeco from a 	 single monitoring of surfaceirrigated field crops (not including the amount pumped to 	 Wadi Arab (9MCM)and to Amr'an (8MCM). The results varied from 30 to 	 69 percent. It can beexpected .hat the on-farm efficiency with the newer, pressurized systems ismoye 	 fav-rahio e, 	 although direct measurements have 
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not been carried out. Conveyance efficiency after conversion of 
the system
 
t drip irrigation will increase to perhaps around 85%.
 

It is obvious that substantial improvements in water use efficiency
 
are not only highly desirable, but possible, both in the Valley irrigation
 

.__s msems
and.intheoAmman.distribution.network,. The iwater-lossesithat-.would--
be prevented can then be used beneficially, and will go a long way toward
 
preventing; or at least reducing water shortages, This opportunity has not
 
escaped previous investigators of the water systems, and some attention l'as
 
been given to improving the efficiency of the, systems.
 

For 'example, conversion of the surface irrigation systems to
 
pressurized systems was motivated, at least partly by the desire to
 
eliminate losses from open distributory channels and to improve on-farm
 
application efficiency.
 

However, much still needs to be accomplished, and it is highly

recommended that, during the next few years, emphasis should be placed on
f water management with the view to achieving high-use efficiency in both the,
 

'4±rrigation and M&I sectors. Such improvements will allow Jordan many years
 
of," development growth from available water resources, using the same 
distributional infrastructure already installed. 

The following lists the specific areas where significant water
 
management improvements can be made.
 

1. Measurement of water in the irrigation system. Water quantities
 
are not measured accurately in the JVA system. As a result, deliveries are
 
only estimated, and variations can be substantial from area to area.
 
Furthermore, accurate water measurement along the big reaches of the main
 
and branch canals, coupled with seasonal evaporation measurements would
 
pinpoint specific..problem areas where water losses due to leakage, spills,.

dis'-proportionate discharges, 
etc. are excessive., . Perhaps an accelerated 
maintenance/rehabilitatlion program, from such problem areas 
 could be
 
initiated, thus tackling the most serious system inefficiencies.
 

a. Surface irrigation: Some 5000 ha are currently in process of
 
conversion. These areas probably need not be dealt with 
as such. Howev
 
about 7000 ha will remain under surface irrigation after 1991, unless
 
conversion is 
 started soon. The turnouts from the main and secondary
 
canals should be modified so as to permit more accurate control of the
 
discharges delivered and' to make reliable discharge measurement, such as<
 
with Parshall flumes or similar measuring devicas. Most turnouts,
 
especially farm turnouts are in disrepair, their gates have
and been
 
removed. '.hey should be rehabilitated so as to permit accurate
 
d.istribution 
at the desired rates of flow and in accordance with the
es'ablished schedule.
e Only by doing this will the JVA be able to
 

willthe VA e abe t
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administer the irrigation syst m on the basis of its design perimeters, and
apportion equitably its limited water resources with accurate user billings
 
for water se rvic e;.
 

b. P r§ rud d i rri tai on Water abstractions from the EGMC are
full con ro,.,1 c d :a', t the pumping st~itt i t utakes. Swn of the older pumping
stat i ons t equipped with flow meters, and thoese should be installed,
togieth,, [ t hi recording dei ci . TI" f arm t urnoutl as designed, are 
provi thh pI' '.d, w " . ure r gtulating valve with flow I imi t ing device and aflo)w Hl e W. Mo.q: devices arc oow inoperat ie, as rhe pressure regulatorso i t-h,- r , o hrir oO ,) I1 have .e,e ln vandalizcd. ,IVA ha started the 
rop IColln(e-ii of Sime of the vw Iii : ed devices, with a more secureprotec, t:iyo hious ingi. 

. lIalrlv t of distriihution eici, lency in [hie Amnma, 11&I system 

The leak detection program should he implemented throughout the Amman
service area in order to locate , and, then,r epai1r t hose areas of the
distcihutjion system where most of the leakage is oucrirring. 

Control of the dom,estic water consuumpti (,8 h, I h c1r,adltod rate system
iin force, in Amman is Pt least partly previ ' t c lv the inaccuracy of
exist ing water neters and the lack of me tiers oil many service lines. A 
pro gram of ma nLtelance of wate er moters w [ I improve the accuracy of
mete ring. An attempt should be made to ins tal ] individual meters on all 
service i n s. 

Ap.-L icul tural Extensi on and Research: 

Significant water savings can he real ized through an intensive and
comprehensive agricultural research and extension program, with the
objective of tr aining farmers in matters such as water application for 
sp c ii ic c ,ops, timing of irrigation, determining waterneeds, etc. Suchprogram wol I d resul t i n i ic reased faar me rs ' awa re e s s o f the optimal
amounts of water needed fo r spec if Lc crops (especially during the winter
mon.ths), as; well as optimal timing of ator application. In this regard,
it is impoctant that extension workers bv fully famil iar, not only with on
farm needs, but also with the workings of the main canal ;',stem. 
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The Ministry of Agriculture (MOA), 
 the Faculty of Agriculture of
Jordan University, the Jordan Cooperatives Organization, and the Jordan
Valley Farmers Association, all have been active in the farmers' outreach 
programs. In particular, the highly successful MOA/Jordan ValleyAgricultural Services Project: (JVASP) financed by USAII) would appear to be
the appropriate vehicle spea1herad aboveto the issues of on-farm 
irrigation efficiency. 

Thus the following activities should be considered: 

* review evapotranspiration data for key 
crops in the Valley, at various stages
 
of growth,
 

* study water leaching requirements for 
Valley soils to prevent salt and 
alkaline buildup in crop root zones; 

* study water losses in unl ined on-farm 
irrigati(on canals: 

* study on-farm irrigation priorities 
and determine irrigation efficiencies 
based on type of irrigtion (border,
furrow, basin), length of field, points 
of entry on field or water supply, soil 
permeability, etc. 

Review of the above data would indicate the degree to which farmerswould "improve" on the present methods of irrigation. Follow-up intensive
 
training and outreach programs could then assist in making farmers more

efficient in on- farm water use, 
 thereby resulting in significant water and 
cost savings. 

4. Water Maiiagement in the EGMC 

The EGMC has a great length (110km) and a large number of control 
structures (some 45 checks) with radial gates and flashboards which must 
all be operated and adjusted manually. Meeting the demands along thewater 

EGMC is a complicated operation. Much irrigation takes place during
daytime hours, and efficient use of the canal requires storage of water inthe canal during the night. As a result, considerable wastage occurs, as 
shown by the data presented above. 

JVA's ability to manage the canal bewould enhanced considerably if
the control structure gates were motorized and remotely operated. A 
computer simulation model of the canal would provide the operator with the
data necessary 
 the
to rapidly adjust checks for any desired hydraulic

configuration. It would be desirable 
for JVA to undertake this program as
 
soon as possible. This measure would 
allow:
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a) more efficient management of the
 
water resource by minimizing conveyance
 
losses; and
 

b) improving the distribution along the
 
canal to all main turnouts and pumping
 
station intakes.
 

In the meantime, an effort should be 
made by JVA's O&M staff to better
 
operate manually 
the existing structures.
 

c. Water Pricing
 

The rates charged by the 
Jordan Water Authority for supplying water to
its domestic customers were designed to discourage excessive consumption.The principal rate schedule for Amman's 
 residential consumers 
 is as
 
follows:
 

Quantity metered 
 Rate, in fils/m3
 

First 20 cubic meters 
 120
 

Next 20 cubic meters 
 200
 

Next 60 cubic meters 
 400
 

Over 100 cubic meters 
 500
 

Although not 
all. oif the water distributed within the 
Amman supply
area is metered, there is a feeling that the graduated formula used is adeterrent to wastage. In any event, further improvements in this area arecurrently under consideration; a study for andestablishing water
wastewater tariff 
systems was submitted in July 1987 
by Black & Veatch et
 
al.
 

On the other hand, the rate charged to farmers for irrigation water is
shown to be well below its 
marginal productivity value, 
and it is felt that
the 3 fils per cubic meter charged by JVA to Jordan 
Valley farmers
 encourages excessive 
irrigation applications and waitage.
 

The quantities of water delivered by 
the JVA to farmers in the Valley
are either not measured 
and only roughly estimated by the ditchriders and
other operators, or are measured by faulty meters. 
 Therefore, although JVA
possesses some data on 
its water distribution 
on the basis of which farmers
 are billed, those data 
may not be reliable 
enough to draw conclusion on
water consumption in the Valley 
for different crops and various methods 
of
irrigation. However, 
there has been presented some empirical evidence that
farmers are over watering winter horticultural crops by some 10 
 to 20
percent (see Section III(B) 
of this report). 
 This may happen because
Yarmouk 
water is available 
in the EGMC in more abundant quantities during

the winter months, and
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because surface irrigated hands have not been level led. However, during 
the remaineder of the year ilost Farmers prohahl "y do not receive the volumes 
of wate- trhey req ui-e . Orders pIl a ced by Ilien are often f i led only
partially by JVA. This p aces a general constraint on the areas that can 
be cropped in tihe Valley' s servic: area o r Px.a m1,p 1e , out of a total of 
22, 829ha current I rrigable In the Valley (see Tab l e IV.8), the areas 
actually irrigated during the last three years were as fol lows: 

Year June and August (ha) Max. winter month (ha) 

1984 9,700 - 9,000 16,400 (Feb.) 

1985 10,500 - 7,500 18,400 (Mar.) 

1986 9,100- 7,40 16,700 (Jan.)
 

It can be expected that, as more acreage is placed under pressurized 
service, on-farm irrigation efficiencies will improve. On the other hand,
 
new areas will soon come into service, further straining the present
 
limited water supplies.
 

Undoubtedly, further improvements 
 can be made by better on-farm
 
management: practices, and farmers should be bettertaught practices where 
appropriate . 

To achieve parity between marginal revenue productivity and the user
 
charge , the unit ra te would have to 
 be increased considerably over the 
present value (s ee Section 11 (B)) however, full pricing at this rate 
while big hly de.sirable, may be social l:y and politically difficult. 

Sareaeve , use rs are ric L f ree to det: ermi ne the t imi ng and quantity of 
w to r th v would apply to Lhet 1r fields as 'may be indicated by optimum 
irrigation schedul i g techniques. The distribution of water by .JVA to its 
farmer custom 'rs is not "on-d mand" .IVA b ; the ability to restrict the 
volumes deliver ed each and control the eachto farmer to t:iming of 
delivery. 'fiherefore, in rhe water-short environment of the Jordan Valley,
farmers can b e a ilocat d only thos amounts which, in JVA's judgment, are 
deemed necessa -y to i rrig ated the ir land efficiently, or such prorated 
quantities from to amount available during periodsthe al of shortage. 

From admIni strat ive and financiaI viewpoints, however, it: would be 

desirable tco recover from the users' fecs sufficient amounts to operate and 
matntain the irrigation -ystem, exclusive of project investment repayment.

Examinat-ion of JVA's records showed that the recurring cost of operation
and maintenance of its systen, quanti ties of water produced,and quantities 
billed were as follows during the 1984-86 period:
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Vol. Entering
 
EGMC 
 Vol. Sold Cost of 
O&M
 

Year (MCM, (MCM) 
 JD 1000'S
 

Salary Maint Total
 
1984 184 
 115
 

2032
 

1986 171 
 80 1717 448 2165
 

The average cost of operation and maintenance of the irrigation system
is thus on the order of 20fils/m3. A similar value was 
quoted by the Water
 
Management Synthesis 
invest i gators in the i r November report. 

.JVA' s e nue.s form t lie s a e of wate r amount t: some .ID 300,000
annual Iv Suhbst. antial increases in these rev,enues would be achieved by
i Mip r cv i n, t he v em' '.' a TiC e, efficiI ncv through better management
prL . (itth a h n m. lo t a show t hat in 1%4 and IQt&6 the conveyance 
o fici nv was 01o ' 1 tot c, n ,rci'np t ) Thu average unit cost of O&M would
be i.duct d a-cco,- i 1 , 7i t t he rv n 1li i,' value, (, qui val int to $150-177 
per hc aire comiirn d.di wi I I st i i 1 e h igh by any standards appl icable to
i i 1(c,on hC.i s i n pri nc ip a I1Iy because of the large number ofUiil n y.'. (16 s in 10AI on th : a:aff of JVA' _ O&M.> Directorat e. Therefore,
if 
te r eirs are ase.d to co',er the expense of operating and mnaintaining
the sy"' Vvii, J VA sh ould , iin turtn, be expected to increase its efficiency,
a n d t-o ,u hsta:rt-ia I1 educe t he cos of this funct ion. A ternatively, the 
users would be expected to cover only a pori )n of the actual costs. 

It has been observed in the Valley that the farmers currently have no
voice in tlie operation and maintlenance of t he JVA distribution system.
Policy and management decisions regarding system operation and water
distribution are made by JVA's executives without consultaiton of the
be neficiaries. Experience elsewhere has shown that successful utilization
of irrigation requiressystems farmers part icipation in their management,
especially when arethey asked tzo make a significant contribution to the 
expenses for operation and maintenance. Considered application of these
principles in the Jordan Valley should result in improvements of overall
perforiiances, including water costs, crop yields, and agricultural 
p roduc t i on. 
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In summary, it is recommended that: 

1. JVA improve its ability to measure 
and control water distribution; 

2. JVA improve i ts water management 
function with the aim of increasing its 
conveyance efficiency;
 

3. JVA improve the management and 
performance of its operation and 
maintenance function; 

4. consi derat ion be given to art 
increase in tlu price of water supplied 
to farmers for irrigation; and 

5. the farmvrs he brought to 
participate in the decision-making 
process re at ed to management, operation 
and i a In te nan Ce o f the system. 

G. Environmental Issues: Pesticides
 

1. INTRODUCTION
 

Although pesticide usage in Jordan is extensive (more than 1400 tons 
of 100 different pesticides were imported in 1986), the Ministry of 
Agriculture must be credited with establishing strict regualtions which are 
largely effective in prevent ing major damage to the environment. (MOA 
Pesticides Division Statistics). These regulat ions are quite impressive in
 
that they match or exceed both United Nations and U.S. Environmental 
Protection Agency regulations in many cases. Nevertheless, there are 
problems of inappropriate pesticide usage which are both economic and 
environmental: over appl ication, inadequate preharvest intervals, 
redundancy of application, lack of safety precautions application, storage, 
and container disposal. 

Valley farmers use pesticides primarily to prevent and treat insect 
and fungal infestations. They aply pesticides both prophylactically as 
well as in response to specific symptoms of pest infestation. Given the 
high capital investment of plastichouse culture, and large market price
fluctuations, most farmers are willing to spend substantial capital on 
fungicides and insecticides, resulting in, many instances, overapplication. 

These practices may result in excessive Levels of pesticide residues 
in local fruits and vegetables and potential health and environmental 
problems ([2] Shuraiqi). In order to assist the Ministry of Agriculture 
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in this major task of pesticidesof control,the problems which still this sectionexist will delineatewith pesticide usage in s omethe Jordan
 
Va'lley.
 

-2-)GENERAIT PROBLE148 

(a) High Use
 

Many of the problems in the Jordan Valley result
plastic from pesticide use in
houses. 
 Given the 
 high humidity
pesticides tested in 
and enclosed conditions,
open fields become more toxic
culture. With farmers often using more 

under plastic house
 
one season, there 

than thirty different pesticides in
are also 
risks associated 
with the intentional
unintentional mixture and
of products.

team reported mixing 

Farmers interviewed by the. assessment
 as many as seven different formulations
simultaneous for
application. Although the MOA requires
information compatibility
on labeling, extension agents 
report 
that farmers usually do
not pay attention to 
these warnings.
 

The team has observed double usage of 
the same formulation sold under
different 
names. According 
to MOA lists, there 
are over 175 different
brands being sold in Jordan with as 
many as 16 different brand 
names for a
single pesticide sold. For example, Dimethoate alone is under tenbrand names soldincluding Dantox, Efdacon, Rogor, Roxion, Perfecthion, Poligor,
Primo, and Dimefos. Since 
most of the "extension' is
private dealers' promotion of inputs, 
done in the form of


comprehensive unbiased 
information
for the 
farmer cannot always be assumed.
 

(b) Timing of Application
 

One of the 
major problems in Jordan the
is application of systemics 9
and other pesticides too close harvest time.
to For instance, most farmers
continuously harvest 
plastichouse cucumbers

during over a period of months and
this period they also
are 

the 

regularly applying pesticides. Following
precautions 
 on the labels is not 
 always effective
European/American growing because the
and testing conditions

house conditions. do not allow for plastic
The use of certain pesticides within this
may environment
reduce the rapidity of chemical 
breakdown and 
therefore increase the
amount of pesticides residues at harvest. 
Additional research is needed to
confirm this phenomenon and to 
 elaborate 
 on the specific chemical
 
processes.
 

(c) Application Techniques/Safety Equipment-


On most farms, there is a 
lack of suitable application equipment 
and
 
safety materials for the use 
of highly toxic chemicals such 
as methyl
 

9Pesicides 
that enter the plant's internal nutrient circulatory

system
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bromide, aluminum phosphide and methomyl, However, adequate equipment does 
exist in certain locations in the valley. JCO, JVFA and some private 
dealers rent appropriate application equipment with staff at a reasonable 
cost. Nevertheless, the use of backpack sprayers or other inadequate 
equiment still persists. 

(d) STORAGE CONDITIONS 

Farmers often store the toxic products directly in the fields or the 
plistic houses. Evn in cases where storerooms are used, the team has 
observed pesticides being stored with food products and in close vicinity 
to the living quarters of laborers, 

3) ENVIRONMENTAL/HEALTH CONCERNS 

"Proper pesticide use is almost unknown. 
Major errors are being made in sales, 
transport, storage, mixing, application 
and container disposal. It appears that 
while some laws to regulate pes ticides, 
few people are aware of t.he ir 

existence... There is a nned for 
extensive safety training of everyone 
involved in the pesticide industry in 
Jordan from suppliers to workers." 
(Final Report, Extension Pesticide 
Special ist T. Smith WSU/JVASP June 2, 

1987 p. 1) 

Farmers rarely use recommended safety precautions. Although there 
appears to be a high awareness of the dangers of Methyl Bromide in the 
application stage, there is little or no awareness of other dangers 
associated with pesticides. Farmers rarely wash hands, bodies or clothing 
after pesticide application. There is little att:enrtion paid to the risks 
of inhalation or dermal contamination. For ins tancc , du,:ing the team's 
stay in Jordan, there were 14 cses of suspected meghyl bromide poisoning 
which resulted in hospital ization in the Jordan Valley. (AlRai-local 
Arabic newspaper). Local doctors stated that some of these patients were 
repeat victims. According to the MOH staff, most of the patients diagnosed 
with pesticide poisoning have been Egyptian laborers who are responsible 
for most of the pesticide application. 

Al though there is a concern in the literature that pesticides are 
regularly misused in Jordan, the extent of the potential long term 
environmental problems is not clearly documented. Preliminary pesticides 
residues information is available, but extensive monitoring/investigation 
of the environmental and health problems is lacking. 

Although Jordan has effectively limited all U.S. banned pesticides, it 
imports at least nine pesticides which are on the restricted list in 
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Cal i fornia: Aluminum Phosphide, Azinphosmethyl
2,4 , Carbaryl, Carbofuran,, 1. Endosul fan, Methomyl, Met hvl Bromide, Mevinphos. Theseit1-ar pesticides" -,sI I- i c c e d 1)e ca 1.1s e of d ire t n to1K r humans , t ini.mal Is a itd t:o theVN V.i C "mett . In Che case of a:' inphosr,,thyl , ag;ricul tural worker; shouldno L at Il 1, t I fields wi [i i / days of usai ge. F"or nt:iv tiplis , the safetySs 48 houl rs T ho s v r,. t r i ons[ are a I so int en(e .oI elsitre that , ' p I1 us i I g Ihe pest ciCdes i a v e had s u f i c i t a tr I i ii ni r t o preventiniq (t ]48 We 1ins tP i n , p.V.6, 1984). S i mi . a r rpst r i c t ein asures are 
"ii au i {Ic for J o rdanit 

T i a w arPneoss of tie pesticides heal th problin datesappi .iiiat.ely 1979 when the fron
Department of Coinmunity Med icinte did a studypesticides poisonings ofin Ba]qa Covernorat(. Al though ho<;pi tial recordsoi t,-r i is tlequate , this report were

showed 6 deaLhs and 51 p .stir ide poisoningsi:1 1'7,". [ 34 ] PMW , 1985) the 1984 Ministrv of lealth na<t iot al surve ,c I, mii c A i 0 n-sonings fo und. that pesticid, 
ofoi 

s were the mtin ,,roup o f 'heinicalsrs ;ii illi h e for poisoning in 1982, while drugs overtool pesticides asIli,j r, dr atepo.sed cause of: thepoi son ings in
P ir , Li i on 

1983-84 . "AlthougIi haned 1980,and orgatiochLoriiles were responsible fot most of the casesrupoir t ad i n boLh s<tudies ,41 PMW, 1985) 

4. PROG.ESS MADE OVER LAST 5 YEARS
 

Over the pasL 
 five years, the awareness of the potentialpesticide misuse has problems ofgreatly increased. The pesticide import regulationshave I)e en strengthened and a Pesticides Residue Laboratory hasneatr Anmar. These been builtare excellent first stepschanging in regulating a constantlyprocess. The existence of a separate divisionAgriculture in the Ministry ofalso attests to the significance Jorldan attaches to controlling
the risks associated with pesticides. 

a) Regula tions 

fhe Ministry of Agriculture has placed strict regulations on pesticideimpor tati i top sed on both United Nations (WHO and FAG)Environmeit:<il Protection Agency 
and American

standards, If a pesticide is forbidden bye i the to f hese agencies, t is also automat Ialv forbidden in .Jordan. Ina(di t ion, aL 1 pesticides mu t have a cert i ficate to assure free sale and--as u in zhe country of origin. The g,overnmn tt tLos immedil-ate measuresr ott a to , .s ic ide from sale when it is itf:r iI- ( f iew Ilinitatitons.as< Thiisr,.:il0 d in the timely removal of several liht lyt11e :li tox ic pesticides from!-1.e,, I .e . par, t: i on1, e ndr ii, p Ii c t rin ) . How eveF, soie of these-. i ctit n;tin t ur t o b i s m u gg1n d o n L o t hEa"t. n d I 
inm rket b y b o t h individualpr v at e dealers. (Farmner intr views anld direct Assessment['OwnilI 1 ) c;t "L [i i S ) 

The regtlations for pesticides labeling include Arabic application anditit 1d1 aI information. But danger of pesticides residues still exist)artii lv hecause of continued use of to::ic pesticides anid, more
 
tmpor tant1.y, because of the misuse 
 and overapplication of pesticides such 
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as Zineb, Cymbush and Dimethoate. These types of infractions are very
 
difficult to control since they require on-farm training, monitoring and
 
enforcement. The latter, enforcement of proper pesticides use, is
 

+-ddiffi-cult--in -that,the- Pesticides- Di-vision- of--the--.-MOA,-cons-ists. of-only--othree
full time qualified staff in Amman. The responsibility for enforcement 
falls on local MOA staff who are alredy overburdened with administrative 
duties. 

b) Facilities
 

Given the newly established Pesticides Residues Laboratory outside of
 
Amman, the Ministry of Agriculture now has the means to determine on a
 
preliminary basis the amount of pesticide residues in both imported and
 
domestic commodities. The Pesticides Residues laboratory is financed in
 
part by the GTZ and is staffed by trained Jordanian personnel. However, it
 
does not have the capacity to do widespred testing on a regular basis and
 
can handle approximately only 10 samples a day for screening of all
 
imported and locally produced crops.
 

Over the past two years, pesticides residues have been found to
 
exceed the maximum level by as much as thirty times. According to
 
research, the rate of residues directly correlates with the rate of usage
 
in plastic houses. ([2] Shuraiki)
 

In the Jordan Valley, the plastic house environment combined with
 
excessive application rates and insufficient preharvest intervals have
 
resulted in over 40% of. the Jordan Valley agricultural samples tested
 
having a range of 2-3C times the maximum residue levels of GYMBUSH
 
(cyper-methrin) or dithiocarbamates (Zineb) on cucumbers, peppers and green
 
beans grown in plastic houses. In, for instance, W. Germany only 2-3% of
 
the total samples exceed permitted levels.
 

One, of the problems the Pesticides Residues Laboratory faces is that
 
it is not possible to complete the analyses before the end of normal
 
Jordanian working hours (2PM). This makes enforcement especially difficult
 
in the Amman market where produce is moved within hours onto the retail
 
market. Currently, when excessive pesticide levels are found, the farmer
 
is informed and fined, but the crop may still end up in the marketplace for
 
consumption.
 

Within one year, this laboratory will also have the capacity to test
 
pesticide formulations. According to preliminary studies, many of the
 
formulations which arrive may be ineffective because of original
 
production/quality control deficiencies or expiration of validity dates.
 
Furthermore, as part of the JVAS Project a video cassette was produces on
 
pesticide safety. This will be used for the training of both extension
 
personnel and farmers.
 

r 0 ',- I, 
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The 	 above actions are just preliminary steps insystems to control 	 finding effectivet he 	misuse and to prevent both short and longhealth and environmental 	 termproblems, especially at the farmer level. 

5 . RECOMMENDAT IONS 

a) Regulationsl/Training/informatiJon 
Supply
 

Ma ny of the above problems can be addressed by 
 adequate enforcementcurrent governmeut regulations 	 ofso that the risks and penaltiespbuldcized. In 	 are betteraddit-ion, it i is essential to provide adequate trainingagric u t u 	 ofal. workers, deal 	 rs, and health officialsused in the Valley. Farmersto be l:ept- 1 l informed by impartial sourcescos ibene f it 	 about the actualof prophylact:ic pesticide
(1 I'/hi ocont 	

usage the alIternatives possiblei*o 1) as' weell as the redundancy of certainUrufortIun'tely, 	 applications.priv;ve dealers and their field agents do not appear to havea vest:ed intere.at in re leeiu2 pestlc ide usage. 

b) R, 	 s earch
 

Research into 
 the 	 effect of using highly akaline canalpesticide formulatiolls 	 water to mixmay produce recommendations whichamount: of 	 would reduce thepes tic ides needed. Pre iminary farmer andhas 	 dealer experinentaitonshown that usage of phosphoric or sulfuric8 . 0 	 to 6 . 5 ( o f 
acid to rectify the pH fromtfe 	 water used to mix/apply pesticides)effec:iveness, 	 can double theof certain pest:icides under Jordan Valley conditions.sy-tematic researcl i.s needed to verify and clarify thiseffect. 	 interaction(Local farmer interviews, discussions with 	 JVA and MOA research
 

staf V)
 

Bioconrol is being used 	 in highly successful campaignsto control the sph eri cal 	 in the Valleymealybug where pesticides
research 	 had failed. Additionalemlphasi ingg 	 Integrated Pest Management (IPM)ilnformation 	 could produceon appropriate appl ication timing/preharvest intervalseconomic thresholds 	 andfor 	 pesticide application,
avail 	 ab ii ty This would improve theof rel evant ada p t i ve research-based informationHopeful lv 	 to farmers.this 	 res earch coumld provide the research necessary to enable theMOA to advise suc 	 rl 0.7 0OillIII (1a t i ( as ai :i 

- more speci fic as opposed to wide spectrum pesticides
 

- use of 
 the 	 most toxic pesticides in early 
 stages of growth,
pyrethroids later in cycles 

- appropriate watering procedures 
 to reduce likelihood
contamination.., 	 of fungali . e 	 water in the 	 mornings in plastichouses and 	 increase 
venti 	 l ation 

http:intere.at
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- appropriate ti ming of insecticide application given tie economic 
threshold parameters. 

- approprinte preharvest intervals under Jordanian conditions with 
specific empha-iq ,on plastic house cIitre. 

specific resistant seed varieties (to fungi, viruses, insects and 
salinity). Th could in turn reduce the need for pesticide usage. 

c) Pesti. Ridt'.:t ic i:ioni , 

Given the difficulty of on-farm regulation of pesticide usage, the MOA 
should investi gate the possibility of a system of restricted usage of 
certain d a1 g t;ro uis pe.st J c (des (e.speci ail y methy I bromide , alumi num 
phosphi d , Lan a ) . ''li s coul d he donie by ce 1: i ying agents at: ICO, JVFA 
or privat-e c11t VOi ,lo ; to supply es t:ci de api)l Noat i(11 .;r'-vicas This is 

a Ir e a d y be- i ig by iinnns;ome lal fi eim iIn t n ,JoFIrdcii Val I e v ,CO and 
J V FA h.av .; o m () a iI t a eq i pie n i cy,p f r s uc i s t v i C A &I i c h Ls 

p 

a 1)1' 

a r peia tors. .''; (1.1 1 retqui Ciieturrl e1 l y . ( out lt , {t oi ) Tahi. IA li : iIp v uc ht 

c e r;i f i d s ra r v u ii re a (1 oi p a q t i c i d Ia o s uii.ei r "'lie L It v i's ii dani 0 -p fCo r 

untra inied pe rsonn l I Tie tra i nin g of JC)/JVFA .q( i pittont: operators couLd be 

doe ,t 1i reiat.'o ]ly l.ow cast and recupera tfl u rolii cliarges fo r such 

; r t.rv ic 

d) Health Test Ing/Iiiformation/Training 

A 1 imi ted survey of pesticide res idues in mother's breast milk and/or 
blood of agricultural workers would help to assess the extent of the 
problem which currently exists in the Valley. 

Preparation of a chart (in Arabic) of pesticide names by brand and 
commodity, symptons of poisoning and antidotal information would be useful. 
It could then be made available at all health centers. 
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V. SOCIAL DEVELOPMENT AND INTEGRATION
 

It is a bold experiment in social 
engineering, and as such it has 
unleashed forces of change that were not 
always antici patcd... Lt has undeniably 
ushered in a ne. er-a of development and 
metamorphos is in the Jordan Valley that 
is most, re flected in the 
lives of i£ s Ii habItanti ;. (Raini Khouri, 
1981). 

The enormous expendi ture of resources, time, and energy
converged on aI Uniqe 00 long 

that 
IIU 1 i 1oe ter strip of land between Lake

Tiberias and Lhe Dea(d Sea .,jere targeted on a single ultimate objective-
tran sforminf , 

t--hte, Ity of" i fe of i. is resident population. The vast 
ir r a 0f "I, I U F('ue an1d orol iferatioi of services extended to the 

Jordan1 Va 1 1) t a Ih,eansI}ut to anI end - - the en1d of which was to 
t ran -; f () Ili W V i a a iI I 1( -ia I ( , t I i.ti on )0 u ndI t bal in rto 

ou::, v -I -J oo Ii1 g s;' i.a] :t;:ructure i it eg rated 


I r a society a modern 
with the rest of Jordan and 

which 1 (en or eso i(i 1) t i t i a1(d eIcourages its individual, members to 
s 0,l:t a t ti , I I i for- t h(emisel IvI,-j aind ft[iure F I, n e r a t. on s 

h:, i is inhlw ,--- one whi-ch the doors of opportunity and updard
lo01)1 i Op' tie d by r is ing income standards, access to knowledge and 
leo inI in,, ilwpirove ( iv! ig c: ,i(I i t ioI IS , reduced mortality/morbidity and
e:pand i 1 iE e e ,.tanI ,, i i tie u1t7inat:e pursuit of human advancement 

0and i:1p)i I ti Ia ful fil 1 lmmt. The previous sections of this report 
n (lI p1) i and(I o dlIt ,tv iii i t ut iona I- dynamics as indicators of program
effi menc:,,; t li sect. ionl provides an assessment of social. dynamics as the
 
rea! iIdic Ior of prog- a n i1d iIst i tut ional effect iveness. 

A. P0 UL T1 ION, IIG RAT . 0 N, EI'PLOY INT, AND 1 NCOME DISTRI1UT-ION 

The ava iai)i I ity of governiment and 
private johs ha.s, been a strong factor 
drawing people int-.o t he valley. Even for 
the sonis; 01 daughters of native valley 
bedoit s, w, ose lives take them in and 
out of tIe valley every year, the 
perinaitince of a civil, service job often 
bringsi vi thi it- a stronger awareness of 
the valley's economic potential.. (Rami 
Kiour i , 1 8 .) 

The most recent s;ocio-ecoromic survey conducted in the Jordan Valley
was in 1978. Lacki ng a cur rent st:atistical base for making inferences 
with respect to popula)o ion, migration, employment, and income 
dist ributiontaI cl ta ng e.s since 1980, t he Assessment Team has had to
LIed(IUc t i veCy reconstruct an est imated time -series evolution of these 
cmanging demograp1hic patterns. 
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Where possible, the Team has drawn its analytical base from recently 
collected information by the Jordan Valley Authority and has integrated 
these references in a logical mianner to provide a rational framework for 
estimating quantitative trends. The results have been cross checked with 
informed pe' sons to prov i de qual i t at ive, if no t quant: itat ive 
verificati'.. 

1 . POPULATION AND MI ;RAT[O TREND S 

In 1986, the total population of the East Jordan Valley was 
124, 715. 1 The population growth rate for the period 1973 to 1986 has 
exceeded the actual nat ional rate of growth by one to two percentage
points .
 

Tab Ie V., 1. 

Populatat ion rowth in th Eas t 
Jordan 

Year Va I.vI etVe 
1973 64 ,01? 
1974 66,91 
1975 69.958 
1976 73, 135 
1977 76 .! 6 
1978 /9,928 
197Q 83 ' 
1980 88 ,AX. 
1981. Q3! 62 
1982 99,210 
1983 102,050 
1.984 L11,234 

1985 117,782 
1986 124 -/1 -_ 
Sources. (a) 

(b) 

From the table, the 
percent between 1979 and 
nation was 3.9 percent. 
actually increased by two 

Growth Nati onal 
Growth 

4 54Y 34 
4 5 , 3,34; 

4 54, i.14; 
,4 4 92. 

4,54Y 3 9> 
4.5, 92% 
4 ,32 3.92% 
0,88 3 98% 
5. 8' 4.01% 
5.88. 4,00% 
5.. 88 4 00% 
f5884 3.99% 
5.88; i.70% 

- 8')88 1.2 
JVA. The JIordan 

e) v lopient: The 

Jordan V all 
Net: 

n Lijagr a tion 
1.20%
 

. 1,20%
 
1.20%
 
0.62% 
0.62% 
0.62% 
0.62% 
1.90% 
1.87% 
1.88% 
1.88% 
j.89% 
2.09% 

. 08% 
Val ley
 
Pla ns
n; 

The Achieve, ents; lfl -Oue 
Acti v ties.: Ai man, Feb. 1987 
S at-itical Y(a bok, 1984.
V p_,- ti.ie__j.. I___ . t ti t i ( s_ _____ t 

population of the Va le v grew by an average 5.9 
1986, while the mean national average for the 

Net inn'igrat ion to the Jordan Valley has 
percent annually over the past two years. 

lCollected from the Civil Registration Directorate, Ministry of
 
Interior and cited in: JVA. Jordan Valley Development: The Plans; The
 
Achievements; and Future Activities: Amman, February 1987, p. 18.
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The increasing inmigration has coincided with the completion ofirrigation projects, expansno of the i. rrigable land areas,redistr-ibut- i on of lands under the various land reform effocts, and with
the cop et .I I of th1 ViII age Development Program (ref 13, JVA, 1987p 1 0 ) .'',, 

Da] ani Do i.pp a] . 1.1 /) Ye Fn .; to ie moreI, r:apid rateof poput - o grow th in the Middl e .:HIy of tie Valley between Kreimeh and 
Karam lhi; aitriiuted co thit growth of econiolic opportunities madea'a i 1,ah)I w h rugh k,,prs i on of i ,r i gat ed ag-icul tu re by 68 , 000 dunuins.ihL v, I idi uy o(f these ohseevat ions continues for the 1 S 0-1986 period as
sItupou th oowing-d b)y oI trends of popul at i on growth rates among the 

T ab i e V. 2 
Zonal Population Gr-owth 

in the Jo rdan Va] 1 y 979 -1986
 
Re gi on Boundaries 197) _ 1986
 
North Ynrmouk-Iajyih /3,810 
 56,252 3.62 
Middle Raj ib-Abyad 1 ,594 39,535 9.02 
South Abyad- Dead Sea S,0 3 28 ,928 6.93 

Source: JVA. The Jordan Valpv DIeQ nlnopm ent The Plans; 
Thile Achev emevt s mt u re, A-t I i-; F _1987 

The higher growth ratres in the middle and No;utliermt zones cited byPajani in 1.980 appear t o have conut iued during tuLhe f i rs t half of thedecade, In these two areas, the average growti rate has exceeded boththe national average and the rate for the iorthern zone as well. 

The southern sect ion grew f ii ly rapidly 
and appears to have had n t in i grat ion. 
in contrast, popu , ion growtth in the 
norrh w as.; slow and ne i t mi IL ti on was 
experience.d, 1This-; is to he expected, 
since t h e north rpe esenL a mor e; stable 
agricultuHal ,cao m.U,,, with an outmigration 
of young upward ;hille and educated sons 
and daughter . 

The middle and outt. F;n ze es appear to have attracted the largest
numLer of migrants because expanded irrigation has increased 
 the demandfor agri ui tuta h o Y . lie growth of public services has stimulated
ifmi rI at ion of p ubl i, s'ervants to the valley. Furthermore, linkagesbe tween ).(in no opporttu 
rising -op l I 

o ic t: y in the agricultural sector, with 
ion and itciome, have created a secondary demand-pull effect
for ,'ondq and .etviHe., The accelerating demnand growth in the goods 
 and 

services ;ect or ha q-'atalyz:ed the growth and proliferation of smallhusines;o. whLch has, in turn, provided further stimulus to inmigration.
E:p nding economic a i,.tivi t y is boti. the cause and the effect of inward
mig ,ration These ttnds in the Jordan Valley appear to confirm the 



164
 

conventional wisdom that economic opportunity is the primary catalyst for
 
voluntary migration.
 

Table V. 3
 
C;omimerc iaI infrastiructura I Dens ty I Index
 

Categor_ i Irv IV V VI VII
gi Total
 
Zone /YeP ir

1980 •________________________ 

North o ( 49 171 1 ) 5 20 255
 
Middle 0 
 .__ /9 1' 5 14 135
Sou h 1 20 21 1 6 9 
Totait) I) 1 2 70 45 I)1 140 4 89
 
1986: _---- % Clnr.
 
North 2 ___4 20 12 '7 25 1973 56
 
Mi dd (e 
 1 29 !) 3563 16 4
 
South 11 6) /45 18 
 853 87
 
Tot-a ] 3 0 () 4), o,4 11 83 938 92
 

I Ba n I
 
I I Fa c t o - ; w o ode 1 :,: , pe1 V t v'r -fo e 1 x.es I c S


III Food- rei iat sd co IIIIII I- 1 i al l i s IIII s. ' cher, 
s t o t-C; 1)i1t.,, I- i c s ca ,-s r ii1u I11 t, 1' 1 K -0tC11 SrI m ,(,oIlllC - c a I c,,,tIV Small (o4li1((l~ia] II l ,1 teI- C O)1i sC,:,;tabi .;iimints; cltctr ica! 

suppi 1. tsS , , S1t o r 4 , ove t V :1hops.
 
V S e rv.ic - r I a * ' ;t ul) 1 i en .'; ". s
 

s tati n o t .' - )a 1 1 1 (5 s al-i 0t1ds 

repair, !ut.i !; (I i -stti)1tt orTs barbers video
 
rentals, pho-ol ,liphe.i:s, dr-iv ifnr schools.
 

VI Agricultur-e.-. -,oat ,d esta !i shments: nurseries,
 
input sl. 1 Ie-;.
 

VII Construc t ion- i ate esta)].ishllents building
 
material sIi 1pI 1 , blacksmi ths, carpenters.
 

VIII Poul t-Yy aid dai rV farlls: 11 in valley, but
 
location 11 ei&.I ieo(I.
 

Source: J o r d a n Va Ie v AI1 -lIo:i tv and Da Iani , 1980. 

Between 1980 ad 1986 , the number of private commercial 
estabI i shments; in h va 1 increased(I from 489 to 938 for a net increase 
of 92 percent. The 11oss I-apidly deve loping a-ea was the central zone 
(1.64 percent) ftol ]o,,ed , th])e southern .onie at 87 percent. Commercial 
bus ir e.s ,o 11n the . itrnie third t percent.was a"-t( 56 The Team 
was aible to (ca'-Il cu ate a roughi in-comIle e.as;t icity of colnirerciai growth from 
cha,:Inges i n ,,!i ghted p, 1-Caipi t a i icomc and t e commerc ial dens i ty index. 
The est:i;ated value i s .76, meaning t-hat a one percent growth in per 
capita income has induced a 0. 76 percent growth in the commercial sector. 
As .such, this estimated value approaches unitary elasticity. 
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The dynamic growth of private enterprise in the Jordan Valley over
the past six years reflects both the favorable economic climate that the
:.ntegrated rural developIent- effort has helped to create and the
increasing shift from a primariLy agricul tural economy to a diversified 
one wherein the imiilpetaus for growt-h has generated its own self-sustaining
momentum. TIhi s phenomenon has produced dramatic changes in the 
oinployment Cist , I 1l i I.CIn. 

EM PLOYM ENT AN1)1 NC0 ME D1 STRr BUT ION 

Two i ,i Li c iant- demographic shifts occurred during the early to mid
1P80's. 
 Those are: (1) the rapid growth of non-agricultural employment;
and (2) repiacement of Jordanians by non-Jordanians in the agricultural 
labor force 

a) Agricul t ra 1 Employment 

Between 195 and 1978, paid agricultural employment increased by an
 averae /4 peraren t p -r annum while non-agricultural employment grew by
about 12 p,.rceele ( 9 Daj ani et a1 , p. 11.8) By 1978, the total farm
labor for1 e (C :c IuL Ide r'ii d s ) was 21 , 505. Fifty-six percent were paid,
I o rt v- foil , F1 , p . d f farmin, '.) up a i (I fai ]Iv labo0. Of this otal, 13, 545a 

per t) W iF Jul lin iiii maIe s 2 ,2/5 10.6 pe1I c ent) were foreign 
r 1_1 I a] ilii1 wo, - , , 6 ) o6 percent, ) wet Jordanian females

mI j At CI agr-t u[ . I i _ ] I thi 1 ) (3 g Iul t a I Iahor accountedIor r tl 1i o 1 o, aI pLit I itIi of- th],i .o rda tl Valley. When

Io r il , 
 .jar2- :, , It ac te, t I ti talI ' -:cu tI uIaI labor share of the 
p)O [ ti1];I. i i} 1 ,.I;!; )!," ' I-{C 0>1-1 _, 

B 1(186 t.h i (Iis t ribut ion ii had unde rgone cons iderable change .
this po iIt , the tot i ailri u[ t t a 

At 
bor f or. e h ad increased to 25 ,340.0 f thi1 Ilt Ie, , 2 ( 002 we . er.patriat-e E vptian male workers3 with most

iiae '3,of! t rflaitni ne 3/;0 t;ppl l ftro the Jordaniaii female farm population
i. 5; s t n dfo pt d e a ; o Ioi-I ha i:,, inrg a we e (i i,; i n1p t:s . By th i s time, the

imci de ce o 11pa i d-o 
 faI ily fari I 1,1ot- bad vi rtua] ly aisappeared. The 
per cn ag e of Iore i oners ii the agricuL tura. labor force had increased
fio11 1(). 6 per t-i to 87 percent anld agricultural labor's total share of
the populatio aid dec 1.ined from 27 percent to twernty percent. 

2 Estimate based oni a statistical correlation between irrigated land 
area cultivated and the weighted mean input labor demand (JVA and JVASP
 
farm budgets) and pro iec ted to reflect growth froni increasing the land 
area 1inder cultivation. The was anestimate compared with estimate of25,000 for the Jordan Valley provided by the Ministry of Agriculture. 
See Table V.4. 

.jJordan Valley Authority count (ref 13, p.19)
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Subtracting foreign labor, the Jordanian agricultural labor share of the 
Valley population (excluding holders) is a meager 2.7 percent of the


4total 

Table V.4
 
Jordan Valley Agricultural Labor Force Estimates 

Year Egyptian Jordanian Unpaid Total Cultivated 
Workers Workers (I) Area 

625 12,180 9,325 22,130 193,715
 
1979 
 23,126 208,339
 
1982 
 24,896 224,286
 
1984 25,40 228,286 
1986 22? 000 3,340 25,340 228,286 
(]) Permanent and casual hire. 

Regression Output:
 
Constant 3489.072
 
Std Err of Y Ent 175.3536
 
R Squared 0.989167
 
No. of Observations 5
 
Degrees of Freedom 3
 

X Coefficient(s)0 .095469
 
Std Err of Coef.0.005768
 

Sources: (a) 
JVA. The Jordan Valley Development:
 
The Plans; the Achievements; and Future
 
Activities, February, 1987.
 

(b) Ministry of Agriculture 
(_ ! Dajani et al, 1980. 

The dramatic shift from a primarily Jordanian to a non-Jordanian 
farm labor force appears to have emanated from rising educational levels 
and affluence of the indigenous population, producing an ensuingsupply/demand gap for agricultural labor. In classical examples of 
agricultural La bor shortages, a shortage is defined as excessthe of
quantity demanded over quantity supplied at any price lower than that 
required to bring the market into equilibrium. 

During the late 1 9 70's, the prevailing median agricultural wage of
82.5 JD per month ([9,! Dajani et al, 1980, p. 125) was apparently at a 
level which equated supply wilh demand. 

By 1986, the Jordanian Agricultural wage rate of JD 80 to 90 per
month no longer provided adequate compensation as other alternative 
employment in the public and private sectors caused a net outward 

4Jordan Valley Authority, and Ministry of Labor Foreign worker
 
registration data.
 



migration from agriculture to other sectors of the Valley's economy inresponse to increasing opportunities 
 in non-agricultural 
employment.
Farmer interviews showed a general inability to recruit: Jordanian farmlabor, even when oftered a 38 percent premium over the prevailing wagerate for importcd Egyprian 1-ahor (JD 65 per month). 'Thus, t1h shift inemploym'Ient patterns from Jordanian to non-Jordanian labor in agriculture
does not imp 1 y I iho r di sp lacement or inc reas i ng unemp 1oyment: . The trenddoes s how ;in outward miigrat on of Jordanian labor to other c Lors in
response 
to (lnct ional achievement and bett:er paying .jobs for Jordanian
nat Ln, I] i n I tK- non-agricul tural sectors to meet ris ing aspirationsImproved 1 viv g ta,,ndard>s, for
 

EgY p L i n f i m I a b) , though r e c e i v i n g owe r wageg than ei ther(ldienMous 
m al e or casual hire fe ma1e labor, h as substantial incentive
for outw ard mirarl on from the Egyptian farm sector since wage ratesJordan anre 3. 2 tLines higher 
in 

than wages received at home for comparable 

5Compare the Jordanian 
daily wage (JD65/month/26-2.53) 
$7.50 withthe Egyptian agricultural wage (LE 5.00/day/2.14) of $2.34.
 

http:5.00/day/2.14
http:JD65/month/26-2.53
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Table V. 5 
Agricultural Net Cash Income Matrix
 

(JD 1986) 
Owner Share Hired Labor
 
Oper. Croppers Tenants Egyptian Jord. Fcmale
 

Per Dunum
 
-North 
(1) 	 137 68 107 
(2) 	 230 115 200 
(3) 	 47 23 17 
- MiddIe 
(1) 	 45 22 15 
(2) 	 69 34 39 
(3) 25 12 -4
 
- South
 
(I) 	 79 39 49
 
(2) 	 180 90 150
 
(3) 65 32 35
 
Per Hour 0.27 0.38
 
Per Day 2.17(4) 1.5(5)
 
Per Month 
 65
 
Per Annum 3266 1633 2266 585
 
Per Cap(7.l) (6) 83
 
Per Cap(5.2) 628 314 436
 
Nati onal. Avg:
 
(Agriculture) 415
 
Percent
 
of Pop. 57 31 12 (ref.d)
 
No. Workers 3990(7) 2163(7) 833(7) 22000(8) 3340(8)
 
Total pers. 20748(7) 11248(7) 4332(7) 22000(8) 3340(8)
 
(1) 	Average farm; greenhouse. (4) 8 hour day
 

-35 dunum; 0.6 dunum greenhouse: NORTH (5) 4 hour day
 
-35 dunum 1. 5 dunum greenhouse: MIDDLE (6) Dependency ratios
 
-30 dunum: d greenhouse: SOUTH (7) Based on p lot
1 . dunum 

(2) 	Average fruit farm density of 7,000 and
 
-35 dunum: NORTH dependency ratio of
 
-35 dunum. MlDDLE 5.2 per worker.
 
.30 dunum: SOUTH 	 (8) Table V.4
 

(3) 	Average vegetable farm; no greenhouse
 
-35 dunum: NORTH; 35 dunum: MIDDLE; 30 dunum: SOUTH
 

Source: (a)DituLt , June 19876
 

b)Central Bank of Jordan, Monthly
 
Statistical Bulletin, vol 23 No. 5, May 1987.
 

(c)Farmer and household interviews.
 
(d)Anbar, Ali. Changing Land Tenure Patterns in the
 

East Jordan Vallev: Amman, February 1984.
 

6Revised to calculate interest and depreciation on current
 
greenhouse cost of JD 1000
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b) Non-agricultural Employment 

As mentioned previously, the growth rate for non-agriculturalemploviment in the Valle v was 12 percent per year from 1973 to 1978. It
is evident lar rate -f growth has been maintained aind pethaps surpassed
d1ut iir1 g tic to
1979 1986 per i od, given the 49 percent increase po p l] ion, the dr awp, lt ic outmig-Iration of Jordanians from a.i' 

in 
t.lhe icu] t:uralI 'lborf force, nd the 92 percent g row t h i vpi t (' Collltl-c i I bus i ness 

ictivi '. dv(117titig tbhis p eriod 

While no employle nt di ;,'ribution data are a vailable for tthe Val .ey,
- aa LtM o f t h(e c itrent situation we re made by app i y in g ) a j a ni ' spujIll at ioil distribution percentiles ([9] , p. 117) t o th e prese nt

pH)ptILt ion. )y subtract in g the estimated agricul turn] labor force fromTaFble V.5, and by subtracting 
the projected commercial sector labor 
forced i-i '. d from correlation of employment and commercia1 sector dens 1t y
orp.dis from t he tota . 

The estimated labor distribution of the Jordan Valley from 1978 to
18(, is shown in the following table. 

Table V.6
 
Estimated Distribution Trends
 

lordan Valley 1978-1986
 
Category 
 1978 Percent 
 1986 Percent
 
Agriculture 
 28491 80 32326 72
 
owners, tenents
 
sharecroppers: 6986 
 19 6986 15
 
farm labor 21505 61 
 25340 56
 

Commercial Sector 17831 
 5 46902 10 
Public Sector 4958 14 88223 17 
incl. military) 
Total Labor 
Force: 352324 
 458384
 

1Mean 3.6 peremployees establishment.
 
2Mean 5 employees per establishment.
 
3Estimnte verified by partial 
head count of
 

ministerial employees shn'.,ing approximately 
8 , 500.

4Include.s fore ign atgricultural workers. 

Source: 19_?8 ()jatni et a], 1980) 

The estimate appears to confirm the distributional shift away fromagriculture toward non-agricultural employment in the early to 
 mid
1980's.
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c) Income Distribution
 

Income data for the Jordan Valley are not avail able. However, the 
Assessment .'eam was able to reconstruct an incomiie distribution matrix on 
the basis of 'urrnt Farm managament informatioin (I I]] I )ltuz, 1987) , 
suppleme nted by fi ld sur'eys of comnmnerc ial esrablishiments, gov er1: niental 
departmn tt:-;, a- d for eign wor ker . The re lti s of Lh es e iivest igaLiotius 
have been sumnmay i:ed in the income distribuit ion matrix. 

To provide a .'a lid comp:iarison between 1978 and 1986 income
 
b u 1 S,d i s t: r i : i 0 s t h e T e :iII h a s r e t a in e d t h e general employment 

classifications used bl)y Dajani in the nti erim assessment ([9]). 

Tab Ie V . /
 
Estimated income and Pove'tyI.evels
 

AgricuItural Non-Agricultural
 
Workers 
 Workers
 

Foreign Female Tenent Share 
 Owner Public Private
 

(10)
Number 22,000 3,340 
 833 2,163 3,990 3,822 4,690


3
Income
 585 9365 266 1,633 3,266 1,764 3,150
 
Per Capital 4 83 
 436 314 628 339 605
 
Averagef- 415 415 415 
 415
 
Average' 
 577 577
 
Percent
 

8
JD150 100% 9 20% 20% 
 25% 20% 20% 20%
 
Numbers 22.000 
 3,340 4 332 11 248 20,748 39.811 24,388
 

1 From Table V.5 Agricultural workers.
 
2 From Table V.6 Commercial sector workers.
 
3 Annual incme from Table V.5 and household surveys,
 
4 Annual itcome divided by (e pendency ratio of 5.2 for
 

Jordan ans and /. for E-gypt ians.
 
5 Annual equivai] lnt of houmrlv wage 375 f is.
 
6 NationaI p r i igricu!
Ilk ral income.
 
7 National p r c api a incom .
e 

8 Poverty 1 ine assumed un be .) 150 per capita.
 
9 Poverty line tin from bousehold 
survey
 

data distribut ion. ,ote thatt 100, of foreign
 
farm workers are bel.ow Jordani.anii poverty line
 
but not b w t'hat of home cOulint ry.
 

10 Mean value iased oni miiotnuh! y i ncome range of JD 250 to
 
JD 470 for pr olession-als with doctorate, JD 100
 
to JID 24n om s:1] 1o.r w'.or'ers at 8 . Sc. of M. Sc
 
levels, ad 1d) /5 to 
JI) 1 10 for unskil led workers.
 
Salary level vary according to longevity and
 
educational level . Most employes are in the
 
skilled and unskilled carerles. 
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Comparing estimated 
income levels of 
1978 with
upward 1986 shows a distincttreld during the last six or seven years. In 1980, the weightedper capi ra income was JD 270. By 1986, this had risen to JD 426, notinc luding; tthet ",;'t, an labor force, and to JD 352 when the foreign labor 

So r co isa i c iid '' 

For tuan, tj 
 , income appears to have increased from JD 231
capita Lo I) , per
D AM) whi h is just above the per capita income for Jordanian
 

S;t:a I: cloppers, no data were providedTe1 t e 
in the interim report.if: ,; a i ma t: of .JD 314 is some 20 percent lower than tIe perc p it in ce and iay ret lect the prevalli g econoni cca distre s: chat thisvr v I r, c u I tu ral holders universally voicedho eho d "n tue f ar m andLnijrv ies The 
burden of increas ing market ing costs has
Cai 1 1 mosl;t he av ily upon t:his group 
of p roducers. 

d(oc! iNod 
Their real income hasI , Icanse of their half share of: farm rn:veniues while bearing fullmiarv 
 l ing cost s. Sh arecroppers are the lea:t wel l off 
of the m:iajor farm

Lun r f'tlK
;rOUl[5;.
 

Th most advantag;ed o f the agricul tural tenure gr oups
oil.a 
 are the ownerw'ho s e per capi ta income increased from J) t o462 .iD 628 durirgt-it s eve n- year interim fro1, 1978 to 1986. This amount is considerablyhigher thn.i both the 
national agricultural 
and general puer capita G;DP
s,00m; t o reflect the high and
economic 
returns 
that irrigated farming in theJ0ir iin Va L. ey offers [o t hos e who have outLright ownership of the 

pro,(ii L 0ion fact )rs 

Ihe 
 fact that sixty-nine percent

pro(Iucer. (owners 

of the Valley's agriculturaland tenants) show incomie levels that are higher thant he n tL onal average, even i.n the face of agriculitural price decline,muS0t 
 be partially attributed to the low opportunity cost of importedEgyptia In labo r, the 85 po rc:ent: subs i dy on i rrig-at ion water, andinteins i ty cultivation highof: hart ic.ilu ura crops . 'rhee 1r i.c:ult ral income
profile is quite sensitive tzo chianges in 
 either of these inputaid any upward adjustment variablesof labor atf: wat er cost:s and the croppingpattIrc could be expect:eoid to have a s 
 it i alit: impact

A I so , an unknown , bu t p rob h I y s g" 
 i f i c.alit variable A' the income 

model1 is the impact of thP loolminig I i quifdl: ty pressure on disposablericome , As discus sed in S . ion I ,i many farmers have hadheavily to: borrowfrom bot:h pubI ic and p r v'at e credit sources to financeinvestments 
in pla ticul tur, and drip irrigation infrastructure.
wholesale price decl ine 
Recent 

from shri nking export markets has loweredfarmers' a l) i o iei t ci t ddt bb t se irvice obligations. Consequently,disposable income may have dec lined in real 
terms over 
the past couple of
years . A groil ini 1 i iquii, ty crisis, i f not checked by a turn around inagricul tural product prices could canceI many of the economic gainsachi eyed over tHe past. 8 years. 

/Calculated from Table V.5 and Dajani Table 3.9, 
p. 28.
 



172
 

The lowest on the income pyramid are the Egyptian farm workers.
 
Using a monetary value per unit of labor input measurement, the hourly
 
wage of 270 fils (Table V.5) is even lower than the wage level for female
 
Jordanian workers (375 fils). However, these are relative values and
 
'must -be viewed -°in-"the.context of the--wage -premium "Egyptian-'agriculturalh'
migrants to the Valley enjoy over comparable salary levels found in the
 
Egyptian agricultural sector ([40] Shepley, 1984).
 

Moving to the non-agricultural sectors, it would appear that the
 
exponent'ial growth of private commercial enterprises in the valley can be
 
attributed in part to the attraction of high returns on investment and
 
working capital offered by this alternative to agricultural employment.
 
For shop and plant owners, the mean per capita income has increased from
 
JD 462 to JD 605 during the 8 year interim. The present level is some 5
 
percent higher that the national per capita GDP. This is in part
 
attributed to the growing demand for goods and services that both the
 
population and agricultural expansion have generated. A major impetus in
 
the growth of commercial sectortl,' income, however, has been the;"extensive
 
proliferation of institutional a,-d informal lending facilitiesI and influx
 
of remittance from abroad. The extent to which the commercial expansion
 
has been built on a pyramid of debt is unknown, but could be 
considerable. However, casual observations of inventory levels and 
business volume would seem to indicate heavy effective demand for 
existing goods and services. This should continue, assuming further
 
population expansion and continued growth of the regional economy.
 

There are some Indicators that the rate of growth in non
agricultural employment inay be declining or levelling off. Job placement
 
to employment application ratios in the Ministry of Labor's employment
 
office in the Valley have declined from 98 percent in 1983 to 18 percent
 
'in 1986. While the number of applicants involved was small the trends
 
suggest that jobs may be harder to, find and that there may be increasing
 
unemployment8. The households surveyed unanimously say that jobs are now
 
much harder to find than they were four and five years ago.
 

Semi-skilled and unskilled workers in the commercial sector appear
 
to receive salaries comparable to their cohorts in public sector
 
employment. At the lower end of the scale, drivers and day laborers
 
receive JD 60 per month, which translates into a per capita income of JD
 
138, just' below the assumed poverty level of JD 150. There are an
 
estimated 4,000 of these casual 'hire workers spread across both the
 
private and public sectors. The estimated numbers of persons deriving
 
income from this category of employment is about 20,000 (dependency
 
ration of 5), or about 20 percent of the total estimated population.
 

8Ministry of Labor, Annual Yearbook
 

960 x 12 / 5.2 
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The household iotterviews 
 identified pockets ofcategories of poverty
the employment dist:ribution. in all 

An estimated
of tI", iucome frequency 20 to 25 percentdi stribution o f t hese employmen tannualI c lasses showpe r cap ra incomes of I ess than .I1)i iii O Iiant s; ot 
1 50 As at general rule ,the c lass C vi I lages wit h l ess thanlower 2 , 000 yes i dentsacc e .: t o soc i al haveservices anId ti collOli c oppora rea;. un it than in o therMany resi dents of such vi I I ages how income heVe Is below theas su; Hed [oV crt l i.npe 150 JD per c'a I) t a.
 

olvinug higher up 
on rhe public 
sector skil1l ladder, trained workerss u ch as agr cultural " ilnver s (mohandes raL) are abl eI e,,e 1s f i ntc n i to achieve annual ,, 
depend ing on educational 
which a pproa ch thlose 

I eve I and years of' s e rv i c e,of the lIand-owning agricult ural
hou-i class and commerci,alness owners. The salary level of this group 
can reach high JD
21) per mont i , oo, JD) as as3, 0(I per year, for a per
dupundi~n 1 on longevity, educat ion, 
capita income of J) 576,

and family

tie publ ic 

size. About 96 pcrcent ofsector itplo.vees in the valley fal l into the ski lIed andunski ic] workered 
 categories 
.
 

At t t 
 to1 t ie 1pulli ic sector sal ary pyram i d areski I od prof s the highlyional s and administrators with advanced graduatet l, y co pir se 5;otte 4 degrees;percent of workthe force. With meana monrthly- a,l v of JD 342. 5, this group has the highest annual (.JD 1 10)4, antdcapi r. income per(JD /90) of al l workers in the valley.
 

Malny pubI ic workers and land-owners 

tend to with tenents and sharecroppersres ide in Salt or Amman and commute to t:he valley
aitd buses provided in private carsby their respective agencies. It is
about 43 percent of t he landowners 

est imated that
 
(3 ,000) and about 60 to( ,/00) of 70 percentt:he public 
sector employees (1 ,600) live 
out side
Tlhe tltostr frequent reasons given not 

the valley 10for I ivi ng it the v(a] leyinatdequat.e includeand insufficient 
housing, dislike of 
hot 'ummers, summer watershor-t a ges, and isola] ition f.om professional 
col leat ue;.
 

The e:xt ent 
that abse 
ntee ism a d non-cesidencyvand , f fcLeric-,' may affect the equityof the regional economv of tihe Va 1]cyt ruindsS c n Us2 unknown . Thesee expec ted to rise , hcwet-ae , s I imi tdbecom s fu]ly avaiIable l and areauri 1ized by agricul ture 
and t, no l-aeticul turalci s tic 1 Iu l iled sectors,t ta tu aIi growtht of th,
In add i t on, it 

pop ula ion and nea t inmigrat;on.woul d be expected ia t i ngL ri e ucat i o l I Ieve lstHu ,-2 woutl1d andcause further out"wrdt i g)iat o g ric ulual 
-iii (i f employittnltn f rolto the non-agric.u1 tutural sectors 1) tO i n outs ideVa I 1 ,, . h and theTh ese phenomena 
would . i ke ly increase t he absentee and nonr 1;esiden cy incidence,
 

!0 Discussions with 
informants.
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In summary, the regional economy of the Jordan Valley is in a state 

of dynamic fluctuation. Rapid growth of incomes and diversification of 

the economic base have been a pos iive catalyst for significant 

imlrprovemrlents in both the qual ity and quanit ny of living stLandards during 

the pas t; 6 to 8 vears . Whi le the'se faNor-,ile t rends may cont inue for 
SOMlrhi of V(ta 1ey'Vl Pt i o t e et . t. s , I-a y ;r , C!x o(' u i OU s 

act: Uo 1' ; uc i a 0 : 111a r k e t -Ind1 pr icc d1 I i e, arfarmcr andeXo)0ri ) 
,nlLr p)1tn v1l l 1 qui i di r v prob lent;, land an( water resolrce constrailnts 
have begun to cl od the economic lanrdocape. 'h1e continued growthl of any 
ai a all of trese - acuors could Peas i ly reverse the favorablea(lverse 

evolution that has tak e n place and should be closCly monitored.
 
Marketing problems and rerrmedialI recomirienlations are discussed in Section
 
I 1 . 

B. TIlE INDICATORS OF SOCIAL CHANGE 

The followiIng is an examination of the key indicators reflecting 
life quality improvement in the Jordan Valley from 1973 to 1987. The 
data for this analysis are far from complete in that there has been no 
organized social research in the Jordan Valley since 1978. 

The lnstitute of Anthropology and Archeology of Yarmouk University 
in Irbid will be filling this informational gap through a planned 
comprehensive research program in the Valley, beginning in 1988. 
However, it will take several years for the results of these 
investigations to be tabulated and analyzed. 

Consequently, for the present assessment, the team has had to rely
 
primarily on secondary source data collected from the literature 11
 

supplemented by data derived from interviews conducted during a random
 
selection of forty households.
 

11 a) Azar, Wasef. The Social and Economic Survey of the East Jordan
 

Valley ._1973: Amman, Department of Statistics, 1973.
 

b) Dajani et al . An interim Evaluation of the Jordan Valley
 
Development Effort: Amman, USAID, August 1980.
 

c) Kb ouri., R aImi. The Jordan Val icy: Life and Society Below Sea 

Level : London, Longmau, 1981. 



175
 
This field survey, conduct-ed from November 1, to November 30, 1987was a random selectlo" of households from five 
randomly selected villages
of types (A) , ( B) , ((C) I2 ThI e v ii ages were chosen fromthree Jordan Valley :zones (north, middle, 

each of the 
___ aI i 1b a t 5 pJ2 & Q ii p1 hIgia i 

and south) and is statistically1ii ~ 1 

he qus t,ion iire (Ap )eniui V. 1) enumerated data in the followingcla,.i fications: (1) deiogriphy; 
 (2) housing 
mor al it, 

and utili ties; (3) infant 
.o1bidi 
 (4) edua ion; (5) 
 labor and employment; (6
at1i udo s, 
a .pir ions, 0da opinions..
 

Coma pari ng the survey re.ul ts 
 with the baseline year (1973) , there
has b en a steady evoLution of Valley social structures over the
years.; an(l a nercept ible past 14iHurovoment of its quality of lif index.soc i a I development is Asan e'volutionary rather than revolutionary process,the abi I ity t dc tcu changes within the rel atively short time span of aS.cade 
 and a half refleets positively 
on ho pace and magnitude of Jordan
 
Val le development
 

The population of 
tne valley has 

5.) 

been growing at an average rate ofpercent a year compared with the national average of 3.8 percent.Si nce the natural rate of population growth in the Jordan Valleyequivalent to that of isthe rest of Jordan, there has been a steadycontinued andnet migrati on into the area of over 2 percent annually(discussed in Section V(A), 
above.
 

The reasons 
for this steady influx of migrants to the Jordan Valley
are not difficult 
to identify and 
explain. Per
Valley has followed a 
capita income in the
rising upward trend. Between 1978 
to 1986, there
was 58 
percent increase in per capita 
income ((7.24 percent per year).141
 

12 Type (A) Village has over 8,000 people; Type 
(B) has between

5,000 and 8,000; and Type (C) less 
than 5,000 inhabitants.
 

13 Stratified random sample 
wherein four villages
chosen from each were randomly
types (a) , (b) 
 and (c) categories in each of the three
Jordan Valley zones (4 x 
3 - 12 villages). 
 In each viilage, 3 households
were randomly chosen from tVo village regi.srrari. n sampling frame. Fouraddi t i I hous eh I1ds we re addled 
 to the s a m p I c W the.because nor the rpi zone
of i ts. tihe potpul at Cion density. Sample ,variances From the 1973
s 1c(i oIlOlli c si\(ey of rhe Jordan Valley were usedi to calculate
rU ".t red saint, 1.u s i e for 
the 

the 951 confidence I eve] according to the 
forillila .: S' l .96 (S2)/Hl' where 1.96for he norma l d i 1vrib tI:ion, is the 951 confidence coefficientS2 is the sample variance,
sqn1 11e of and t 2 is thethe hali-width interval. The required sample size form thisprocedure was 
32, a total of 40 households 
were sampled.
 

4 See discussion in Section V (A)
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Durin -th s i , the region's gross regional: product (GRP) grew by 
6 percent a year with employment up by, 28 percent (3.5 ,percent per 

year) o t - -counti ng -- f orenog nmigratory - -worke'rs--7-and- by- l1-46- per-rcent 'f 
foreign workers are inc"iuded. This dynamic growth and diversification -of 

"the Jordan Valley's economy has created opportunities, which in many 
cases exceeded the national average. 

For instance the national average agricultural GDP for 1986 was JD 
415. This is compared with JD 505 in the Valley (when foreigi' workers 
are excluded) and JD 354 Wi'th foreign wo.ker incomes averaged in.116 Even 
occupying the - lowest rung on the income ladder, foreign agricultural 
worker inc o.itfe in the Jordan Valley are three times greater than in their 
home countcries (see discussion in Section V (A) , above. The numbers of 
Valley residents with per capita incomes below an assumed poverty line of.'j 
JD 150 per annum has decreased 22 to 20 percent since 197.8. Conse
quently, by any s,-andard of measurement, the Jordan Valley has been an 
actively 4 , growing area offering attractive economic opportunities and 
financial incentives to those who wish to work and benefit from its 
dynamic and iversified economic growth. 

Changes 1/in income and employment have clearly altered the p2ercep
tions of Valley. residents with respect to their goals and aspirations. 
In 1980, there were approximately 28 thousand native Jordanians working 
in agriculture, including some 9,000 unpaid family workers. By 1986, the& 
number of native Jordanians in the hired agricultural labor pool ha'd 
declined to about 3.5 thousand as foreigr,"workers replaced Jordanians in, 
this occupational pursuit (see discussion'in l .(a), above).. 

Another major trend during" this period was the disappearance of
 
unpaid Jordanians from the agricultural labor force., These trends show a
 
clear preference for native Jordanians in. the valley for non-agricultural
 
employment andtheir requirement for wages when agricultural employment
 
is practiced. A third significant change in employment prefere'nces in 
the Valley is the virtual disappearance of full-time J'ordanian workers 
from ;the agric& tural labor' pool. Where Jordanians are still: engaged in 
the hired labor force, this engagement ts by women on a part-time basis 
as there are increasing and competing .demands for their s,'ervices at home i 
and in other employment modes.
 

'f15 Estimated from employment and income distribution estimates 


Section V (B)"" " 

16 Calculated from 'data in Central Bank of Jordan, Monthly'
 

Statistical. Bulletin, Vol 23 No. 5, May, 1987 and income estimates' in 
Secti on V (a"'.). " . ... ' "'".' 

• ;:.? ">,-'. 4 3t .. ;; ,' , i. -- '.'% s ;h i .> E i 
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In 1973, some twenty-two percent of the 
Valley population were in
the total agricultural labor force. This percentage had dropped to 8'-percent-by 986-- -In-197.3- some- 28 -percent- of -te'aor-fre was Lem-ale.Ninety-six percent of these 
were working in ,agriculture.without pay. By
1986, the ratio of females to 
the total labor force remained basically
unchanged from the previous period, but 
the percentage of working 
women
in agriculture had dropped dramatically 
from 96 to '24 ,percent, The
growth of,.female non-agricultural employment has increased from 4 percent
to 76 percent since 1973. 
 Working female employment is distributed among
the', following professions: (a) agriculture (24%); (b) nursing (5%) )secretarial (10%); (d) (5%);
JVA (e) headmistress (25%); (f) teaching
(30%); (g) seamstress (10%); (h) commerce 
(11%) 17 role of in
The women
the Jordan Valley is definitely changing 
from domestic Iservitude and.child production 
to fuller integration with 
the socio-economic 
life of
 

the region.,
 

'.Males,comprised some percent the72 of total Valley work force in1973 ' and still retained the same distributional level in 1986. In 1978,Jordanian male workers 
in the agricultural sect or comprised. some 
81
.percent of the total 
male work force. By 1986, this, percentage had
declined to 43 percent., 
 The number of Jordanian males in the hired
agricultural labor 
pool had approached zero by 1986 as 
foreign workers,
-mainly 
from Egypt, took their places (see Section Ila), above.
 

The growth of non-agricultural employment for males 
was as dramatic
as for females. Male employment distribution by 1986 was: 
 (a)
agriculture (43%),; public
(b) sector wage earners (22%); (c) private
-sector wage earners (12i%); 
 (d) self-employment (18%). 
 Males, like
females, then, have shown a rising 
preference for the upward mobility,
monetary incentives, and prestige 
 gains offered by non-agricultural

employment.
 

These shifting patterns 
of employment preference 
will most probably
continue as. reflected in interviewed parents' educational preferences for
their children and expressed desires for their children's future 
careers.
Eighty percent of those interviewed 
said that they Wanted high levels of
education for their children to allow them 
access to professional careers
 e.g. teaching, engineering, medicine, 
etc. The same 80 per'cent linked
these occupational choices potential
to 
 for income advancement. Fiftyeight percent cited community status improvement and prestige ascorollary reasons 
for their educational and 'rofessional aspirations.
Forty-seven. percent listed improved ,living for their children as animportant r.dditional reason 
for educational and career 
preferences.
 

7"Assessment team household survey and the 1973 socio-economic
 
survey.
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Fifty-five percent of the households wanted thoir male offspring to 
have university educati ons and fifty -seven percent wanted this level of 
academic a ch lev ml t. fob tLhe L r dlugh t e as we 1 i. Oly F i vt perc nIt: 
favored aLr icuT -ural, t ij in& for thPi r sons and noie ofF the respondents 
wanited tli is ki nd of tra in i Ig for the i r fd l;g} vis. T'l ese i dica tors 
clearly show t h t ,11d vtiI ]rVat IeY w th respect ta o culpA a] oles 
(f a rming ani id housewi fI-ev) of th set-xcs i n tlh( sao c i ( - coonloi. c strutuct ure 
are under oinv, a percepti, le me tamorplhlos is toward a more outward- Looking 
and les s t radi ti onal orienLtat ion. As such, the a.pi rat lanal values of 
Jordan Valley resi dents are becoming more simi lar to and integrated with 
the value swsvem of urban re; i dents iL the rest of the country, 

Other indicators support the above hypothesis. The analysis of 
changes in jeneratlior,'l edcatL nai achievemont 1 evi is revealed a 
signifi cant impprovement in educational access over time. 

Tab Ie V. 8
 
Comparative Generational Educational Achievements
 

in the Jordan Valley
 
(Mean Years of School iig)
 

Males Females 
Parents 5.4 3 . 7 

Offspring 10. 3 8. 5 
% Change 9% 130% 
Source: To 11anSu ryv±L 

These indicators show that the preferences f'or educational 
advancement expressed by parents are being realized in the actual 
achievements of tLheir sons and daughters. 

The improving pos Ltion of Jordan Val ey females noted in the 
educational s at is ica] trends i s f ur the r subst ant iated by a signif icant 
ri se in rhe moan ai of mat i . The f ae parent n (nerat showed aion 


mean age n. 17,7 yea s , wh ]e tihe maean f or the ir f emaI 0e wasoffspring 

19 .1 years , an in crea;e of 8 p ercent. Th is stat isti i is a further 
tndicat:or of nn fe eences aim eng nts and daught ers for increasedri . '' p 

o . d u g rowi nq thef na] fP Ln (Ioc on i.th a toendency a pas tpoe 
heretofore minos t important traditionl ev v n t iln a fePmalea ' s ,; foe tilne to 
achieve thlis clc at ive YVT rec int- aspirational goal,. 

,h t.,u± asrciai_.a 1 s c! 2 1 .0 I\ e' itas ri. s o ii s i g n if i ca n t I y from 9 
years fo r ma le Par a 5 the to 3 years for their sons . ThisiT ,i 1 samp le 24 . 

trend shows th growi ng iml)rt:anice of advanced eclucat ion for mal.e 
children and may also in1i r ctl reflect changes in miale marital 
practices that female statt changes with respect to educational and non
household caree r advaicementel are forcing on the social stiruc iure . Thus, 
it may he that changes in famale societal roles reflect both a cause and 
an effect of chanti ng male behavioral, patterns wi thin the traditional 

social order. 



179
 

in the traditional tribal patrilocal and patrilineal society chat was found in the Jordan Valley at the onset of the development effort,
the apparent 
 I end t oward female advancement represent a major and
highly si, i t-cawt break i th the past. The:e are clear indications of 
at t ud i changes, t ha t arte upsetting previously ingrainedcos culturalrant's. AsK Vhe trends aLward femalegreatpr emanc ipation from their
tr:-aditional r-oles as wive's a d mot hers continues, there wi] l undoubtedly
b.. significin .trcturA 'hnnges Cehn tradit onal social order which 
Coul d have far- reachig coprnseqeo n ces: 

(1) incre asing university educat ion for 
females is 1 ikely to accelerate their 
entry i ',,o irofessi careersonal outside 
the home; 

(2) more economic independence for 
females acquired through advancing 
formal education and employment outside 
the home envi. ronment wi 1l 1ike.y 
encourage greater indtepe, nidence of 
thought and withact ion resultant 
higher st atus in the Iil ani 
communal st riu 1 s; 

(3) a high er brid,,pice for salaried and 
educated fenials wi ll be demanded by 
both brides and fat hers, thereby further 
delaying the age or narriage and 
reinforcing,' the female emnancipatory 
t re trds n InI prCo g,re ss: 

The impact of these 
dnamic change; in the female societal position
is reflected in the decin ini.g fer ItifemIale 1 try rate in the Jordan Valley
and the favorabl 1 oCap ii on of,: the regional rate with the national 
average. ]n 1984, th ii aL uaai ave-rage t-or rural femhles was 9.97
1 i bh i ths; n ir ca ra Th e assesxmen. 1 t eam sample survey showed a mean
v'Lue of /.A , a dec in, of 2{ percent The decline in female fertility
and compi-at. ivelv fa orable pos:-it ion of t:he Valley with respezt to the
nationa atra, lrnds urthor ve ri fication of the female's rising status
and 1 ife q al itv ipcov nen . Continued progress along trendthis line 
shouldI s aw t lhe - Pnoral i !y hi gh rate of naturalValley population growth theJordan inand enhance the accessibility of finite social services to 
its pop nlatiOn. 

18 Ministry of Health data.
 

18 



By far the Jmost dramatic indicator o f education institutional 
effectiveness 
and change in the role, s tatu-s, an opportunities _for_females i' 'the& generati6iiall~'i't~era 'rate imiprvement. Female parents inthe statistical 
sample were 47.5% literate; their daughters had achieved
 
92.5% literacy in a single generational spaA. This is 
a 95% improvement.

For males, surveyed fathers were 
70 percent literate, while, their 
sons
had achieved 100 perceht literacy, a 30 percent gain, over this 
same .time

frame. This clearly shows that the educational system has accomplished

its primary objective, full 
literacy attainment, 
and that it has carried
 
out this mandate with equanimity and 
freedom from, traditional social and
 
institutional bias toward the male sex.
 

The final indicator of evolving changes 
in social structure of the
Jordan Valley is the declining incidence of patrilateral, parallel cousin
marriage 
and growing use of contraception 
among the female population.

Patrilateral 
 parallel cousin marriages (Bint El 'Amm) has been a
traditional and almost universal practice 
among the indigenous nomadic,

tribal groupings originally found in both the" East and 
West Bank of the
Jordan River . These structures place high value on kinship grouping,
lineage (hamula), and the extended 
family wherein the extended family,
the nucleus of Arab 
tribal organization, consists 
of several generation- 'Kof parents and children who trace their descent through the male line.
 

The marriage pattern 
(first cousin marriages) is practiced

guarantee retention of family 

to
 
wealth, property, land, and cattle within


the patrilineal structure. Arranged marriages between first cousis 
serves both to 
retain tribal and family wealth and helps. to reduce bride

prices and other financial obligations of the 
marriage arrangements.

Such arrangements may also 
 constitute a stabilizing influence by

minimizing divorce and 
facilitating understanding between daughters and
mothers-in-law, who 
are from the 
same kinship structure. This practice
is time-honored, traditional, and 
 inhibiting of female 
 growth

achl-evement. The evolutionary movement 
away from endogamous (dakhil al

ahsira) toward more exogamous (kharej 
al 'ashira) marriage arrangements


is another important indicator of social change.
 

With evolving, female 
 educational achievement, entry \ into 
 nonhousehold salaried employment, and advancing status 
within \family and'
communal structures, the 
marriage pattern is beginning to "decline in
favor of exogamous arrangements. The 
incidence of exogamous ma'rriages in the sample survey was 
33.3 percent. 
 Twenty and thirty years ago, most of
the marriages in the valley were patrilateral parallel cousin narriages.

This incidence exogamous marriages 
 is rising and will mo',t' likely

continue 
over several generations 
until it eventually domir'ates the .
 
social structure. .
 

Contraception is practiced by 
22.5 percent of the females in the
sample survey. Twenty years ago, 
 neither exogamous marriages, nor
contraception were practiced to any 
extent.. Both 'of these 
indicators

confirm fundamental changes in social 
values with respect to female


:mobility and reflects and evolving trend toward greater female
lilberation, personal growth, and ameliorating status. . 

I :99,•7, • 
.!% ... - 2' .. ;,• "- :,',, ,:-- - : •i -.. :.. - - F• ': 
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C Lose Iy linked with identified changes inr educational development,
feimale stat s, and social valucs i s a lraiat ic improvelent in heal th 
conditions among the Valley's residenit population. 
 n 1961 , the overalln a t io na I i nI it tj_ ni0__rt_ Ii tL, r waa: 1 5 1 p e r I ,PC)000) The Jor da n Va leyroa t v 1 1)8/ Was% 60. 4 per I, 0 ( ( t e itII surveVv) i 1986, the child
 
mnrL it v e of a I of Jordan was 55 per I1 )00. Thi s lat
.N1-t 


er rate wasin a '. ra n of both urban and areiV711s, tar wli h' ,Jor ai Val l v rate is 
p a, i.'. r rat.. con pa risols i irm t r o d i 1rt ' These cn!) 
 h eg' no rl e fflct ive ness

i,t-I,,v a IndcO iId heal th care services ii i,t Va IIe ind t be i7e s t of 
ai', gg ests t h a t: the qua it V 1 N re iI t. lie J ordan VUa I I \ S a t e I Il ii I eut. t: a that f r to he 1 r s of t11e co r r'I' an1d ma ; a1c t ual ly

,":' , tlie care available to rural inah i 7:: ofana th bh i thi iid vogions. 

A s;econd indicator of heal th c ar t s inare I, iva thbe .1ord Valleys. t signif reduct ion o E t1 e m- i t ',in jit i ni- do,nce and
If, Cicait 
 o . I I 

fIavorable conpa:ison 
of Val lev' general ea lth stat us wit tIh it a f ther-,st of the ,co)untrv. In 1961, the national avea'gel mo) l 1idity ,w 19 per
1 ,000 . The val.ue from the samp le survey was / pr I , 0l0. Th iiati onal

-'i'e for Jorda n is 18 0 0 0 2 0 , Up oper 1, suggsting;' ii', t t he 1eve1 oi healt hcal in the Jordan Val ley is at least coiIparabhl to, 
and iov eve n surpass

that uf 
the rest of lthe countr7y. The qtial i7 of h e a :li caIre services in
rhe Va lI ey probably exceeds that of iat: lona i tliealth c ar \ ices
s - in
 
v ral a17ea s of the inhabited highl 1 :ones in A t1 tie curre-n,0t. m,orbidity
rat o tor Jordan c i.ted above is an .
 rage of both ,uIiaL an1d urba areas.
 

The crowning aci ievement of the health 
care system' s efffect iveness
is the subs tantjial i crease in the life expectanc ulv h
i'1.. ii.ndex in
19(6 1 For Jorl0dan was 45 . 8 for ,1a].es and 46 . Eor femalesa Ti 19 8 6 , the
hat i oiiI average was 67 for males and 71 for Fo llI es The I ife
 

x .:ac: i , in the Joi-dan Valley from the saiup In sur'ev was if for malesand 75 for foew les, a five plrcent iinprn vomcne over the nat ional avelrage.

Ih d-amatic increase 
 in li fe exl)ectalcy 
 and ,the Jordan Valley'sfavoiab Ia I fre expectancy index pas1 t ion 41 i re.pect to the national 
average reflects the overall, quaI i t, 0f I i fe and health care in theJordan Va lIe y , the growing affluence of Jordant Valley rer;i dents
(Itieta y i inrp 

and 
ovements froiom agricultl ura1 expansion, productivity andd i '.eo s i i c a tin n .
 

As in all developing 
areas, health care im1tpro'veimlelnut.s have aggravated 
a -e'-l th t shoald be slowed -- tle high pop,ulation growth rate.
Joidnii Va hi oy average fami [y s He 1'icreased 

The 
fl om 5.7 in 1973 Lo 7 .5 in198,. 21 'or chi 
dren are sur'ivin-g ilto adulthood and 1110170 adul ts are1 i ii- 1011 l 1,c atilng upward pr'ssure on th6 inatural popula tion growth

rat 0 vii ch ina y later place in leas in bulrdens on public service 
fa i i unless further o -Vepcties expanded 
 pace with the increasing
 

iq Jerusalem 
Star, November 26, 1987
 

20 Department of Statistics, 1986 Yearbook.
 

21 Sample survey 1987 and Socio and Economic Survey 
of the East
 
Jordan Valley, 1973.
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population growth. 
 The life expectancy and morbidity/mortality trends 
are working in the opposite direction from the declining female fertility 
rate discussed above. In 1973, the percentage of the Valley population
under age 15 stood at 53.2. In 1987, the percentage had climbed to 59
 
percent, meaning that improving child and general health care is skewing
the population age distributon toward the lower end 
of the scale. This
 
trend will put further pressure and demand on social services in future 
ye a Ts. 

All of the above indi.cators clearly show that Jordan Valley h.alth 
care services have been very effective in improving the general physical
 
health of the region's population.
 

Together with improving health care, educational development, and 
changing soci al -'-lues brought 
about by economic growth and institutional 
effectiveness iImprovl:,- h un , have madenr'conditions also significant
contributions to a general amelioration in the region's quality of life 
i.ndex . 

In 1973, there were 
 a mean 4.3 persons per occupied room of
 
residential dwellings. By 
1987, this had declined to an average 2.4. In 
1973, the re-idential population densi ty index was 6.2 m3 per person; in 
the 1987, the living space per person had increased to 1.4 m3. This is a 
126 percent increase in available per capita living space and represents
 
a significant advancement in the quality of general 1 ivirg conditions. 
This evolutionary growth in i{ving standards has allowed fewer people to 
occupy more :esidential space. 

Together Wi.t h ame iorat-ing spatial e quity in Jordan Valley
residential conditL ons , the quali ty of residential environments has also 
greatly improved. In 1973, very few houses had pLublic ut:ilities (water
and electricity) . Lv 1980, one hundred percent of the dwellings had 
access to potable water, and 57 percent had electricity. By 1987, 90 
percent of the val Icy homes had been electrified. This growth in rural
electrification has produced a proliferation of Labor-saving and
 
recreational appliances 
shown in the following table.
 

Table V. 9 
Residential Appliances and Equipment
 

in Jordan Valley Homes (1987)
 
Item Percentile
 

Gas Cooker 90%
 
Washing Machine 80%
 
Refrigerator 90%
 
Television 
 90%
 
Telephone 33%
 
Automobile 
 33%
 
Radios 85% 
Fans 
 85%
 
Cassette Recorders 85%
 
Source: Sample Survey
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In 1973, seventy-eight percent of 
Jordan Valley residents owned

their own homes. By 1987, this percentage had 
risen to 90 percent. Also

the rumber of resident ial renters in the Valley had decreased from 14 
percent in 1973 to 
 less than 10 percent in 1987. 

The conu (,osit2ej c tur drawn b" of
all these social indicators is

that of a Jordao: Valley soc iey 
 that has advanced materially, socially,
economiaily, in 
 lectually , and physically over the two
past decades.
This mcsaic of soc Li I evolution offers further testimony to the soundness
 
of the integrat t-d rural development approach used to transform t-he Jordan

Vall.ey fKi undeveloped, under-util ized region in the early 1960's and
1970' ; t o a flou i shing prototype of a fully integrated and prosperous
 
soci - no iomic uiLt i n tV 1 80 ' s.
 

Th fob 1owi ng paragra¢phhs 
 of this sectiop provide a glimpse intoVa11Ve rp. 1dent 's atti Ludes and aspirations and show through a selection 
of case studie., from the s.ample survey how the lives 
of typical residents
have been afferted by the dynamic sec1o-economic transformation of the 
Valley during the past fii een to twenty years. 

C. Attitudes, Expectations, and Case Studies
 

Social services just touch 
the skin of
 
what we ace 
trying to do in the Valley.
 
It is easy to build new buildings but
 
what is; more cifficult is social 
engineering and the betterment of the 
human being. The heart of social 
development lies in the change in 
people's attitudes and expectations. 
Signs of them:e are multiple in the 
Valley for "forces have been unleashed, 
incentives created, 
resources harnessed,
 
ingenuity sparked and 
hope stimulated,
 
in an area that has tried unsuccessfully
 
to do these things for at least the past
 
10,000 years" (Ram! Kbourik, 1981.)
 

One of the househo1d heads the
in sample summed up his condition by
saying, "God's bounty has been bestowed upon me and my family, what else
could we wish for.." ie also said "I succeeded in farming, my scns are
 
all doctors in Amman, my grand-claughter is a headmistress 
of a school, my
wife has started literacy classes and 
I am at peace with my neighbors and 
commIhunity.'' 

Another example 
of fulfilled aspirations came from the case of 
a 57
 
year old middle zone Valley woman. She 
was proud, she said, because she
had j us t f Ynisbe the Elementary cycle by atrnding literacy classes.
She waits to go on until she obtains the "Tawj ihiyya" (High-school
diploma). In her own words 
she had realized her "life-long ambition
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of being able to read like her husband and children and of leing aware of 
what was happening in the world.' 

A young Val lev woman who makes her living from sewing wants to run 
for Parlial ent She sai d, "come back five years from today and I will be 
sitting in the Par! iament House in Amman, not at: this sewing machine." 

A young ma a eiplo;ee of tribol origin 'he belongs to the ;banayein
tribe) is studvi , for his- Masters degree in Adini strati on at the Jordan 
Unive rsirv. II l a I o c ompL i. t lilree t i ime s a week by bus to Ammian . He 
said "iy youni,r brother i t A[ e d Universitt in -Egypt studying toandlia 
become a lawyer, and my parenits want their son dome, u ldest to becter . 

A y)outn, iian in is; iIi (i Ilc t:eens s a Ld, 'my outlook en life is 
di fferent f ro mY father' s who is too old t: work. J have tasted a 
better l i fe and :nv hopt i s fo i,., chi l dren to have beaut i ful hones and 
careers, to in teal and bebe good th never in debt.'' 

A twenty-one ye ar: :,! d universi ty sctudent told the interviewer that 
he is e x p -,c i ! ( ge 1hi s MasL(er s degree iil Administration from the 
Jordan il i v I i in a year's Lim . ie comnmutes to Amman to attend his 
courses . He s a i d " iIy ! / y it r ,lI motie r *s following the literacy 
courses offered in M' aldi and wants to g-o OnI to secondary level after she 
finishe, the Aeimentari-y level at- the end of this school year. If an old 
lady I ike her is so m ivat ed, why can' t I be?'' 

Thii r v y two (S0 ) partuicipants in the saample declared emphatically
their refusal to migrate out of their villages. Some said they would not 
"know how t.o i elsewhere" percent declared they were1re Sixty-seven 
"happ ier Chin Len years ago". 

Of the sample ur veyed twenty (50%) would allow their sons to 
migrate in search of education and better jobs alt:hough 90% of the home 
owners of the sample were unable to live elsewhere and want to die in 
their place of bi rth, 

Even if they do not own land in the Valley the 90% who own their 
homes there want t~o die in them. Twenty (50%) entertained the idea of 
their children migrting in qearch of better jobs and better education, 
but returning later to live and work in their place of birth. 

These are just a few of the many vi.vid examples of how people living
in the Jordan Va1ley are expressing their unbridled optimism about their 
lives, the!r opportunit les , and Mtci r ambi t ions, and the resounding
endorsement they are giving to the quality of ife between Lake Tiberias 
and the Dead Sea. To fuliy appreciate the social dynamics which have 
taken place in the Valley over the past 15 to 20 years, the Assessment 
Team has included specific case studies from the sample survey to add a 
humanistic flavor to the dryer statistical trends. 
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The Upwardly MobileH igrant
 
The Egyptian migrant farm laborer. Iassan, came to the Jordan Vally
 

yeetateJranVle Hainan
nine years ago fe is thirty-nine years old and looks very much like
0111 a r Sharif, tle o ]ywood actor, he himself says it when you first greet 

lie and his Jordanian wife have four children, two whomof are boys,aged eleven itd nine, and go to the village primary school very close by.The two /ouniger cli dren six and four, stay with their mother who tends 
t he 1. opened fa il 1 .store. 

t: was in Ii -nt: of t, i s store tlha t: eve ryone s at t.a]kI g. Awa tef,Ha-s.n's wife cha1te1 1i sC, li.ng,IT , vegetables, soap im11portedPalest n (the west Bank) ( MorocC(' 
from 

i mported cans of sardines. Sheexplainied that, tle soap wasi; olive- oil based and had no chemiticali and wasused b,' the women of the vi I age for bath1ini' and h;iiI- waishi li, .
 

W hile the inte rvi ewer ,it v,
farinreIs passed 

;Ik i Ig t-o I a s s ai) :in d Awatef, villageby ilI thi [1-r )ick-;11) t r IIc k.s Is in 1 i f Hass an nee dedeggplants or (-,i ,i'lower. A at ef politely InLef 'i''_migl tt d "youhaven'tC Call see If i n i d s 1"I 1 ing1 what: 1 hive ! Tie I: ev.ItI t ;ne you pass , I might
odce... Aitotcneed sone 1Of /ou p % or fatrm,,r came by aid Alli st.opped.wentI to see w Iit (- i w s tr lgiI to s el1 . IIC Id hip j i s of "good qualityhone,'" Agini the ai(I g sii:i ias d tis ' d-odI okin wi "e declined sayingthey real I up in , t urLbIa o eed t: to sell chicken.
 

TIh y cO s i d. r tICeI. ei ,' s ucky s ince they:' have been 
 lodged for the1ast fi.V 'ear t or f ee b,1 a v ery k aid Jordanian fiia ily close by . They
have ') i ) ed rooIII - i'i % 1 r ooIi a ard
kitchen i.,bathroom. They have notyet be ih ooed o t i t ic Iei ie of te vi llage , but: they expect thisany d y h h-.p) y. ley ir w ith t: II soc ia progress they have made in thelast few years -isig i ot- just a fain laborer to store thusa owneracquiri 1ng more 
 st tus in lhe vil l"ae. In ilassan's words, "farm-labor is
a lowly occupat.i on e';pe,: [il l if one Is an iminigralit. 'Iowever, it hasnonettIeles allowed to myme 17ai se fali ly, vis i t Egypt from time to timeand s ave enouigh jIust Lo st r: th s new bus;ines1 s . I fcel that I am on myway to a ';at ter 1 if .wit B thc open ilg of my store. It will allow my wifeto work ai;ld halp improve oun economic condition. In my opinion it will.mainly help us raise our children giving them a good edcation, I want myboys to be better t:han me. As for my girls, I want them to know how toread and write be caiuse i.t is a shame for girls not to be educated, in my
opinion" 

One thing bothers Hassan about life in the village in the Valley;the fact that there 
is no health clinic in his area. 
 Every time he needs
health care, has
he to 
take the bus and travel about ten kilometers
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before he can reach rhe c] osr. one i n Maddi or Sawaha. 4owever, he 
declared his preference for the private or doctor nearby.ho.p ita. 'rhe 
p rivate doctte hoas be ei olhsvervVe d tie examiiilne a s. ick person carefully and 
gives letter medicine ve'ii Lto ugh it in; o.Lt.1 icrV than ho i('ine comingLbe (me 
out of t he clinic' s pharmacy. HIas;aii neede(d t oor h cpare very recontly.
He sa td he wen1t to the dent is;t in rLhe b 1ho t al iih Sout Shli 11 a (d had topt t 

dish out 4 J .). pl [the t: line on
pis wasted the bu s indl the bu; fare. 

Asked if :sie had n V chianices for acquiriur otLeri ;ki l s beyond her 
primary school ion, iassaiIls ' wiflewisIId sioI o I L ining could beeduecat n 
offered in the vi.llage such as sewing, weaving, tibi oi de ry, etc., so she 
could learn sometlini usef ul for her fami ly in tLN spare time11 10 she 
has . Bu t the T00 , s. c o e is go!1ig to keep her " hap p s-lth .a id. Shle is 
going to make then piastres on each 'hic , se nt:ls! 1car 1 fe is going 
to be 0 K . Thi s is a case of! a li gran L far -l.1ahorer17 w hIia,; set t ed in 
the Vail ir anii d is asking 110l .foo iL ti at in next: year.fo good r I an Vonl / ie 

Fifty-year old Moussa li ves in Lhe Va IIeY in an ethnically
homogeneous communi ty of 2000 persons according to his and other 
villagei-s'estiwates. When lie first ser.t:]ed in the Va ley, he lived in a 
goat-hair tent. In the space of a decade, he has made a hugh leap to a 
new ten- oom hoi.se (which lhe owns) rhat cost him 20, 000 .Ii)s to build, He 
posse ;es every material comfort includti ng a T.V. , a telephone, a 

ator, gas u1) t wentyrefr ger a stov . coisuminiig up -o ga; o tles a month, a 
washing machine, a Le 8 t:;tO I 1n. utrnli ce . Hei hieii as af bathtiroom and a 
kitchen wvi h clean safe dni gbinwater oni tap even though only two years 
agn, witer in his village w , still uinsafet and p)o luted. 

llou.es for many vi 1 lahe res i dents are tiny; and made of traditional 
materials . Fifty percenti of tMoiii still have no electricity and a number 
of families still live in goat hair tents. Moissa's vi llage now ahas 
factory for malking plastic white boxes used by fa rmers to haul their 
fruits and vegetables t~o the market. This has given jobs to a number of 
the village's young men. 

Inspite of this industrial pr'ogress, the village does not yet have a 
health clinic. it does not have a preparatory school for girls which is 
needed according to Moussa, to prevent girls from "being alone on the 
roads walking to :he nearby school" in the next vil.lage. 

Moussa complai.ns abcut the b.sence of health ci inic inthe bitter 
t e rm s saying, "I have ots of sickness in my family e.specially amongst
those who are under fifteen! I have 19 of them. I am ashamed of being 
seen by the other vi1 lages passing by in my car cacry ing 6 or 7 children 
at one time going to the health cl inic and returning from the health 
clinic in Sawalha which is at least 14 kilometers from here!" 

http:complai.ns
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Moussa farms two un I ts of 35 and 30 dunums, His three married sonsall work with him. ile pays a thousand J .D. s rent for each of his unitsand pays each of his sons two and a half J .D.s daily wage. 

He exp I a [ned thau he buys h is family food in hulk and no less thantwo boxes of apples at a time so as 
t to keep his family in good health.Bu [nspiuce of the good food he buys, six of his children died years agoof diarrhce -dchydra tion which he attributes to illiteracy, lack of 

awareness, la::iness, and lack of cleanliness on the part of their 
m1o the s. 

ho'ssa has an honorific pos;itiion in his village; he is its "Mukhtar"(Mayor), elected by the other villagers. These all belong to his tribe"Al-i'aamra h" T'ho y are mainly refugees from Jerusalem who migrated and
settled in the Vale'v after the 1967 war. 

[nsp i UPe of his ris .: in social status and secure economic situation,Moussa rema in; very tradi t ion-hound, le has four wives, has lost anotherone, has divorced a sixth on,, and has a total of 27 children who are
still living; six oth r died aLo g tbe way. 

On the o e hand h had made hig s trides, but family-wise he remainsa "bastion of tradi t ion". His "womnII" (wives and daughters), in his ownwords, "wi ll1 never get his pc rmi s ion to work outside the home even if hehas tc beg! " He profe,; to "kill himself" rather than allow his 
daughters to work. " iri s are made for marriage at about the age of 1516," ie says , "Aricultural labor is 'shameful'be chosen for them! Wivesfrom one'sa own tribe, preferably first cousins and 

are to
daughters 

a re not t o b': o g1v t oO ou ts i(de rs"
 
The Iirin'i Wili:i' to lj vy, Like 
a KinZ, 

Mohamed i s aI mniddl e aged high school graduate who farms in thesouthern Jordan V l ey. ie was first a government official, but aftereighteen years of sitting in an office in the big city and earning a"miserable monthly sa ary" , he gave it all up, took early retirement and 
went back to fuL. ime farming. 

Mohamed has, as was expected of him, married a close member of histribe the Adawen. He has seven children under the age of fifteen and theei.ghth is on the way. Four of hi.s children go to a private schoolbecause " they get a much better education there and the school bustransports them safely leaving we to attend to my business and not wastetime driving them back and forth",. He refuses to allow his daughters towalk alone to school and he is wi]iing and able to pay 168 J.D.s per
child which, in his opinion, is "worth it". 
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lie is at the moment building a nine -room house on a seven Dunum plot
of fruit-tree filled land. His house is almost finished. It has three 
bedrooms, one very big liv ing room, a spare room for guests ard, of
 
course, a separa.e kitchen. But Mohamed stressed that fact that 
 it will 
have three separate bathrooms, one for the girls, one for the boys and 
one for him and his wife. 

Mohamed Ls , from now on, a permanent set tler in his village, will 
never Leave it, nor does he want his ch-ildren to leave it. tHis daughters
will be marrted to cousIn.s or close relatives of his tribe. His sons 
wil l do the same and will settle, with his help, either in farming or in 
private sell emp loyment in the same village. "Government j obs pay such 
small salaries and limit one's changes for upward mobility and economic 
improvement," he says. "My daughters are doing very well at school 
earning very high grades close to ninety -six over a hundred", he proudly 
b u a .. 

Mohamed owns a 34 Dunum unit which he devo-es entirely to growing 
bananas, lie grew vegetables a few years back and ritually ended up with 
a loss, so he had to swi tch to bananas . in 1981, there was enough rain 
and water for him to make a 20, 000 1 .1). profit. But the problem since 
has been water shortages! Bananas requi re Much water and lie is only
all owed twentv- four hours of wat e r every five days which cost him 
fourteen J .1).s. The amount suppl.ied is not sufficient. There is a great 
need for artes ian well digging in hi ra . "If the governnent gives me 
enough water, I am ready :o live like a king!" If only they will allow 
me to dig my own well ard leave me in peace. Even if the process might 
cost ilt about ten thousand ditnars , I am ready to start the digging". 
What is needed, "he goes on to say," is a dam in this area." lie says he 
has avo i ded troubi e as a result of cropping patterns imposed by the 
government. "Nobody i.s following cropping patterns! Farmers go to jail 
and pay high fines of ten dinars per Dunum but plant wha: they want. My 
major problem as a farmer is marketing. There is no well organized 
system and we are in need of foreign markets to absorb our produce. I am 
not in need of government aid. I am doing very well thank God, if only I 
can get the water I need!" 

The Emancipated Housewi. fe 

Ajayeb is a forty year old housewife and mother of twelve children, 
the youngest of whom is eight years old. Her husband is a successful 
farmer in tle Southern Valley zone. She is the cousin of her husband and 
they belong to the ' Udwan tribe' , the most tradition-bound in the 
qouthern zone. Both she and her husband decidad it was time for them to 
stop having more chi ldren so she is us ing "a safe birth-control 
method", according to her. All her children are in school. One of her 
daughters is a staff nurse in Amman earning 180 JDs monthly. She drives 
her young children to school and considers harself "well informed about 
what takes place around her". She said her greatest pleasure is reading
the daily Arabic newspaper and holding a discussion about the news with 
her husband and eldest son.
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This mother of twelve children proudly displayed her books, and asample or 
her composition and calligraphy. At the end of the 
interview,
she affirmed she was not 
stepping her literacy classes 
until she obtains
her "Tawjihiyya" (High-,school diploma) and be, in her words, "the equal

of my e idest daught 0 !'" 

7rom ,School M id to School Teacher
 

Born 31 vars 
 ago i M'addi, Souriyya is a high-school graduate,widow, and ot,w er o f two boys , now aged 22 and 18. At the age offourteen, Sou r i ,,v- was withdrawin from preparatory school in order to 
!1.'arry in1 coi I 'i,1( with famil y and1(1 local .ctstoms. Three years and twosons La e- hut hu isbaid di >.l I eav.inlt her to care for the children.
 

"My f£a i v L i dIco remarry 
me, but I vehemently refused and decided 

to rai_, e It(! c IIi 1 a ii I yse I f. I us ed the last few dinars to buy asecond-hand sewi 
n ilaching and became a seamstress ove rnight." 

Th e ilIg 1,,t ol lowing years were a consant st ruvgle to make endsmeet. ih back breaking work 
day alter 
day and the insufficient ncome Iwas abl t o earn FI o it made me want to change my, lif
 

After examining 
all the options 
open to a young widow in M'addi, myonly way out was to take on the job of an "athina" (maid) at the localgirl 's sclhool . Thete I wouLd not earn much more but the most importantpoint was hat: i could go en to study and finish my secondary schooling

to obtain my Tawjib.hiyya (Htigh-school diploma).
 

Through sheer determinat ion ,and steadfastness, Souriyya realized her
wish Ln six years. From t:hen on not:hiiig could stop her. With th'?opening of thr Rural Development Centre in l'add[, she decided to taketyping ai o.. racetarial courses which carried her 
till 5:00PM on most weck 
days for thr o, mn1 th 

"After my, (1egrees and certificates, 
I decided to a.sk the Ministry of
Education to upgrade my job from a simple school maid to a secretarialand typing teacher at the Rurt:] 
Development Centre. 
 I fought for a whole
year, wrote many letters to many people unitl I was able to raise mystatus froim a school 1(dai to 
a schooL teacher". 

,,T settled in my new position with pride filling my heart. Allthose who knew me congratulated me and I felt satisfied and happy formyself and my children. Now I felt I could really give them what theyneeded and concentrated on their education and their future careers. Iwas further enbolidened by my past successes and 
felt there was nothing I
could 
 not overcome 
 in life; so I found myself studying again and
obtaining a cert£icatc 
in teaching methodology. I also took a course in
the repair of electrical appliances and 
cars, thus I greatly improved my
economic situation. I enlarged my house, painted 
it myself, furnished it
and planted a garden with 
several kinds of 
fruit trees around it.
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"My oldest son has now graduated from secondary school and is in the
 

Military. He wants to become an officer. My youngest son is finishing
 
his Tawjihiyya this year.
 

The news of Souriyya's success reached the Ministry of Labor and
 
Social Development which selected her as the Jordan Working Mother of the
 

Year and Queen Nour herself journeyed to M'aadi to decorate Souriyya in
 
the presence of all to see with a medal and a certificate to mark her
 

extraordinary achievement.
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VI. PROJECT SUMMARY
 

The following summarizes the individuql projects, by 
sector, of the
.tegrated rural development program 
fcr Jordan 
Valley from 1962-1987.
lis integrated effort, 
 affecting both the physical and socialiviconment 
 of the valley emanated 
 from a succession 
 of planning
ctivitins and a large number of external donor financial and technical
ommitment,. 
 The toto!l investments for this effort had reached JD 280.7illion ($US ?00 :illion) by the end of 1985; USAID provided 45 percent
f this inpit. . 

In addition private capital investments for on-farm agriculturalimprovements and housing have been estimated at JD 74.1 million ($US 211million) composeQ of JD 12.0 
 million from parastatal credit institutions,
JD 37.5 mil lion from banks and suppliers promoting input sales forimproved agricultural technology, and JD 24 .6 million for other
miscellaneous self-financing commercial ventures.1 

The planning process began as an effort to realize the vastagricultural potential of the Jordan Valley and to raise farmers incomesand living standards. In 1972, the Jordan Valley Authority wasestablished to coordinate the integrated planning for the valley.
 

A three year plan 
 for the Rehabilitation and Development of theJordan. Valley (East 
Bank) 1973-1975 was prepared and 
used as the basisfor soliciting Jordanian and external participation. A number of donor
agencies were attracted and the plan lead directly to the design andimplementation of 
many of the development projects.
 

Soon after the plan had gotten under way, it became apparent thatachievement 
of various targets and objectives were much 
too ambitious for
the time-frame originally specified. 

Subsequently, 
 a second plan 
 was developed, the Jordan Valley
Dovelogme Plan.n t 1975-1982, to
3 

integrate all activities of the previous
-year plan and t:o increase the supply of water 
 thrugh further expansionof the irrigation works. The plan is commonly referred to as the Stage'
II development plan. 

Since 1972, the philosophical underpinning of the Jordan Valleydevelopment effort 
 has been a fully integrated 
social and economic
 
development approach with 
the following targets:
 

to rehabilitate 
the Jordan Valley by
 
restoring the infrastructure damaged
 
in the 1967 War.
 

1 JVA. The Jordan Valley Development. The Plans; the Achievements. 
Future Activities: 
Amman, February 1987.
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- and to promote further development of
 
the Valley to increase its contribution
 
to and integration with the national
 
economy by expanding irrigated agri
culture, creating job opportunities,
 
and promoting social development to
 
make the Valley an attractive region
 
for human habitation.
 

All of the development plans, therefore, centered around key goals 
of water resources development, expansion and improvement of irrigation 
systems, a village development program that included town planning, 
school construction, health centers, local government buildings, training 
facilities, community development centers, and land redistribution. 

The effort also included provisions for public utilities in water 
supply and electrif cation, telecommunications, arteriec, of 
communication, farm-to market roads, and village streets. The plans 
further incorporated plans for agricultural support infrastructure 
including grading, packing, and marketing centers, tomato processing 
plants, marketing container factories, seed reproduction centers, and 
soil and water laboratories. 

Stage I irrigation projects encompassed all irrigation areas 
receiving water from the unregulated flow of the Yarmouk River togecher 
with the free and regulated flow of the side wadis between the Yarmouk 
River and the Dead nea.
 

Stage II projects included unfinished activities of Stage I and 
added projects to use the regulated flow of the Yarmouk River through 
construction of a Dam at Maqarin. In addition to unfinished Stage I 
projects, Stage II added the following components to the system.
 

Construction of the Maqarin Dam with a
 
live storage capacity of 388 MCM;
 

Extension of the East Ghor Main Canal by
 
14.5 km with an expanded distribution
 
network for irrigation of another 10,000
 
ha of new lands;
 

Pressure pipe conversion of 12,000 ha of
 
gravity irrigated areas, primarily in the
 
northern valley. These are the areas that
 
were irrigated by the East Ghor Canal
 

Project (1961-1967) and the 8 km Canal
 
extension that was completed in 1969.
 

Upgrading and maintenance of the East
 
Ghor Main Canal of related hydraulic
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structures that were constructed in the
 
early 19 60's.
 

This prog ram further included the construction of domestic watersupply systems for Amman and Irbid. 
 Under this effort 120 MCM of Jordan

Valley water resources 
were 
supplied to the Urban population living in
the highlands in the northeastern qector of the country. 

In subseIuEnt y ears, the Plans were modified to reflect current
realities. Failure co proceed with the Maqarin Dam required full
dependency on existing Jordan Valley water resources to meet agri
cul tura, and urban consumpt ive requirements. This necessitated the 
following modifications to t he original plans: 

The Wadi Arab Dam was raised to iacrease 
its storage capaci ty to 17 MCM to 
reserve additi onal water for domestic 
purposes; 

The East G61or Main Canal was extended by
14.5 km with a land area reduction from 
10,000 to 6,000 ha to be developed in 
the southern valley for winter vegetable 
cropping; 

The King TaIal Dam was raised to 
increase its storage capacity to 82 MCM 
and allow diversion of the desert 
catchment in Qa'Khanna to the Zarqa 
R i.v er. 

All clements and projects 
of the Stage I plan have been completed
and are in operation.
 

Staga II projects are in the following stages of completion: 

The Wadi Arab Dam was finished in 1985; 

Construction of the 14.5 km extension of 
the EMGC to irrigate 5,975 ha and 
installation of pipe networks was 
started in 1984 and will be finished 
in 1988 ; 

Construction of the Middle Ghors 
Conversion Project for 5,257 ha and 
development of 1,062 ha of new lands 
began in January 1977 and is scheduled 
for completion in 1989. 

Two major domestic water projects were 
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completed in 1985. One supplies Ibid
 
and Mafraq with 20 MCM of domestic
 
water; the other supplies 45 MCM to
 
Amman, Balqa, and Zarqa all from Jordan
 
River Valley water resources.
 

The following is a synopsis and assessment of the individual
 
projects comprising the Jordan Valley integrated rural development
 
scheme.
 

A. LAND AND WATER SECTORS.
 

Modern planning for the development of the land and water resources 
of the Joidan Valley started at the turn cf the century. Successively, 
several investigators, ?ngincers and promoters formulated various plans 
of development, some modest, others more ambitious . An exhaustive 
enumeration and description of these plans i s contained in the recent 
book by Rami. G Khou i , and his chronology - - although interesting-
will not be repaed here in the ilteror st of avoiding repetition.2 

The prc.~oL; developnment of t he r ast baik of t he Jordan Valley 
-
origi nated wi tiL tihe lakcr-larz studi es carri cd out in 1i53 55 by the 

associated Fi r 0 s M ichaol Baker J r. , Inc , aid I arna 1Eln gin eeI rig Company. 
Their eiglit volume report contained the resul ts of a very comprehensive 
land class i.f I at ion survey of the Jordai Valley, aid a plan for 
irrigating its arable lands using water from the Yarmouk River and from 
the side wdi s. 

Recognizing that the agricultural development of the Valley would 
require a long period of time, the plan was imtplemented in several 
successive stages. This had t Ie advantage of rinimizing the capital 
investment to be made at a ny one t i ii) , while permitt ing an orderly 
development prnc> :ss. Figure VI. 1 shows the locat ion of the various 
elements of the project. Table V1 .1 presents summr ary data on the various 
stages t,hat were carried out oiver the past 25 years. The following 
paragraphs describe these stages. 

1. THE EAST CHOR IMAI N CANAL 

ConstructLion started in 1962 on the East Chor Main Canal (ECMC), 
designed to convey up to 20 m3/s of the unregulated Yarmouk River from an
 
uncontrolled diversion located near Adasiya to the irrigable lands of
 

2The Jorda. Valley, Life and Society below Sea Level, by Rami G. 
Khouri, Longman, London and New York., 1981, pp. 43 - 72. 
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Table VI-) - Sumry Data on the .ordan Valley River Projects 

Project Cost Contribution 
-liIlons millions
 

Dates o equiv. Funding
Projects Function Consultants Contractors Implenentatlon J.D. U.S. S Instltutlon - Orig. Curr. Equiv. $ 

East Ghor Canal Project
 
I. Original E{mC (69 lun) Irr. 12.000 ha. Baker-Harza Impreslt 1962-69 6.8 M 12 N (S2 USAID S12 M 
2. 8-k extension 1,300 ha. 1966-69 0.9 4 Kuwait Fund
 
3. 18-ki extension " 3,650 he. Oar Al Hannasah Cho Suk 1975-78 5.6 4 115 4 USAID 110.0 M
 
4. 14.5-k. extension 
 6,000 ha. - J. Rlepl, G-CH 1984-88 11.0 N KFW CH 101. A $60.8 M 

Zarqa River Compie" 

store 48 WP3
 
I. King Talal Dan Irr. 5,076 he. Energoprcjekt Planum, Yug. 1972-79 16.2 M 546.4 N JAbu Onabl Fund Dirhams 21.5 M
 

I + 1,300 ha. 
 Ku aIT Fund K.D. 6.482 N2. Zarqa Triangle Irrigation Irr. 1.500 ha. Oar Al Handasah Cho Sujk 1975-76 $ 5.R 14 USA-D 
 $4.5 M
 
3. Raising of King Talal Dam store 82 Mm3 HarZa Hanbo 
 1983-87 20.0 Me Kuwait Fund K.D. 10.0 N $36.3 M
 

Northeast Ghor C:pie 

stor. 4.2 M04 1969 00. ZIglab Dem) 
I. X. Zlglab Da. & W. Jurum Irr. Irr. 2,760 ha. Oar Al Handasah Cho Suk 1976-79 113.0 M I.0.A. S7.5 1 

tIcl° 1.000 ha. cony. OPEC S1.65 N
2. W, A--o rve & Irrigation g'store 20 14C Nlppon-Kol Hanbo 1982-85 (dar) dam JD 17 N $52.J N Japan Go'rt. Yen 7,000 M $52.0 N 

Irr. 1,250 ha. 1983-85 (Irr.) Irr. JD 4.5 N
 

Southeast Ghor Complex 
,. Kafreln Dan store 4 IW3 McFonald Cho Suk !966-68 2.9 M S 9.6 N U.K. 
2. HIsban-Kafreln Irrigation Irr. 1,550 ha. " " J1976-78 
 KFW D4 14.9 1 $ 7.2 N
 

ater Supply Projects 

145 M40/year 
I. Deer AI t-Anran ter Carrier ,dcm69'tlc water Stanley-Boyle 'othercat/ 1982-85 52 $15511 USAID S24.0 N 

nar,
2.to a p Hanbo , Saudi Fund RIyals 117.05 S31.4 M2. Irbld Water Supply 'dljstri;tlon & 
 1981-86 28 M (7) USAID 123.5 M
 
collect ion
 

Fstleat.
F FinAl lr.t n-edlnn. 
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carries thus 

Yarmouk to the beginning of the 

the Ghor. A 960 - meter tunnel,._, water diverted from the 

;MC The canal itself, with its total
length of about 10 km, was constructed at different times in 'i.

-"---Suc cessive-s ect,iion's.. . .. . ... .: .;.. . .. . .. . .. . .. . . .. .. ,. *I..,' 

The first two sections were construoted from 1962 to 1 69 21rsthe initial 69 km from Adasiya to the vicinity of Deir Alla and s6 on
thereafter, an 8-km long extension from Alla
Deir to the vicinity of
Damya Junct'ion 
(see Fig. VI.I). The canal, trapezoidal in section with a
3-meter width, was lined with concrete so as to carry up .:to 10 m3/s
within the limits of the lining. This was sufficient to surface irrigate

some 11,700 hectar(.s located within 
 the command area. The canal
excavation was designed so that the concrete 
lining could be extended at
 
a later date. This was 
actually implemented in 1966-68. 
 The., lining was
extended''
on both sides by 50cm, permitting immediately the, surface

irrigation of an additional 1300 ha 
and ultimately the conveyance of up

to 
20 m3/s from the Yarmouk at Adasiya.
 

The EGMC was further extended by 18 km in 1975-78 to 
irrigate by
pressurized pipe systems additional area of 3650 hectares, and finally
an 

by 14.5 km starting in 1984. This last extension, with a capacity of 5.7
m3/s will serve under pressure 6000 hectares located south of the 
town of
Karama. The construction work is currently in progress, and is 
scheduled

for completion in mid-1988. This 
will complete the canal as the 
main
 
water carrier serving about 
23000 hedtares irrigated from north to south
 
in the East Ghor of the Valley.
 

(1) Irrigation from the EGMC
 

teIrrigation of the approximately 13,500 ha within the command area of

the East Ghor Main Canal was intended to be done by, gravity, and

initial 77 km completed in 1969 were 

the
 
provided with gated 'regulators.


There are 35 check structures consisting each of a 3-meter wide, manually

operated radial gate with symmetrical side overflow weirs, two on each
side of the gate, for a joint crest length of 3.7,m. .Flash boards are
used to adjust weir overflow heights. Other structures include 11

siphons and 3 flumes across wadis, 
several wasteways for flushing and
 numerous side drainage overshots and bridges. There is one 3-bay

trapezoidal weir measuring structure towards the northern end of 
the
canal. 
 Many submain and lateral. turnouts are installed directly on the

main canal. These turnouts have steel gates varying in width from 110 to

120 cm. The gates are manually adjusted 'by the ditchriders. The
turnouts serving a concrete-lined open channel distribution system 
to the

farnm units. Each farm unit 
turnout is equipped with a constant head
orifice flow gate. Surface irrigation methods practiced on the first .,13,000 ha: include the zig-zag furrow method for vegetables, the basin'

irrigation for citrus, the 
big border method for bananas and alfalfa, and
 
the wild flooding mechod for cereals.
 

'1.i * i
 

'3 '1 
"3- IT 

' ,3 .... . ..
 

:i/ 3_
: - . . . ':' "'L.*L."(1~i : .:: :i 
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Unfortunately, most farm parcels were not leveled, and surface
 
irrigation application has not been uniform in many areas. As a result,
 
water-use efficiency and crop yields in some locations have left much to
 
be desired.
 

The later canal extensions (18 and 14 .5 kms - - - as well as all 
irrigation projects implemented in the Valley after 1975) were planned to 
correct this def iciency by ado p ting a newer technology permitting more 
efficient irrigation o, sloping terrain -- sprinkler :igation. The 
distribution system; wecr de ig ined and constructod with pumping stations 
drawing water f ro the I (i , and discharging into pressurized pipel ine 
ne tworks . l onn0M ec(t is( we re do-i ',od oo provide water under pressure 
to ac tua e spri nkle s, Eac h farm is oqui ppd wi it a turnout structure 
Lnttd 1)111 i e 1 pi p 11iue w i cli tin; t out lot. a Ing its edge . Each farm 
turnout i als-o provdttd li IfIlow and pressure regulators, an i.solation 
valve and a fIo, mete, . Thu .IVA purchased portable pipes, :prinklers and 
associaLd fit rin. to equip some 2 ,0) farm units, with the intent of 
supplying the.1m 0 n tt ',n,-te credit: basis.ot farmo onS lo itm 

~ow wer", VaI I 'y Farme p I1 i Y(d wi ti V ate r unde7 pre ssure showed 
1 ltt iint tit sp r riga t tti1 1nsteaId, thein iItklr ni n adopted newer 
drip- itt11 itme I Ti" t 0o permit high10t ho d.s, :dd ion ing; irri gation
 
efficiencies, d ii , i t:ri at- Iun Lod to t he ch ieveml'enL of high yi olds for 
cash crmop; grown )V the farmes andi thi.s i rrigation method, often 
a soci at.a with piasticulcur , iq ga in i n g f nc ro(asirn popu ] a lity in the 
Val !ey - Howev-er, accImulo 1ion of sal ts in the vic init Y of plants 
.i1fiti/ated by drin mot rdlequire occo.ional leaching, and Valley farmers 
aire experLencing the side effects of sal init tv buildup. To address this 

p roblea sprinkle r systems could be leased for a season once every 3-4 
years to remove salt deposits ftroin the soil. 

Consultants: Baker Hlarza
 

Dar Al Handassa
 
Contractors: Impresit
 

Cho Suk
 

J. Riepl . Cmubh 

Cost :
 
Original EGMC -AID Loan JD 4.2 million ($12 mil)
 
8 km Extension -Kuwait Fund JD 0.9 million
 
18 km lExtens ion -Aid Loan JD 3.5 million ($10 mil)
 
14.5 km i. tonsi pn-KFW JDl 1 .0 million 

1 JVA data indicate that during the 1983 -84 winter season, out of 

15,400 hectares irrigated in the Valley, 9, 500 ha. were irrigated by 
surface methods, 5,000 ha were irrigated by drip methods, and less than 
1,000 ha by sprinklers. 
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2. 
 THE ZARQA RIVER COMPLEX
 

This scheme was designed to regulate 
the flow of the Zarqa 	River, a
tributary of the Jordan 
River, and allow 
the use of that water to
irrigate by sprinklers 5 ,076 ha in the 
Zarqa triangle. The project wasalso de:,igned te supply 1-300 ha located immediately downstream from the
section of the EiGM;M completed 
in 1969, and not heretoforn irrigated.
 

Regulat ion is pi'ovided by the King Talal Dam on the Zarqa River.The o ,pirc l sr-ucture wa s complet:ed in 1979 with a heilht of 92.5 meters
and a live storage capacity of 48 MCM (mil lion cubic meters), The dam was recernt .0 (completion 	1986) raised by 15 meters and its capacity
increased 
to 82 MCM to capture and 
store most floods. 

A divers ion 
weir across 
the .Zarqain the vicinity of Deir Alla leadsthe regui t-ed releases from King Talal into 
 a system of pressure
pipelines Vh at i rrigat e some 1550 ha that comprise the Zarqa Triangle
 
Irrigation Project.
 

The are a actuall y served from the Zarqa River is smalle, r or ginaIIv i1t1L e oded 	
than 

bec ause, about l1Q80, it was contemplated to reserve 
soie of rh wa oLr stored in the KinZ T- 1 reservoir tor imuniz a"w l
 s upp I v t:o Amman . Th i s i;ceme was subseque nt v abandoned, and the waterrwg.uit. d by t lie King Talal 1)am is now conveyed to the EGMC inreplacement of wal Pr 	 piaptvd from thi EGM( to Ammana by way of the Deir 
All a-Amman Water Carrier Project , de rcr ibed in a Inter section. 

Consultants • 
 Eien goproje t, Yugoslavia 
D.2-r A 111 and is a 
H a r z a 

Contractors: Planum. 	Yugoslavia
 
Chosak
 

Hlanbo
Cost: 

King Talal Dam 
 JD 16.25 mil ($46.4 mil)

-Abu Dhabi Fund 
 ($ 5.6 mil)

-Kuwait Loan Fund 
 ($16.8 mil)

Zarqa Triangle Irrigation JD 
 1.58 mil ($ 4.5 mil)
 
-USAID Loan
 
Raising King Talal Dam JD 6.99 
mil ($20.0 m!l)


-Kua i t Foond_______ 

3. THE NORTHEAST CHOR COM,.PI.EX
 

The Northeast 
GIhor Complex, constructed in two successive stages

from 1976 to 1987, captures flows from the three 
northern most wadis
Wadi Arab, Wadi Ziglab and Wadi Jurum. The first two are now regulated
by dams, while the 
project uses unregulated flows 
from Wadi Jurum.
 

http:COM,.PI.EX
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The Wadi Ziglab dam, completed in 1967, is a homogeneous earth fill
 
dam with a height of 47 meters. Its live storage capacity is 4.4 MCM,
 
and it has a gross yield of up to 10 MCM.
 

The Wadi Arab dam, is now (1987) essentially completed. It is an 
earth rockfill dam with a height of 80. 5 meters and a live storage 
capacity of 20 MCM. This dam replaces an older dam with a storage 
capacity of only 6 MCM and a diversion weir. Wadi. Jurum flows are 
controlled by a simple diversion weir. 

Fhe complex, interconnected by pipelines, irrigates a total of 4010 
hectares stretching over a distance of about 31 km along the Northeast 
Ghor , from Wadi ZigLab in Lhe north to Wadi Raj ib in the south as 
fol1 ows 

From Wadis From Total
 
Ziglab and Wadi Arab
 
Jurum
 

New lands
 
located above
 
the ECMC, ha. 1760 430 2190
 

Areas within
 
the EGMC
 
command crea,
 
converted from
 
surface to
 
pressurized 
irrigation, ha. 1000 820 1820
 

Total 2760 1250 4010
 

Service to the irrigated areas is done from main distributing
 
pipelines crossing the service area along its length. These mains have a
 
total area 
of '.1.3 km with diameter from 900 to 200 nmn. Distribution to 
the farm connections is by a network of pressure pipes with an aggregate 
length of 414 kin, with diameters ranging from 100 to 250 mm. A pumping 
station pro-ides adequate pressure to the higher portions of the pipe 
network. 
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Consultant: 
 Dar Al Handasah
 

Nipon-Ko1 
Contractors: 
Cho Suk
 

Hanbo
 
Cost :
 
Wadi Ziglab Dam and 
W. Jurum Irrig. 
 JD 4.56 ($13.0 mil.)

-I.D.A. 
 ($ 7.5 mil.)
-O.P.E.C. 
 ($ l.b5mil.)
Wadi Arab Dam & Irrig. JD 21.50 ($52 mil.)
-Japan Government 

4. SOUTHEAST CHORS COMPLEX 

This complex uses the flow from Wadi Kafrein, regulated by theKafrein dam and reservoir constructed in 1967, and the unregulated flowof Wadi Kisban, ccnt rolled by a diversion weir and diverted into theKafrein reservoir by a carrier pipe. The facilities, completed in 1978,supply water to 1550 ha of lands located above the EGMC command area forpressurized irrigation by means of a pumping station 6 3and a -km network
of pressure distribution pipes. 

Consultant: McDonald
 
Contracter. 
 Cho Suk
 
Cost :
 
Kafrein Dam
 
Hisban Kafrein Irrigation JD mil
2.9 ($7.2 mil.) 

5. THE SUB-SURFACE DRAiNACE PROJECT 

Salinization of the soil over some 3200 hectares has occurred as aresult of inadequate natural drainage and accumulation 
of water in theground during the years of irrigation. The groundwater 
table elevation
is monitored regularly by JVA, and those areas most urgently in need of
drainage have been identified. 

The JVA procured perforated PVC drain pipes (flexible as well asrigid), a trenching and drain pipe laying machine, dump trucks 
and shovel
loaders, 
and is installing drains 
at the rate of 800 ha per year (75 
km
of drains). By the end of 1985, the drainage of some 1800 hectares had 
been completed. 
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Consultants: Harza
 
Contractors: JVA Force Account
 
Cost: JD 1.0 million
 

6. THE DEIR ALLA - AMMAN WATER SUPPLY PROJECT 

The project, also called "North Jordan Domestic Water Supply
 
Project" is a new water supply system for the City of Amman and adjacent 
areas in Jordan with a maximum capacity of 45 MCM/year. Started in 1982
 
the project was comple tc in 1985. The total cest amounted to JD 52M, 
partly funded by several :nstitutions : USAID ($28. 5M) 4 , the Kuwait Fund 
and the Saudi Fund. Consultants were Stanley Consul tants and Boyle
 
Engineering Corporation. [lue principal contractors were Mothercat Ltd 
and ttanbo General Construct: ion Co. Lid. while the system's capacity is 
45 MCM year, i.t is expected that i, will be used mostly during the summer 
months, when some L5-20MCM wilI be pumped. 

The proj ect draws from the East Chor Main Canal. water which is 
p'imped into a pipeline to Amman. An intake pump statian is located at 
the East (holor Main Canal some 8 km upstream from the Zarqa River siphon. 
The pipeline extends south-easterly towards Amman, passing through four 
high lift pump statiops to a wat-er treatment plant adjacent to the Zai 
Forest. Ft further extends though another high lift pump station to a 
terminal reservoir located near Suweileh then continues to the existing 
AWSA Kharabshe R- 14 reservoir and ultimately terminates at the Azraq 
pipeline near Ain Ghazal. 

The pipeline varies in diameter from 600 to 1200mm with a combined 
length of 49 k m. It is a welded steel pipeline with coal tar epoxy 
lining, and is coated with a fusion bonded epoxy.
 

The Intake pump station is provided with a traveling waterscreen and 
four vertical pump units, each having a rated capacity of 1317/m3/hour at 
19 m of head and a 1.25 horsepower motor. 

lh p= 

pumping units. Each pump has a ratd capacity of 1317 m3/th at 286 m of 
head and a 1750-HP motor. Each of these stations have forebay 
reservoirs. The final high lift pump station aa the water trea'tment 
plant is also furnished with four horizontal pumping units, each having a 
rated capacity of 1283 m3/h at 197m of head and a 1250HP motor.
 

Four hi ] ift- i 2tations are eacl furnished with 4 horizontal 

4 This amount included $24.0 million for the Deir Alla-Amman Project
 
proper, plus $4.5 million for expansion of the water supply, water
 
distribution, sewerage, and sewage treatment for Amman.
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The water treatment plant, with a nominal capacity of 1.43 m3/s,includes 
a raw water regulating reservoir and clearwell storage facility.
The physical treatment unit -process...at the. plant consists -of-rapid:--mixing, flocculation, sedimentation, sludge removal,, filtration, 
filter
backwash system, metering and controls, 
and standby engine ge'nerator.
The chemical treatment process includes 
facilities for coagulation, color

,,control, odor control, disinfection and pH adjustment.
 

The concrete terminal reservoir has 3 compartments with a total
capacity of 250,000 m3 equivalent to two 
days of storage.
 

A control and telemetry system provides for control of all pumping
equipment, operational' sensing 
and read-out for, automatic functions,
operator monitoring and a voice communication system. 
 The master control
 center is located at the water treatment plant.
 

An electrical supply system 33-kv
with transmission 
lines extends
from Pump Station No. 
5 and the Intake Pump Station. These lines deliver
the power to the six pump stations and the water 
treatment plant, using
JEA's Subeihi Substation (132/33kv) as the source of power.
 

The Deir Alla-Amman Water Supply Project was 
planned and constructed
by the JVA, and turned 
over to the Water Authority of Jordan upon its
completion. It became operational 
in 1986 when 8 MOM were pumped to
Amman. In June-July of 1986, 
water originating from King Talal Reservoir
was accidentally released from irrigation conveyance canals located above
the EGMC in the Zarqa Triangle. This water, containing treated effluent
from the Amman sewage system, entered the 
Deir Alla-Amman water, carrier,
and contaminated the water supply system. Pumping from the EGMC wasinterrupted since, pending 
the results,,of a technical investigation by
experts from the Thames River Authority to determine 
which measures

should be taken 
to prevent a recurrence of the accident.
 

Project plans included the construction at a lat'ar date of a second
pipeline with pumping facilities to convey another 45 MCM/yr from the
EGMC to Amman. However, the Maqarin Dam project has become 
reactivated,
and it is possible that future 
water supply increments will be conveyed

to Amman directly from the Maqarin Reservoir.
 

Consultants: 
 Stanley Consultants
 
Boyle Engineering


Contractors: Mothercat Ltd and Hanbo General
 
Construction Company


Cost: 
 JD 52 million
 
USAID 
 JD 8.42 million ($24.0 mil)

Kuwait Fund & Saudi Fund JD 8,25 million(S23.5 mil)
 

:
!i ' :-:-.• / :. .. . 

J. - V:. 
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7. THE IRBID WATIR AND SEWERAGE PROJECT
 

"fIrbid, one of the three cities in Jordan with a population in excess 
of 100,000, has been growing at an annual rate of more than 5%J Iibid's 

waersupplies-consist, -of- -5000 -- m3/day. from -its-;three well fields- of--
Summaya, Dhuleil and Azraq; 1500 m3/day from the .,,Water Supply 
Corporation; 'dnd 750 m3/day ob'tained from the Rahoub andKhreiba springs. 
The Water and Sewerage Project was designed t'o improve water distribution 
within the town, and to provide a .first'-,s tage was tewater collection 
system for 7500 household connections, previously unsewered. 

The waterA distribution system consisted of about 50, km of 

polyvinly/chloride (PVC) and ductile iron pipe and associated valves to
 
improve •the distribution of the WSC supply from groundwater sources. The
 
sewerage system consisted of about 113 km of concrete pipe for sewage
 
collection and 7.8 km of large interceptor sewers to collect sewag'e from
 
smaller lines and direct it to the treatment plant. The project also
 
included an .extended aeration waste treatment plant, with one aeration
 
tank and 'two clarifiers, all with provisions for future expansion. The
 
Project was constructed from 1981 to 1986 at a cost of about JD 28
 
million with financial assistance from USAID in the amount of US $23.5
 
million.
 

8. Land Redistribution
 

In concert with the development and extension of the East Ghor Main
 
Canal' Complex, the Jordanian Government implemented 5 major land
 
rediltribution:programs. These are summarized inri the following table.
 

s ' 
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Table VI. I
 
East Chor Canal Project
 

Land Redi stribution Criteria Under
 
Various Land Reform Statutes
 

(1 95 9-1.977 
Irrigable dunums 	held prior 
 Allocation to
 
to Project 
 -Holder
 
(a) 	1959, Law 14 (Original Law)
 

30 -50 
 Allotted in full 
51 -100 50 	d. + 501 excess 
101 	 -500 75 d. + 25% excess 
500 	-1000 
 175 	d. + 15% excess
 
over 1000 300 	 dunums,, _ ___ 

(b) 	1960, Law 13 (Amendment)
 

30 -70 
 Allotted in full
 
71 	 -lo0 
 75 d. + 50% excess
 
101 	-500 
 87.5 d. 4 25% excess 
501 	-1000 
 187.5 d. 
+ 22% excess
 
over 1000 
 300 d . + 10% excess 

(c) 	 1962, Law 31 (Amendment)
 

30 -.50 
 Allot ted in full 
51 	 -100 
 50 	d. + 251 excess
 
101 	-500 
 62 	d. + 17% excess
 
501 	. 1000 130 	d. + 12% excess
 
over 1000 
 200 	 durums__ 

(d) 	1977, Law 18 (Amendment)
 

40 -50 
 Allotted in full
 
51 -100 
 50 	d. + 20% excess
 
101 	-500 
 62 d. 4 17% excess 
501 	-1000 
 130 	d. + 12% 500d.
 
over 100 200 	 dunums__ 

Under the original law of 
1959, applicants for redistributed land
 were put into one of five priorlty classes. These were:
 

first priority: 	 the smallest 
land holders
 
who operate their own lands
 
in the proj ect area 

second priority: 	absentee landowners whose land
 
was used by tenants and share
croppers in project
the area
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third priority: 	 other farmers in the project
 
area
 

fourth priority: 	other farmers in surrounding
 
districts
 

fifth priority: 	 other farmers from other parts
 
of the country
 

The land reform program appears to have been effectively executed.
 
The mean size of ownership and holdings declined from 62 dunums in 1960
 
to 35 dunums in 1973 and the number of farms on the better land increased
 
and were smaller over this time frame. Much of the decrease is
 
attributed to the effect of the land reforms, especially as the number of
 
large landowners and large farms hand fallen so markedly over the years
 
(ref 1, Anbar, 1985). 

Jordan Valley records show that the land areas owned by 5,304
 
persons of which 1,297, or 24.5%, entirely relinquished their lands in
 
the project area for compensation. From 1960 to 1986, the number of
 
farms increased from 4,475 to 7,000. During this period, the percentage
 
of owner-operators rose from 32.5% to 57%; the number of sharecroppers
 
declined from 39A to 30.9%.
 

B. PUBLIC UTILITIES SECTOR
 

Included in this sector are the Jordan Valley Electrification
 
Project and the Domestic Water Supply Project.
 

i. Electrification Project
 

This project was designed to supply electricity to the Jordan Valley
 
with a total distribution length of 65 km, and an inter-valley high
 
tension of 33 kv line 110 km long extending between Adasiya in the North
 
and Sweima on the north shore of the Dead Sea in the south.
 

Also included are low voltage networks and 54 transformers serving
 
eight pumping stations and 26 villages. The number of house connections
 
as of 1980 was 8,500.
 

The second phase of construction began in 1980 and was completed by
 
1982. This phase includes a fourth 33 kv feeder line from Ajlun in the
 
highlands to Kreimeh in the valley with a iength of ?0 km. This phase
 
also includes low voltage networks and transformers to supply electricity
 
to the agricultural research station of the Faculty of Agriculture and to
 
five villages in the valley.
 

By 1986, 12,000 households and 90 percent of the population in the
 
valley were receiving electric power from this effort.
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Consultants: 
 Lahmeyer International, Germany

Contractors: 
 High Tension: Elektrim, Poland
 

Electric loles: 
 Jordan Elec. Auth.
 

Cost: 
 JD 5.4 million ($15.39 million)

-KFW ($ 8.30 million)
 

2. Domestic Water Supply
 

The goal of this project was to supply potable water theto JordanValley villages from spring and 
tube well sources. Planned 
for implementation in phases. first phase
The included sapply and 
installation of
pumping stations, chlorinating units 
and main pipelines, and construction

of reinforced concrete reservoirs. 

Phase I installed works in 14 villages between Khazma and Dharat Al-Ramil in the middle sector. These were completed in 1983 together with aJVA 6 km line to two other villages in this sector. 

Phase I also installed wocks fourin villages in the southern sectorbetween Karama and RaudA;. These were completed in 1979 and were subse
quently extended to a fifth village. 

The final installation of Phase I was for 10 villages betweenAdasiya and Sleikhat in the northern valley. These were begun in 1979 
and completed in 1980. 

The second phase of the project included supply and installation ofsmaler diameter pipelines (75 mm) and house connections with watermeters. 
 Work on this phase was completed in early 1982.
 

Before the initiation of this program, only two valley villages had
improved domestic water supplies. 
 By 1980, this number had increased to17 and 
potable water was available 
to almost all valley settlements by
1982. 
 To date, almost 100 percent of the valley resideits have access topotable water, although not all have metered service.
 

Consultants: 
 Phase I & II VBB, Sweden
 
Contractors: 
 General Contracting Co., Jordan
 

Cho Suk Construction Co., 
 S. Korea
 
Cost JD 5.5 million ($15.68 mil)
-KFW ( 3.4 mil) 
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C. Transport 	Sector
 

Activities under this project include rehabilitation of the Dead 
Sea-Yarmouk Road and upgrading farm-to-market roads.
 

1. YARMOUK-DEAD SEA ROAD.
 

This 105 km road with a 7.2 meter carriage way traverses the Jordan
 
Valley from north to south. The project consisted of the following:
 

- Widening of 44 km from a 3,4 and 5 meter width to a uniform width 
of 7.2 meters with a 2 meter shoulder on each side. 

-New construction of 7.8 km between 
the vil lage of! ,Joufa and the sea level 
market on the Amman-Jerusalem highway. 

-Hot mix asphalt surfacing of the 
entire length of 105 km. 

Work on this project began iu 1915 and was completed in 1977. This 
is the principal farm-to-market road in the Jordan Valley. As such, its 
upgrading has bad a highly beneficial impact on increasing travel volume 
and reducing travel time and maintenance costs. D)aj ani ([9]) has 
estimated the internal rate of return for this project at 8 percent, 
using only quantifiable benefits. This estimate does not include any of 
the intangible benefits such as improved access to social services and 
infrastructures. 

Consultants: 	 De Leuw Cather International, U.S.A 
Contractor: 	 Shahin Engineering Co. , Jordan and 

Force Account of the Ministry of 
Public Works 

Cost: JD 2.25 million ($6.4 million) 
-AID Loan _.($3.9 million) 

2. Upgrading 	 and Maintenance of Farm Roals 

This project upgraded and added 1,600 km of farm all-weather roads 
to the Jordan Valley road network. The project also paved over 300 km of 
village streets. 

The project included construction of a 5 meter carriage way with one
 
meter shoulders with a base course, a prime coat, and a bituminous seal 
coat to provide an all weather surface. All of the work was completed in
 
1979 .
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Cost: 
 JD 421 thousand ($1.2 mil)

-AID contribution 
 (O.6 mil)
 

3. MARKETING INFRASTRUCTURE
 

Marketing centers were constructed in Wadi 
Yabis , Arda, and South
Shuneh to provide farmers' markets in the northarn, middle and southern

regions of the valley. 
 Following completion, 
these facilities were
placed under 
the operational jurisdiction of 
the AMPCO. After startup of
these centers, AMPC() decided to concentrate the auctioning of the
Valley's agricultural produce in the centers 
at Wadi Yabis and Arda only
with all exporting ,'t iv it ivies 
 being reserved for the 
South Shuneh center.
 

AMPCO is respons ible for the operat ion of two box making factoriesand for a 1 000 ton capar imt' cold storage facili ty constructed under the
proje, t. AMPCO also operates two additional wooden box factories and two
plants for process ig tomnatros Ino tomato past e an d juice. 

Consultant: Jordan Engineering Consortium
 
Covell Mathews Partnership, U.K.
 

Contractor: Jordan Development Company
 

Cost: 
 JD 6,900,000 ($19,320,000)
 
-wooden box 
plants JD 700,000
 
-Arda market JD 1,400,000
 
-Tomato plant 
 JD 1,800,000
 
-Wadi Yabis market JD 2,400,000
 
-Cold storage JD 600,000
 
-Netherlands grant 
 ($ 2,100,000)

-ODA loan 
 ($ 2,900,000)
 

4. SOCIAL INFRASI'TRUCTURE 

In formulat-ing plans for the development of the Jordan Valley, theGovernment of Jordan recognized the need for an orderly development ofcommunit les to support both current residents (as of mid 1975) and agrowing population att racted by new agricultural and other employment
opportuniLies. Adqate availability of social and public services to 
meet their bas ic needs was considered vital.
 

The needs were readily apparent. The standard of living 
for valley

inhabitants 
was low in comparison 
to national standards. There was 
much
illiteracy, and school facilities were generally inadequate. Health
standards were inferior, and health facilities and staffing were totally
inadequate. Housing was 
 generally of poor quality, 
unsanitary, and
 
crowde d.
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An AID loan, primarily for infrastructure construction was extended 
in June 1975 as Village Development I. The initial amount $8.65 million 
was soon increased to $i4. 15 million to provide for rapid inflation, to 
expand certain e lements of the pfoj ect , and to include some items 
original lv t-( he funded by a hor d1onorn. 1'hi ph ase was funded thro,'gh 
19 7 7. 

During Vhe first .phaf 2, schools winh 274 classrooms;, accomo
dat ing 9, 864 .tudents were con;t ructed and staffed. The school s included 
25 libraries with reference hooks and nateriaals, 26 chemi ty lrabs , 9 
phys ics lab; , 1 home economics rooms , 14 handicr I t rooms all. equipped 
and Furni shed wi n, hili st andard equipnent a144 funnit urto. Ihe schools 
also included I tores with modern athlet ic Vtoo I ; and uniforns, 26 
sc hool at minin tratI i:,, ht i >.11 ,,. witrh refrigerators, TV sets and stereo 
equi pmnent. 1 , ,g ds & I ed Wat an ( I eect rica 1' r (ou1 Wore 1Ieve I aid v r 
co0il i 0c i Ol s', were (de.' m 

ii tIe he,al1 th sector, a tot al of 10 health centers were buil t, 
equippe-d, and furished. These included 3 type "A" centers with areas of 
2, 31.1 .4q4m. eac.h with o tpati nt cl ilin cs, inpatient service and operating 
t 1e a e rs , d er L-a I c I i ni cs , materna1 and c h i d c a r U wards , X-Ray 
f ac itie , 1 aboratories and pharmacies, and administ rat i,, offices and 
wait ing hal Is 

I'hree type "B" health centers, each with an area of 443 sq.m., were 
also constructed. These were equipped with outpatient clinics, maternity 
and child care wards, pharmacies, and administrative offices and waiting
 
h a 1 s. 

FinalI v, three type "C" health clinics with an area of 182 sq.m. 
each were constructed, equipped, and staffed. TheSe were established to 
handle ewergencv cases in transi, t to other centers . As such, they were 
equipped with basic medical necessities oilv. 

Ao - importait component of the. first phase of the Village 
Deve lopmet pro rai was aui e ffor t to c o t r -c r lion"s i rig for gove rniient 
emplo'0, . Al (ogut Ii r 2.q) uni ts were c()nstructed and allocated. Each 
uni t is c (4 o)s (dI 'i tw ( b droomIs a n(d a p..)rch with a total area of 93 
sq .m. The al location was completed by 1981 according to the following 
dist ribution 

North Shuneh 80 Wadi Yabis 50
 

South Shuneh 75 Arda Triangle 20
 

Dbab 70
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The final element of the village development package in phase

included the construction and furnishing 

T 

of seven local administration
building s and one community center. The six smallest local
administrat ive bui Idings age 416 sq. in. and the seventh is 1,650 sq.m.These buildingsq 
 are heing ,.u . as eEfice space and facilities for
govorinn o tia] l p ta- en i in the valley 

'FnT' com1nIwi tv center began operation in 1979 with training given to eM i 1 0s 5n sewi .rai IIn g in other skills for males and females.
Additional coursii s have been established for electricians, plumbing, and
hlIomt 0 CO ii Li C.s . cILC,'nltere includes sports facilities and a meeting hall
 

A .e ' p' 1 i nvo ving ani $8.0 million AID loan was inaugurated
in r t 1inic housi 
 ort gage loans ($2 
 mill ion) and the
coil l itou un.g of 29 scoilso with 
379 classrooms 
for 13,644 students,


4 ii Ii cant iaO 3 g.ove i,'r IenIt administration bui ldiings, 9 km of village
S r w s1; i u1d A! km of fain ro a ds (Vi I l-age Development I ). Total
COH t r ra" t ion of this second st ag e was approximately $15.2 million. 
nu K truc1ion 
of Vi11age, D)evelopm ent 11 facilities was completed by June, 

novel of
" i. feature 
 this program was the addition of a housing loan 
p r r aiM. Under this part of the effort, housing loans up to JD. 2 , 500wo. V xte.nded to
. individual.s in "he val le y to finance the construction of
n1"W' 1 on1 s e , il)roVeinonts a11d'o r o x pa ns i o 1 o f e x L s t i n g house .Be',n icia i '.'; I-e selet'ed ozi rhe basis of: (1) land ownership; (2)
having 
ot i ed a bui ldi ng per,mit;" and (3) inclusion of a bathroom and
Vi vcML 

a 
,. T h e ,un. i ng hii: , , t I g adm ni.- for " n as t ra t:o r JVA funds,

appraii 'I P ' , a ntI1' , ; a:.:tI,i 'i led loans following the recommendation 
and appiv,l , An VA. .', q1'.ge loans tended to move slowly because 
app!iu,,l . Ko 1Iv',d,, 
 ad t it I threi. land or the proposed site wasowned .juint; v ev e a, peo.':
,,,ple,
 

A Lotai of 1 ,88 1 u, were built between 1973 and 
1980. Following
the initial 0'h! i , I in (I w'is distributed to eligible applicants,
huii I: tie'ir or- ou esi:;I'.. This 

who 
change in the program emphasis appears to

ha'."e b ea n o,- :;uc" isfilthan the housing mortgage system because 
1'r C !1 Li w' i a- I e e1- o i gni ownti . r houses rather th .n have an 
o t i-nalI (10S i gn i iposd' upi on tL 1ie . 

. ,A third tage..1 involving, a $7. ( nillion AID loan was initiated in
197 9 to finance constructioi cost of sch.oolqs , administration buildings
and health centiers in Southern Ghors , Wadi Araba and 
.Jordan Valley. The
 
cost of construct ion amoiunt ed to about $11.8 rmillion.
 

Twent-Y 
 ( 20) kins of access roads , and water supply lines to all
fa-i lit i e. in the Jordan Valley were included in this program.
Construction of Vii lage Development II facilities were 
also completed in
 
June, 1982.
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In a total of 28 villages, 46 schools were constructed for boys and 
girls, with a total of 612 rooms, some of which serve as libraries, 
chemistry, phys ics, hiandicraft and home economic.s laboratories. This 3
phase project w as in Iinr en t ,, 1 devLlopin ; ad equate publ ic services and 
in improvin g I ivi g condi Lions for Vall.ey reside. t.. In addition, an 
unplanned colnsequeice of tihe Vii lage leDvvel opm nt pr ograIlm has been i ts 
significan rantrihut iO the development of l liVaL enterprise in the 
Vall.ev bv creat ing a mand1). CsvI or consL,; ru1ttn.1(1si S i es 

In termsc,; "I imtpact, tt school prograi appears Lo have been the most 
successful a:; thr growt h of nevw schools ha; kept pace with the population 
growthl rate. li d,.vt oPmnti of medical facilities, on the other hand,
had( lp I' et cli 11,1 t !Ie poptilat-ion gros th ra te an)d, In 1,986 , there werefew r hl h) e;rvic s per capita, than in 1)80. 

Th, liot:;i iI program has been u he least successful of the social 

itf rae L-, i alitu efforts. The major p rob 1lIem w i th it has been p ub1. ic 
, isin ,re st in t-he prototype designs and the locations . Tiis is not a 
se r i n uo s deficiency, however, since most a f the housing (soupe 25,000 
u n i t q;) was constructed and marketed by and through the private sector. 
ThIIs , the government 's share of the total including government employee 
houtsing, was only 8.4 percent. 

Cost Summary 
Total Cost Aid Contribution 
($ million) ($ million) 

V.D.I 16.0 (?) 14.1.5
 
V.D.II 15.2 8.00 
V.D.III 11.8 7.00
 
Total (1975-82) $43.0 mil, $ 29.14 mil
 

D. INSTITUTION BUILDING
 

1. Jordan Valley Farmers Association Project 

The Jordan Va].ley Farmers Association (JVFA) Project is an 
institution building pzoject. JVFA received assistance from USAID 
through 2 projects: (I) a technical assistance (grant) involving a 
fairly heavy participant training program project; and (2) a credit 
project fo" JVFA (loan). 

L.aw I" o f 19 7/4 established JVFA and entrusted i t wi th a very
ambi tious portfol io. JVFA was organized in 1977. It started with a 
skeletal staff of only 20 employees and the services it provided at the 
starL wil - . "er Y"I ES L . It: experienced predictable difficulties and 
delays. I ts staff was insufficient and only partly trained. Some of its 
act ivit ies were postponed, and others, such qs marketing and agri
hu s i ne s s we r e a ba nd 0 1e d. 
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It experienced management problems. 
 JVFA's operations picked up momentum 
in mid-1978 with the asIsist ance of twothe AID funded projects, and 
grew substant: al!V since th n. 1ts staff grew to over 100 employees, a
membership of ox -,d 1, 5) / bran)chI o f ices through which it 
extends service:s Jordan Va ] I O ;armors. 'lI. credit input supply
Schemes have been u fecr i.e in i n; JVf"A vis ible, though not viable; a 
high ratv of ,elPI nr v iv loan I i is Peen expar i enced, and JVFA has been
chari ng b,!ow ma' L: price o.:f innput s upp.ia.s . (1 t o farmers. In spite
of- i1 es e, (Ii ii u t i - tahe JVFA is an establi.shed ins t i tut ion which is 

JV FA is in the process of estab] ishinig a fertilizer blending plant,
in partnership with the Agricultural Credit Corporation and the 
I ud st rial Bank of Jordan. 

USAID provided 66 person months of technical assistance by 3 
residenL consultants in the areas of overall management, agricultural
 
c red i , and f a r m management guidance and information. USAID also
 
provided 19 of term
person-months short-
 consultant", and funded 14 
person-months of participant train in. 

TA Credit
 
Project Cost: $1,770,000
 
Funding Institution USAID
 
AID Contribution: $1,161,000 $1,500,000
 

Tot:al $2. 66M
 

The distribution between credit 
and TA is
 
($O00's) AID 
 GOJ Total
 
T.A. 1,161 347 1,508
 
Credit 1,500 1,974 
 3,474
 
Total 2,661 
 2.321 4,982
 

The credit component included:
 

a) A seasonal loan revolving fund consisting of aid loan proceeds of
 
$1.5M, a GOJ contribution of JD 576,000 ($1,974,000) as well 
as the sales
 
proceeds 
($112,500) from 500 Tons of FAO-donated fertilizers:
 

h) The services of an agricultural credit advisor and training for the 
credit staff. 

JVFA personnel, administrative and operating funds, supplies, services 
in 
the suppl ies and marketing area; and Ministry of Agriculture extension 
pe rs oIne 1. 
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2. Agricultural Services 
Project (1982-88)
 

The objective of the Project is to increase the Jordan Valley's

agricultural productivity, primarily of vegetables and fruit, 
for local
 
consumpt ion and 
expncrt through increasing farmeys' access to inputs and 
services. The projecrt involves in;t itutional development, research, and 
technology uransfer. 

A research team was assembl ed to start work on some of the immediate 
problems facin- farmers in thec Val ly, as well as to test and introduce 
new crops. At thh same t irm,, an efftort was made to build an extension 
tealn capable of trans err i iii, [i 1 'iia[ti.or t a r mer . 

The resea-ch 
phase has focused on developing the facili ties at the 
De i r Al ia AcLion, inc udi ng Pest Management , and Soil , Water and Tissue
 
Analysis laboratories. 
 It has also involved establishing three research
 
sub-stat ions - in the south-rn part of the Valley (Karameh), one in the
 
niddle (1ier Alla) and one in the northern part (Wadi Yabis/Abu Iabil).
Plastic greenhouses and other agricultural infrastructure were installed 
at these substations. 

A 
part of the research (and extension) effort was a program for the

biological control of the spherical mealybug. Jordanian personnel were 
trained both in the U.S. and at the Deir Alla Station in the techniques
requi red. They have successfully developed parasites that control the 
pest, This phase of the project will continue in order to expand the 
a r a C OI Ot " 1 . 

Much of the institutional ization process has bee n accomplishad, and
 
wi l cont0 inue in some 
areas liat need aidtit-iora ssistancea in order that: 
the persois involved hecome ul y able to take over the recuired 
fulc ions; i .e. in Lhe opuraLition of7 the Soil and W t r Laboratory, and in
 
the work in 
 ,irology. In addition, the project a:tivitries now emphasize

the extensioni function, including of
transfer technology, rather than the
 
heavy emphasis on research that was done at 
the beginning.
 

The project provided a total of 270 person months of technical 
assistance.
 

Future project activities will be incorporated into the NCARTT
 

Project Cost: $11.96 M
 
Funding Institution: USAID
 
AID Contribution: 
$6.42 million
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3. Water Maagement Technology Project 

This proj0ct (WT) was designed to provide technical assistance,
training, and equipment related to sprinkler irrigation, and was tied into the Por-t:ablo Sprinkler Fa:m Equipment Project also funded by USAID.
The main tlrus: of t-he WMT effort was to facilitate the introduction otsprinkler ir Iiation into the Jordan Valley. A training component and a
research cop)onxent. of t:he project were targeted to this ohjecLive. 

T h e pr-o.ete : as les ;s than successful , principal l. dle to the nearahEo It O iOFI t tint ional invol,vementu by the linis try7 of Agriculture andthe Fa" Ii v of Ag iculture (Universj tv of JoOrdatn) , ird due to otherexterna l fac tors; ncludin,.g pr obl ms e' ncount Ored il te distt ibu tion andut iIi it i o of t h A II)- finaIctd p inkIers in the .ordan Val lev. This is
despite th, f u t hat o've!r 2000 farmirers were t iedii in the mechanics ofs p r lT I I 1-. i I i 1, -, t i 0 11 t 11 a -riI e e('t I y t ',ig of piroj a c r [ 111 1eme lt ,t:t on . An e. t c ndo d I . hL p: V iled from 1917 t hrough 1979, and iteaVr wasin usfr id waiit e1 t: delier th ough the piessu 'zaed sv ttm which had at 
t ii t time he , ne w v colp le ted in the Val lav
 

At -, , . in,- t i.ia, .Jorldar ian farmers adop t, d t i p i tri gat ion at anune:xpect ed1 a celerat ed rate. This resulted From thme demontSrated
bcn, i v of di ip i rigation, ht least in tihe s hortr VLn , andaggres. i ma k eltig by private sector firts 

froan 
t hat active ly introduced

dripF ir-i tcioll ttndiei: greenhouses, tunnels and open fields in combination 
with plastis much . 

il I So.' it was estimated that over 5000 ha were under dripirrigaticon, Ii c only 150 ha were irrigated by sprinklers. 

Th , W'T pr-ojec't provided 2 long - te r m advi] so rs a research advisor,an( an n i " n /t ria n in g ad v isor . Six .JVA engineers attended training

courses i n Ut a dt Colo-ado during 191R2 and 1983.
 

The ;tsra cd purpose 0tf e p rojectL, to "upgrade agricultural

producri\it v U the 
 Jordm Va lI e'v by systematically raisingefficiency of warp'- the,It I !i:atim n" , was partially achieved, but not through
the inttLoduc: ion 0f pr iI l .r:; but trather thrcugh changing water 
m.nagement cOho'1ly c. (,drip irrigation). 

r o it (c et.:,Opi ,dituo , w.re $1.,320,000, including $806,000 forcommodities. Thie e con t;i. d off computers for design, drainage equipment
(a tr encher. anc anl e cav'ator) , and irrigation equipment spare parts with 
valvesandc control ssas 

An unplannecd side-effect of the WMT project has been the training of over 1800 farImlers i time techniques associated with scientific tomatogrowing. This included yield potential, effective use of fertilizer andwater, and reduced labor through the proper use mulchof and i rrigatio 
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E. Summary of External Assistance
 

Most of the Jordan Valley projects carried out in over the last 25 
years were funded partly by the Government of Jordan, and partly with the 
financial assistance ffom external sources in the form of loans or 
grants. Table V1.2 presents a summary of the external assistance 
received by thbe Go\ernment of Jordan in connection with most of these 
p rojects. 

For t he reader' s convenience, a table of exchange rates of US 
dollars with cha various loan currencies as of November 6, 1987 is 
provided. However, it is to be noted that these loan or grants listed 
were made at different periods, and the exchange rates at those times way 
have been substantially diflerent. 
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Table VI .2
 
External Assistance to the Government of Jordan for
 

Jordan Valley Development
 

Project 	 Currency Amount Source
 
(millions)
 

East Ghor Canal
 
1. 	Original ECMC (69km) $US 
 12.0 	 USAID
 
2. 	8-kin extension KT. Dinars
 
3. 	18-1im extension 
 $US 	 10.0 USAID
 
4. 	 14. 5 -km extension DM 101.5 	 KFW
 
Zal_ 	i 1 ,fr Com- oex 
1 1 ing TaIi L Dim Abu Dh Dhiram 21.5 Abu Dhabi Fund
2. 	Zairqa Tci-iiiz I o 

I I irg' t oll 	 $US 4.5 	 USAID
 
3 	 P--li;in ii, Talal
 

Dam 
 KD 10.0 Kuwait
 
.No~:r~ a'-; (;lio,- Complex
 
1. 	 ,. Ziglab Dam & W. Jurum
 

irrigation $US .5
7 	 I.D.A.
 
2. T. Arab Dam & Irrig. Yen 7000.0 Japan
 
S , Ca s C or Co inp 1 ex
 
1. 	 Va fre in Dim U.K.
 
2. i ;ban - r i.i,1 r rig. DM 14.9 K.F.W.
 
Oth (, Projet s
 
1. 	 Portable sprinkler
 

farm equtpmLnt $US 
 4.5 	 USAID
 
2. 	Subsurfaie drainage
 
3. 	Land redi sir bution
 
4 	 Jordan Va II ev Ag. 

Serv Ices 
 $US 	 6.4 
 USAID
 
5. 	JVFA 
 $US 
 2.7 	 USAID
 
6 	 Wat:er Mainiagement Tech $US 1.3 	 USAID
 
7. 	 Village De . I,11,III $US 	 29.2 USAID
 
8 	 Valley Domesti.c Water
 

Supply 
 DM 	 6.3 KFW
 
9. 	Rural Electrification 
 DM 	 16.3 KFW
 

10. Housilng TZojec(t 	 DM 
 1.0 	 KFW
 
11. Packing & ',arketing 

Centers 
 FL 10.0 Neth.
 
$US 2.9 ODA
 
DM 	 15.0 KFW


12. Yarmouk-Dead 
Sea Rd. $US 
 3.9 	 USAID
 
13. Farm Roads 
 $US 	 0.6 
 USAID
 
14. Maquarin Dam Studies $US 16.0 USAID
 
Water Supply Projects
 
1. 	Deir Alla-Amman
 

Water Carrier 
 $US 24.0 USAID
 
Riyals 117.1 Saudi Arabia
 

2. 	Irbid Water Supply $US 23.5 
 USAID
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AIII. 1-I 
Wholesale Price Trends 
Major Fruits and Vegetables 

(Fils/kg) 

Tomato Cucumber Squash Eggplant Lemon 
Green 
Bean 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

101 
121 
109 
132 
101 
101 
94 

214 
179 
236 
270 
185 
1.58 
155 

136 
129 
163 
158 
168 
138 
133 

107 
114 
116 
126 
86 
92 

107 

167 
152 
127 
176 
119 
153 
97 

253 
264 
223 
283 
222 
212 

Source: Amman Wholesale Market Data. 



AIII. 1-2
 
Domestic Supply, Demand, and Exports
 
Major Fruits and Vegetables 1978-86
 

Private
 
Total 1/ Private Consumption
 

Supply Consumption Consump. Exports & Exports
 
2/
 

1978 671.65 374.13 280.60 297.52 578.12 
1979 588.33 250.41 187.81 337.92 525.73 
1980 628.81 230.29 172.72 355.43 528.15 
1981 725.59 296.87 222.65 430.24 652.89 
1982 726.48 330.84 248.13 461.03 709.16 
1983 831.76 442.78 332.09 421.85 753.94 
1984 906.32 533.93 400.45 429.73 830.18 
1985 1324.13 610.71 458.03 402.57 860.60 
1986 903.38 573.68 430.26 353.44 733.70 

1/ Production + imports - exports. 
2/ Total consumption - 25% losses 



AIII. 1-3
 
Hashemite Kingdom of 
Jordan


Major Fruit 
and Vegetable Commodity Balance:1978
 
(Tons 000's)
 

Domestic 

Output 
West 

Bank/ 
Imports Total 

Supply 
Exports Consumption 

Gaza 
Inflow 

Tomato 
Potato 
Cucumber 
Squash 
Eggplant 
Onion 

201.51 
10.21 
22.61 
21.41 
48.61 
8.01. 

4.81 
0.91 
4.61 
0.21 
0.7 

1.11 

0.51 
14.11 
0.21 

0 
0.11 
8.91 

206.83 
25.23 
27.43 
21.62 
49.42 
18.03 

82.91 
1.21 

14.71 
14.61 
16.41 
3.71 

123.92 
24.02 
12.72 
7.01 

33.01 
14.32 

Green 
Bean 6.81 0.03 1.81 8.65 5.01 3.64 
Sweet 
Melon 
Apples 
Citrus 
Caul/Cabb 
Grapes 

5.1 
2.31 

67.81 
27.71 
30.71 

0.61 
0 

148.42 
0.01 
5.21 

0.71 
23.01 
0.71 
0.91 
1.21 

6.42 
25.32 

216.94 
28.63 
37.13 

2.51 
0.91 

138.81 
12.41 
4.31 

3.91 
24.41 
78.13 
16.22 
32.82 

Total 452.81 166.63 52.21 671.65 297.52 374.13 

Population: 2057.5 

GDP: 781000 

Per Capital Income: 379.59 

Sources: (a) Statistical Yearbook 1978. 
Department of Statistics.
 
(b) Monthly Statistical Bulletin, Vol 23 
No. 5.
 
Central Bank of Jordan.
 
Department of Research and Studies.
 



AIII. 1-4
 
Hashemite Kingdom of Jordan
 

Major Fruit and Vegetable Commodity Balance:1979
 
(Tons 000's)
 

Domestic 
Output 

West 
Bank/ 
Gaza 

Inflow 

Imports Total 
Supply 

Exports Consumption 

Tomato 
Potato 
Cucumber 
Squash 
Eggplant 
Onion 

Green 
Bean 
Sweet 
Melon 
Apples 
Citrus 
Caul/Cabb 
Grapes 

171.8 
6.51 

20.11 
27.51 
53.11 
4.31 

4.21 

9.11 
?.1i 

28.61 
24.22 
23.11 

4.51 
0 

3.91 
0.04 
1.61 

0 

0.02 

0.21. 
0 

35.6 
1.21 
4.91 

0 
25.31 

0 
0 

0.03 
15.61 

0 

1.31 
23.01 
90.2 
5.21 
0.71 

176.31 
31.82 
24.02 
27.55 
54.75 
19.92 

4.23 

10.63 
25.32 

154.41 
30.64 
28.73 

105.51 
0.11 

17.11 
18.11 
31.71 
5.11 

2.71 

1.41 
0.91 

139.11 
9.51 
6.61 

70.8 
31.71 
6.91 
9.44 

23.04 
14.81 

1.52 

9.22 
24.41 
15.3 

21.13 
22.12 

Total 374.92 52.02 161.39 588.33 337.92 250.41 

Polulation (Millionsi 2057.5 

GDP (JD 000's) 753000 

Per Capita Income: 365.38 

Sources: (a) Statistical Yearbook 1979. 
Department of Statistics. 
(b) Monthly Statistical Bulletin, Vo
Central Bank cf Jordan. 
Department of Research and Studies. 

l 23 No. 5. 



AIII. 1-5
 
Hashemite Kingdom 
of Jordan
 

Major Fruit and Vegetable Commodity Balance: 


(Tons 000's)
 

Domestic 
 West Imports Total 
 Exports 

Output Bank/ 
 Supply
 

Gaza
 

Inflow
 

Tomato 
 162.92 
 3.25 
 0 166.17 110.31 

Potato 
 12.85 
 0.94 31.03 44.82 
 0.83 

Cucumber 33,08 
 0 0 
 33.08 24.86 

Squash 44.04 
 0 0 
 44.04 21.73 

Eggplant 52.37 
 1.76 
 0 54.13 27.38

Onion 
 3.46 
 0 13.56 17.02 4.99 

Green
 
Bean 8.09 0.11 
 0.21 8,41 
 4.65 

Sweet
 
Melon 
 8.21 1.51 0.41 
 10.13 4.31 

Apples 0.47 
 0 25.43 25.9 0.12

Citrus 
 42.91 36.41 
 83.71 163.03 128.61 

Caul/Cabb 32.42 0.21 
 5.71 38.34 21.83 

Crapes 18.21 
 4.81 0.71 
 23.73 5.81 


Total 419.03 
 49 160.77 
 628.8 355.43 


Population (Millions) 
 2233
 
CDP (JD 000's) 
 984300
 
Per Capita income: 
 440.80
 

Sources: (a) Statistical Yearbook 1980.
 
Department of Statistics.
 
(b) Monthly Statistical Bulletin, Vol 
23 No. 

Central 
Bank of Jordan.
 
Department of Research and 
Studies.
 

1980
 

Consumption
 

55.86
 

43.99
 

8.22
 

22.31
 

26.75
 
12.03
 

3.76
 

5.82
 

25.78
 
34.42
 

16.51
 

17.92
 

273.37
 

5.
 



AIII. 1-6
 

Hashemite Kingdom of Jordan
 
Major Fruit and Vegetable Commodity Balance: 1981
 

(Tons 000's)
 

Domestic West Imports Total Exports 
Output Bank Supply 

Inflow 

Tomato 204.51 7.27 0 211.78 127.97 
Potato 7.41 1.61 40.11 49.12 1.91 
Cucumber 43.68 2.91 0 46.59 43.26 
Squash 46.18 0 0 46.18 26.54 
Eggplant 58.91 4.71 0 63.62 33.61 
Onion 1.26 2.76 17.16 21.18 7.69 
Green 
Bean 5.96 0 0.31 6.27 6.21 
Sweet 
Melon 12.61 3.91 0.09 16.61 7.11 
Apples 0.21 0 27.31 27.52 0.21 
Citrus 44.31 41.73 69.71 155.75 139.3 
Caul/Cabb 48.73 0 0 48.73 29.72 
Grapes 25.81 6.11 0.31 32.23 6.71 

Total 499.58 71.01 155 725.59 430.24 

Population (Millions) 2322.3 
GDP (JD 000's) 1164200 
Per Capita Income 501.31 

Sources: (a) Statistical Yearbook 1981. 

Department of Statistics. 
(b) Monthly Statistical Bulletin, Vol 23 No. 

Central Bank of Jordan.
 

Consumption
 

83.81
 
47.22
 
3.33
 

19.64
 
30.01
 
13.49
 

0.06
 

9.5
 
27.31
 
16.45
 
19.01
 
25.52
 

295.35
 

5.
 

L 



AIII. 1-7
 
Hashemite Kingdom of Jordan
 

Major 
Fruit and Vegetable Commodity Balance: 1982
 
(Tons 000's)
 

Domestic West Imports Total 
 Exports Consumption

Output Bank Supplyx
 

Inflow
 

Tomato 195.31 15.21 0.11 210.63 152.31 58.32 
Potato 
Cucumber 

7 61 
55.02 

2.51 
2.28 

42.41 
0 

52 )31.2 
57.3 54.74 

51 32 
2.56 

Squash 41.21 0 0 41.21 37.05 4.16 
Eggplant 
Onion 

45 .41 
0.81 

7.1 
2.76 

0 
19.56 

52.51 
23.13 

37.6 
4.3 

14 .91 
18.83 

G re e n 
Bean 8.09 0 0.05 8.14 5.96 2.18 
Sweet 
Melon 12.91 3.02 0.41 16.34 5.11 11.23 
Apples 0.21 0 40.61 40.82 0.31 40.51 
Citrus 37.84 39.13 92.33 169.3 142.44 26.86 
Caul/Cabb 
Grapes 

21.41 
26.79 

0 
6.11 

0 
0.26 

21.41 
33.16 

13.59 
6.41 

7.82 
26.75 

Total 452.62 78.12 195.74 726.48 461.03 265.45 

Population (Millions) 2415.2
 
GDP (JD O00's) 1321200
 
Per Capita Income 
 547.04
 

Sources: 	(a) Statistical Yearbook 1982.
 
Department of Statistics.
 
(b) Monthly Statistical Bulletin, Vol 23 No. 5.
 
Central Bank of Jordan.
 
Department of Research and Studies.
 



AI I1. 1-8 
Hashemite Kingdom of Jordan 

Major Fruit and Vegetable Commodity Balance: 
(Tons 000's) 

1983 

Domestic 
Output 

West 
Bank 

Inflow 

Imports Total 
Supply 

Exports Consumption 

Tomato 
Potato 
Cucumber 
Squash 
Eggplant 
Onion 

G re e n 
Bean 

Sw e e t 
Melon 
Apples 
Citrus 
Caul/Cabb 
Grapes 

212.34 
19.04 
74.71 
44.04 
90.45 
3.85 

12.11 

23.96 
1.15 

41.91 
57.41 
8.61 

10.72 
3.87 
0.47 

0 
2.28 
1.47 

0 

7.26 
0 

107.29 
0 

5.79 

0 
26.46 

0 
0 
0 

19.55 

0.05 

0.41 
45.99 
1.02 
9.44 
0.11 

223.06 
49.37 
75.18 
44.04 
92.73 
24.87 

12.16 

31.63 
47.14 

150.22 
66.85 
14.51 

125.52 
2.44 

59.11 
32.57 
28.46 
4.15 

7.99 

14.84 
0.21 

109.21 
31.56 
5.79 

97.54 
46.93 
16.07 
11.47 
64.27 
20.72 

4.17 

16.79 
46.93 
41.01 
35.29 
8.72 

Total 589.53 139.15 103.03 831.76 421.85 409.91 

Popuilation (Millions) 
CDP (JD 000's) 
Per Capita Income 

2495.3 
1422700 
570.15 

Sources: (a) Statistical Yearbook 1983. 
Department of Statistics. 
(b) Monthly Statistical Bulletin, Vol 
Central Bank of Jordan. 

23 No. 5. 

Department of Research and Studies. 



AIII. 1-9
 
Hashemite Kingdom of Jordan
 

Major Fruit and Vegetable Commodity Balance: 
1984
 
(Tons 000's)
 

Domestic West Imports Total Exports Consumption, 
Output Bank Supply 

Inflow 

Tomato 298.98 20.15 0 319.13 134.01 185.12 
Potato 16.75 4.96 20.58 42.29 5.8 36.49 
Cucumber 99.14 0.25 0 99.39 58.27 41.12 
Squash 45 53 0 0 45 53 22.05 23 48 
Eggplant 73 68 1.71 0 75 39 37.51 37 88 
Onion 8.88 4.57 12.96 26.41 3.75 22.66 
Green 
Bean 15.86 0 0 15.86 7.66 8.2 
Sweet 
Melon 34.66 8.55 0.33 43.54 16.15 27.39 
Apples 3.03 0 31.69 34.72 0.29 34.43 
Citrus 95.21 123.42 0.21 218.84 120.65 98.19 
Caul/Cabb 88.85 0 0 88.85 29.72 59.13 
Grapes 38.74 6.03 0 44.77 4.88 39.89 

Total 819.31 169.64 65.77 1054.72 440.74 613.98 

Population (Million) 2595.1
 
GDP (000's) 1499400
 
Per Capita Income 577.78
 

Sources: (a) Statis:ical Yearbook 1984
 
Department of Statistics.
 
(b) Monthly Statistical Bulletin, Vol 23 No. 5.
 
Central Bank of Jordan.
 
Department of Research and Studies.
 



AIII. 1-10
 
Hashemite Kingdom of J
 

Major Fruit and Vegetable Comm( 

(Tons 000's)
 

Domestic West Imports Tc 
Output Bank St. 

Inflow 

Tomato 412 .27 21.7 0 43 
Potato 26.19 4.38 11.61 4' 
Cucumber 204.75 0.17 0 20, 
Squash 49.52 0 0 4( 
Eggplant 76.23 1.8 0 78 
Onion 13.56 4.57 8.07 2 
Green 
Bean 20.49 0 0 20. 
Sweet 
Melon 51.64 7.59 0.65 59A 
Apples 3.03 0 53.12 56.1 
Citrus 158.27 111.21 0.64 270.i. 
Caul/Cabb 64.33 0 0 64.33 
Grapes 52.63 7.93 0 60.56 

Total 1132.91 159.35 74.09 1366.35 

Population (Million) 2693.7
 
GDP (000's) 1573300
 
Per Capita Income 584.0665
 

Sources: (a) Statistical Yearbook 1985.
 
Department of Statistics.
 
(b) Monthly Statistical Bulletin, Vol 

Central Bank of Jordan.
 
Department of Research and Studies.
 

1985
 

Consumption
 

9 
'9 
,8 
3 
.5 
15 

329 .48 
33.49 

143.34 
23.22 
40.53 
22.05 

.79 12.7 

.06 
0.29 
j7.47 
29.72 
2.01 

47.82 
55.86 

132.65 
34.61 
58.55 

432.05 934.3 

23 No. 5.
 



AIII. 1-11
 
Hashemite Kingdom of Jordan
 
Agricultural Commodity Balance: 1986
 

(Tons 000's)
 

Domestic 
Output 

West 
Bank 

Inflow 

imports Total 
Supply 

Exports Consumption 

Tomato 
Potato 
Cucumber 
Squash 
Eggplant 
Onion 

Green 
Bean 

Sweet 
Melon 
Apples 
Citrus 
Cauk/Cabb 
Grapes 

220.56 
18.98 
64.26 
36.85 
50 .67 
8.01 

12.36 

12.61 
2.01 

87.36 
40.97 
7.97 

21.81 
3.93 
0.41 

0 
3.31 
5.44 

0 

4.79 
0 

111.22 
0 

5.21 

0 
13.37 

0 
0 
0 

14.36 

0 

0.35 
34.13 
0.65 
0.28 
0.12 

242.37 
36.28 
64.67 
36.85 
53 .98 
27.81 

12.36 

17.75 
36.14 

199.23 
41.25 
13.3 

94.97 
1.77 

39.65 
18.02 
26 .99 
2.06 

5.85 

8.44 
0.67 

137.47 
16.47 
1.08 

147.4 
34.51 
25.02 
18.83 
26.99 
25.75 

6.51 

9.31 
35.47 
61.76 
24.78 
12.22 

Total 562.61 156.12 63.26 781.99 353.44 428.55 

Population (Millions) 
GDP (000's) 
Per Capita Income 

2796.1 
1613600 
577.09 

Sources: (a) Statistical Yearbook 1986. 
Department of Statistics. 
(b) Monthly Statistical Bulletin, Vol 
Central Bank of Jordan. 
Department of Research and Studies. 

23 No. 5. 



AlIT. 2-1
 
Economic Analysis
 

Jordan Valley River Project Investments
 
(Jordanian Dinar)
 

Invest Project Project Project Project Project Area Value
 
Year ments 
 Served Added 3/
 
1962 850 EGMC I/
 
1963 850 EGMC
 
1964 850 EGMC
 
1965 850 EGMC
 
1966 2041 EGMC 8km ext Kafrein D 2/
 
1967 2041 EGMC 8km ext Kafrein D
 
1968 2041 ECMC 8km ext Kafrein D
 
1969 1075 ECMC 8km ext 
 101080 30
 
1970 
 101080 33
 
1971 
 101080 32
 
1972 231.4 KTD/ZTI 4/ 
 101080 37
 
1973 2314 KTD/ZTI 101080 
 38
 
1974 2314 KTD/ZTI 101080 41
 
1975 3714 18km ext KTD/ZTI 101080 45
 
1976 5357 18km ext KTD/ZTI HsKafreinWZDWJI 5/ 101080 48
 
1977 5357 18km ext KFD/ZTI HsKafrein WZDWJI 101080 46
 
1978 11025 
18km ext KTD/ZTI HsKafrein WZDWJI W.ArabDam 140600 55
 
1979 10542 KTD/ZTI WZDWJI W.ArabDam 161.880 59
 
1980 5667 
 W.ArabDam 161880 61
 
1981 
 183806 65
 
1982 
 183806 68
 
1983 4950 KingTalal(raising) W.Arablrr 183806 72
 
1984 7300 KingTalal 14.5 km ext W.ArabIrr 183806 79
 
1985 7300 KingTalal 14.5 km ext W.ArabIrr 183806 82
 
1986 7300 KingTalal 14.5 km ext 
 W.ArabIrr 183806 86
 
1988 3250 
 14.5 km ext W.ArabIrr 238906 93
 

Internal Rate of 0.169906
 

1/ East Chor Main Canal.
 
2/ Southeast Chor Complex-
 Kafrein Dam and Hisban Kafrein Irrigation.
 
3/ Crop weighted.
 
4/ King Talal Dam and Zarqua Triangle Irrigation.
 
5/ Wadi Ziglab Dam and Wadi Jurum Irrigation.
 

Economic Analysis
 
Jordan Valley River Project Investments
 

(Jordanian Dinar)
 
Invest Project Project Project Project Project Area Value
 

Year ments 
 Served Added 3/
 
1962 850 EGMC l/
 
1963 850 EGMC
 
1964 850 EGMC
 
1965 850 EGMC
 
1966 2041 EGMC 8km ext Kafrein D 2/
 
1967 2041 EGMC 8km ext Kafrein D
 
1968 2041 EGMC 8km ext Kafrein D
 
1969 1075 EGMC 8km ext 
 101080 30
 
1970 
 101080 33
 
1971 
 101080 32
 
1972 2314 KTD/ZTI 4/ 101080 37
 



-------------------------------------------------------------------------------

AIIT. 2-2
 
Weighted Mean Marginal Value Productivity of Irrigation Water
 

Jordan Valley 1986/87
 

Crop: Net Water 
 MVP Planted % Weight
 
Rqmnt(m 0 2/dun.) (JD/m0 2) Area(dunum)
 

Strawberry gr'h 800 
Broadbeans 342 
Cucumber gr'h 518 
Onion/Garlic 634 
Peppers gr'h 1192 
Cauliflower/Cabbag 1050 
Orange 1700 
Potato 327 
Cucumber OF 802 
Squash 800 
Tomato 1052 
Grapes 1324 
Eggplant 1340 
Mulokia gr'h 968 
Green Beans 837 
Banana 2769 
Melen 800 
Peppers OF 1127 
Sweet Corn 900 
Cereals 742 
Leaf Vegetables 1000 

20.1 fils/m2
 

Source: Calculated from Tables 
(2.3 & 


1.571 

0.994 

0.921 

0.362 

0.261 

0.223 

0.218 

0.203 

0.201 

0.197 

0.192 

0.1814 

0.171 

0. 154 

0.151 

0 137 

0.114 

0.102 

0.086 

0.021 

0.085 


100 

4650 

4240 

7225 

1785 

5430 


47050 

10220 

8665 


18530 

39735 

4265 


13430 

3350 

7855 


10585 

14645 

21855 

1460 


14315 

6130 


245520 


2.4) of Dietz, 


0.04 0.000063
 
1.89 0.001882
 
1.73 0.001590
 
2.94 0.001065
 
0.73 0.000189
 
2.21 0.000493
 

19.16 0.004177
 
4.16 0.000845
 
3.53 0.000709
 
7.55 0.001486
 

16.18 0.003107
 
1.74 0.000319
 
5.47 0.000935
 
1 .36 0 .000210
 
3.20 0.000483
 
4.31 0.000590
 
5.96 0.000679
 
8.90 0.000907
 
0.59 0.000051
 
5.83 0.0001-22
 
2.50 0.000212
 

0.020124
 

1987
 



AI1 T .2-3 
Input-Use Efficiency of Jordan Valley Farms
 

1986
 

(1) 
 (2) (3)

Methodology: 
 MVP Values: Means
 

Cobb-Douglas Production Function 
 W-671.39m
 

C-65 . 99JD 
a b c d 
 F-ll0.12k
 

y-all C F P 
 P-458cc/d
 

(5) (4)

where: 
 MVP/MFC Input
 
y-net revenue/dunum 
 Price 
a-c ons tan t 
W-water input in m 0 3/dunum 0.0221 NA NA
 
a-production elasticity of water
 
C-wozking capital input in JD/dunum 
 0.1063 1.11 0.095
 
b-production elasticity of capital
 
F-fertilizer input in kgs/dunum (av.) 
 0.0398 0.71 0.056
 
c-production elasticity of fertilizer
 
P-pesticide input in cc/dunum (av) 0.0125 
 0.07 0.131
 
d-production elasticity of pesticide
 

0.0812 0.4008 .0241.0314 NA-not aplicable because
 
y- 14.75W C F of
P water subsidy.
 

2
 

r-.73
 

The first derivative of 
each term is taken while
 
marginal value productivity (col. 2) of each input
 
using mean values from the sample (col 3).
 

Marginal Value Productivity/Marginal Factor Cost
 
ratios 
(input priceat column 4) indicate input-use
 
efficiency. Value Productivity/Marginal Factor Cost
 
(input price) 
ratios indicate input-use efficiency.
 

Ratios(column 
5) less than one show excess use;
 
ratios above one show a constraint; and ratios equal
 
to one show optimal use.
 

Source: Derived from farm management data of the JVASP.
 



AlII. 2-4
 
Water Response Function
 
Cucumber-Open Field
 
Jordan Valley 1987
 

Function: 
 y-0.3093 + 0
O.Ol12x - 0.000011809x 2
 

y- yield (tons/duum); 
x-- water application(m©3/dunum)
 
Opt imal
 
Voter: 
 -0.0112/2*(- 0.O00011809)-474mc3/dunum
 

Actual: 
 700m 0 3/dun.( Dietz, JVA, 1936)
 

Optimal

Yield: 
 0.3039 + 0.0112*(474).0.000011809*(474 
2)_2.96 tons/du
 

Actual 
Yield: 
 2.3 tons/dunum ( 

Watei-

Excess: 
 28.6%
 

Significance: 
 90.0%
 

Curve: 
 Water 


200 m0 3/dun. 

250 m0 3/dun. 

300 m0 3/dun. 

350 m 0 3/dun. 

400 m03/dun. 

450 m0 3/dun 

500 m0 3/dun. 

550 m0 3/dun 


0
600 m 3/dun. 

650 m 03/dun. 

700 m 03/dun. 


0
750 m 3/dun. 

800 m 03/dun. 


Dietz, JVA, 1986).
 

Yield
 

2.08 

2.37 

2.61 

2.78 

2.90 

2.96 

2.96 

2.90 

2.78 

2.60 

2.36 

2.07 

1.71 

Source: Fitted 
to Deir Alla Research 


tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunum
 

Station data, 1986.
 



AIII. 2-5
 

Water Reslohs'e Cur~e-Cucur1 ber 
Jordan ValI-v-1987 

2.8 -, _ _ -,._ 

2.7 - _ 

2.6/ 

2.5 ----

2.4 - ---

2.3- /-\ 

2.2 

2.1 1z____ 

2 

1.9- -

1.8- _ _ _ _ _ 

1.7

200 400 600 800 

Water Input (m-3/dunum) 



AIII. 2-6 
Water Response Curve-Onion
 
Jordan Valley 1986
 

Function: y--66.8262+3.31937x-0.02614x0 2
 

y-yield in tons/hectare; x-water application in 
cm
 
Optimal
 
Water: (- 3 .3 19 3 7/( 2 *0.02614))*l0-635cubic meters per dunum.
 

Actual: 	 800m°3/dunum (Dietz, JVA, February 1987)
 

Optimal

Yield: 	 -66.8262+3.31937*(635)_0.02614*(635o2)_2.
 3 9 tons/dunum.
 

Actual
 
Yield: 	 2 tons/dunum (Dietz, JVA, 1987)
 

Water
 
Excess: 
 21%
 

Significance: 
 95%
 

Data: 
 Water 
 Yield
 

300 m°3/dun. 0.572191 tons/dunum
 
350 m°3/dun. 1.074475 tons/dunum
 
400 m°3/du. 1.495725 tons/dunum
 
450 m0 3/dun. 1.835940 tons/dunum
 

0
455 m 3/dun. 1.865505 tons/dunum
 
0
500 m 3/dun. 2.095122 toG"dnum
 

550 	0u3/.un. 2.2/270 Lons/dunum
 
0
635 m 3/dun. 2.390148 tons/dunum
 

650 m0 3/dun. 2.386463 tons/dunum
 
700 r0 3/dun. 2.321509 tons/dunum
 
750 m0 3/dun. 2.175521 tons/dunum
 
800 m°3/dun. 1.948498 tons/dunum
 
850 m 0 3/dun. 1.640442 tons/dunum
 

Source: Response curve plotted on 	 1986 data.
Deir Alla research 


/ 



AIII. 2-7 

Water Production Function 
Jordan Valley Oman 
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AIII .2-8 
Water Response Function-Potato 
.Jr-ian VzIley 1987 

Function: y 2 .2553 + .O10 9 x-.000018349xc3 

Optimal
Water: 

y- yield (tons/dunum); x- water application(m'3/dunum) 

-0. 10 9 /(2,-0.O00018349)-297mc3/dunum 

Actual 
Water: 3 27mc3/dunum (North Chors Conv. Project,JVA, 1987) 

Optimal
Yield 2.2553 + 0.0109(297)- 0.000018349*(2972)-3.8 tons/dun 

Ac tual 
Yield: 3 tons/dunum (Dietz, JVA, 1987). 

Excess 
Water: 10% 

Curve: Water 

50 
75 

100 
125 
150 
175 
200 
225 
250 
275 
300 

325 
350 
375 
400 

Source: Derived from water 

Yield 

m0 3/dun. 2.75 
m 0 3/dun. 2.97 
m0 3/dun. 
m0 3/dun. 

3.16 
3.33 

mC3/dun. 3.48 
m3/dun. 3.60 
m0 3/dun. 3. 70 
m03/dun. 3.78 
m03/dur, 3.83 
m0 3/dun. 3.87 
m'3/d,:. 3.87 
m03/dun 3.01 
m3/dun 2.93 
m 03/dun. 1.86 
m 03/dun. 1.72 

and crop response 

tons/dunum
 
tons/dunum
 
tons/dunum
 
tons/dunun
 
tons/durnum
 
tons/dunuin
 
tons/dunum 
tons/dunum 
tons/dunum 
tois/dunum
 

tons/dunum
 

tons/dunum 
tons/dunum 
tons/dunum
 
tons/dunum
 

data Drovided
 



AIII. 2-9 

Potato Water Response Curve 
Jordan Val-y 1977 
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AIII. 2-10
 
Fertilizer Response Curve
 
Jordan Valley Potato-Nitrogen
 

Level: Output: Model: 
(kg./dunum) (tons/dunum) 

0 2.44 

y-2.4354 + 0.0062x - 0.000084069 x 0 2 

10 2.49 where: 
20 2 .53 
37 

40 
2.55 

2.45 

y-yield in ton/dunum 

50 2 21 x-nitrogen input kg/dunum 
60 2 05 
70 

80 

1.97 

1.65 

Actual: 50 kg./dunum (JVASP) 

90 1.21 Optimal: 37 kg./dunum 
100 1.10 
110 0.97 Actual 
120 

130 

0.82 

0 .66 

Yield: 2.21 tons/dunum (JVASP) 

140 
150 

0.47 
0.28 

Optimal 
Yield: 2.55 tons/dunum 

160 0.06 

Source: Fitted to 1986 Deir Alla Research Station data. 
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Level: 


(kg.) 

0 


31.3 


62.5 

125 


250 

500 


750 


1000 


Optimal level: 


Actual: 


Optimal yield: 


Actual: 


Significance: 90%
 

AIII.2-12
 
Fertilizer Response Curve
 
Jordan Valley Potato-Phosphate
 

Output: Model:
 
(t./dun.)
 

1.92 y-2.4407+0.000471749x-0.0000017377x0
 

2 .25
 

2 .59
 
2.97 where:
 

2 .67
 
1.95 y-yield in ton/dunum
 
1 .59
 

1.23
 

x-nitrogen input kg/dunum
 

-(0.0000471749)/(2*(0.0000017377))-135.79kg/dunum
 

150kg/dunum (JVASP)
 

2. 4 7ton/dunum
 

2 .2ton/dunum (JVASP)
 

Curve:
 

x-axis y-axis
 

50 2.010
 
100 2.350
 

136 2.473
 

150 2 .200
 

200 1 .973
 
250 1 .862
 
300 1.748
 

350 1.501
 
400 1.219
 

450 1.113
 

500 0 .905
 
550 0. 661
 

600 0 .547
 
650 0.493
 
700 0 .342
 

750 0 .261.
 

800 0. 153
 
850 0 .139
 
900 0. 076
 
950 0.041
 

1000 0 .017
 



AIIT 2.13 

Phosphate Fertilizer Response 
,Jordan Voiley Pohito 
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Optimal level: 
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Optimal yield: 


Actual: 


Significance: 95%
 

Source: Fitted to 


AII1. 2-14
 
Fertilizer Response Curve
 
Jordan Valley Onion-Nitrogen
 

Output: Model:
 
1 .65
 
1.81 y- 2 .6542+0.0159x-0.000098821x*2
 

2.21
 
3.18 where:
 
3 29
 
3 21
 
2 78
 
2 72
 
2.69 y-yield in ton/dunum
 

x-nitrogen input kg/dunum
 

-(O.0159)/(2*(-0.000098821))-
 80.45kg/dunum
 

20kg/dunum (JVASP, 1986 
farm budegts)
 

3
 .2 9 ton/dunum
 

2 .5ton/dunum (JVASP 1986 farm budgets)
 

1986 Deir Alla Research Station data.
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Nitrtogen Response Curve 
Jordan Vallcy Onion ,~ 
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ANNEX 
DEMOGRAPHIC 
BACKGROUND
 

OUTLINE OF QUESTIONNAIRE
 



_ _ _ _ 

2 

I. DEMOGRPAIIIC BACKGROUND
 
Outline of Questionnaire 

Visit __ / First Vis it / Second Visit(if needed)
 

Date of Visit:
 

Vi llage name and zone 

Name Birthdate/Age

Head of 
household:
 
Wife(ves) : 

Number of Children:

3. Names, sex 
and age of living children in descending order.
 

Name of chil1d Sex 

2)
 
3)
 

6) 

8) 

9)
10) 

4. Number o L chi dren who have died 

Name S : A e Date of Iteath 

2)
 
3)
 

5. Househo(:ld - inar:ia :atarn:t; ngi , orried, divorcedwidowed) 

Iv r NOrder of f-m)ni IMie t-f IItl S (-a of Spolses/A e Status Occured
1) ['athe:r__ ______ 

2.) Mo t h e r 
3) Son
4)
 
5)
 
6)
 
7)
 
8)
 

6. Des ired age at- marriage "or elIig ible I Daugh ters 2)S on s 
Patri].. par cousin Eu)dogamous _ Exogamous

4_ _)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _,5__) ________ _ ____ ____ ____ ____ 



--------- 

___ 

7. Number of children under 
15 years:
 

8. 	 Age of household members above 65:
 

Name 
 Relationship to 
Head of Household1)
 

2) 
3)
 

9. Do you desire more children? yes ___no 
 how many__ preferred
 
sex
 

10. 	 Do you 
use any birth control?
 

II. HOUSING AND UTILITIES
 

I. 
 Do you own or rent this home? 1) own 2)rent____
 

1.2. 	 Total number of persons living in it right now? 

13. 	 Price paid or cost of building your house
 
1) amount of total cashb 
payment
 
2) monthly mortgage rate
 
3) inlheritod no paymnt 


14. 	 Monthly rent 15 Yearl.7 tax 

15. 	 When did you move into this 	 house? 

16. 	 Previous address
 

17. 	 Ethnic background of head of household
 

18. 	 Ethnic background of other residents of the village: 

l)same as you 2)other 	 (Specify) 

19. 	 Number of room; 

20. 	 Size of house in square meters 

21. 	 Do you have the following? (List the number)

l)Bedrooms _______2)Living Room Bath
3)Separate
4 )Separate Kitchen 
 5)Othter
 

22. 	 Assets
 
1) Gas stove 2) Electric Stove 5) Washing machine 
4) Refrigerator 5) T.V. 6) Telephone
 
7) Automobile 
 8) Other
 

23. 	 Monthly cost of gas 
bottle/s used
 



24. 	 Monthly cost of electricity /__ 

25. 	 Drinking water:
 
l)private tap 2)common tap 3)tank 4)well
 
5)Spring 6)River/canal 7)Other
 

26. 	 Do you plan on migrating to 
1) another village 2) a big city 3)a foreign country/neighboring
Reason i __________________________________ 

27. 	 Do you r}hinl: your r.hi~ldrY n wo~ild li.ke to leave thE vill.age to go to 
li.ve In tlw ci ty' e . . No . ...
 
Re a s o is
 

28 Do you want to sett]e in this vila te permanently? Yes No 
Reasons: 1) or n ii 7 t ) imongst: your people 3) own your own 

house 4) doll t ike life in crowded ci ty 

29 	 Why would yoo 1ike o s e !;o mew Iio - o Is 
1) lack of ;il r.'i .. ) Iltck of good or well paying jobs 
3) lack of frecdom /ptr vacv i) laclk of lite rtain ent 
5) lack of pl ;.itrit socjiat eLvi lio ntmiit 6) Other 

30 	 What do ,,ou reallv want mo!;t for voul-e I f? 
1) 

2) 

I I I HEALTH
 

A. INFANT MORTALITY 

31. 	 Name and age of children you lost in the last seven years who were
 
below the age of five.
 

Name 	 Age at Death Cause of Death 
1)
 
2)
 
3) _ ___
 

32. 	 Which of the following is the most frequent cause of the death of 
your chilre n? )Dia r-lea-delydration 2) pneumonia 3) measles 
4) accidents 5) ot.he r 

33. 	 Who of the fol Irwing gave the eact cause of death of your infants? 
1) doctor at local clinic 2) Private doctor 3) Midwife 
4) grandmother 5) neighbor 6) Other 



34. 	 Which of the following factors could have prevented the (ea th of your
infants: 1) inoney for a private doctor 2) closer pr ivate doctor
3) closer health cli. nic 	 4) doctor at clinic when infant was brought
there 5) immunI: t i on 6) Ce ndah e t ansv;1,t-at ion
 
7) other 


35. 	 Distance in kins and timne iL takes to go to your nearest
I) Health c!I)t II i.ic 	 H2ospital _________f/


3 ) P r i.vatLe Ico0 - tt( oC _- ____ / 


36. 	 Which tra ii port ti loni do yoU use most often to get health care?
1) Bus 2 Taxi 3 Horse or Donkey

kinL4) Isla k_______ _If 5 Hitchhiking 
37. 	 Cost- per visit: 1) Health clinic 2) Hospital 3) Private 

doc t o I

38. 	 Cost and name of medicine prescribed for your infants for:
 

Medication 
 Cost
 
1) diarrhea
 
2) pneumonia
 
3) measles
 
4) colds
 
5) other
 

39. 	 Which treatment do your prefer for yuor infants?
 
1) Home remedies 1 2) Clini( 3) Private doctor 

40. 	 When your children died, did you feel you had to replace

1) the sons 
 2) the daughters 3) both 
Explain why 

41. 	 What do von think should be done to prevent infant mortality
 
1) by you:
 
2) by the authorities:
 

B. MORBIDITY 

42. 	 Frequency of sick days last month for family members:
 
1) under 5 years M F
 
2) between 6-14 M F 
3) between 15-20 
 M F
4) ad u lts M 	 F 

43. 	 Has the frequency of illness gone up in the last five years? 
Yes 
 No
 

44. 	 What causes the rise in sickness? 1) lack of safe water 2) no 
pharmacy 3) ignorance of some mothers 4) other 

iC
 

V,
 



Children under the age of five taken to health clinic
 

45. 	 Males 1) whenever sick 2) never 

46. 	 Females 1) whenever sick 2) never 

Adults visit the clinic
 

47. 	 Males 1) whenever they are sick 2) never
 

48. 	 Females 1) whenever sick 2) never
 

49. 	 Is your family on the whole in good health? Yes No 
Why? 
I) _ 2) 	 3) 

50. 	 Do you think your family eats a balanced diet? Yes No 
Why?
1) 2) 	 3)
 

IV. EDUCATION
 

51. 	 Years of schooling for all family members:
 

Family member Number of years Last Class
 
1) head of household
 
2) wife/s
 

wife No . 2 
3) children in 

a) 
b)
 
c)
 
d)
 
e)
 
f)
 

g)
 
h)
 

descending order 

52. 	 How far do you want your children to continue after primary school:
 
Males 1) secondary 2) vocational 3) University
 
Females 1) secondary 2) vocational 3) University
 

53. 	 Do you want yuor children to get agricultural training? 
Yes _ No 

54. 	 Distance of school from your home l)primary school kms 
2)preparatory school______kms 3) secondary school kms 
4)vocational training center _ kms 5)University kms 

55. 	 Time spent commutin to school hours/minutes 
1) primary 2) preparatory 3)secondary
 
4) vocational training center 5) University
 



____ 

56. 	 Type and cost of transportation (per day/per person)

1) bus(publ i,) ____ 
 2) taxi 
 __ 3) schoolbus 

57. 	 Other mians of 
going to school for your children

1) walking 1) hitchhiking 3) Horse/donkeyriding 4) other
 

58. 	 Mont:hlv school fees per child
 
1) primary 2) preparatory 
 3) secondary
4) vocational training __ 5) University 

59. 	 Is the education of your child worth 
this cost to You?
 
Yes -_ No
 

60 .	 Why or why not ?__ 

61 	. What are your hopes for yuor children's future?
 
1) improve their income 2) imporve status 3) 
become professionals

4) have beaut:i ful homes 
 5) other
 

62. 	 What are you r aspirations 
in life?
 

V. LABOR AND EMPLOYMENT
 

62. 	 Numbr of household members in the labor force: M 

64. 	 Type of employment for males: 
1) farm 2) public sector 3) privrte sector 4) self-employed 

65. 	 Type of employment for females: 
1) farm 2) public sector 3) private sector 4) self-employed
 

66. 	 JOB INI.'O: Age began/ type of job / location / wages / duration 
1) h u s b a n d
2) wife no. 1

3) wife 
 no. 2 
4) daughter: a....
 

b
 

c
 

5) sons 
 a
 
b
 

67. 	 Training obtained 
for the job I)lushnnd 
2)wife no. I 

4
 3 wi fe no. 2_
)daughters a.) 
 _ 

b.) 
 c. ___ _ 

68. 	 Is it easier to find jobs 
now than it was five yeacs ago?

Ma les Yes --- - No --- - Fem a l e s Ye s -- -
N o 

*j: 



69. Are 
Why 

you satisfied with 

or why not? 

your work? Yes No 

70 

71 

7 2 

73 

Do you wish tr m igrate so as to get a better job? Yes No 

Where would -ou like to migrate in search of a better job? 
1)big urban center in Jordan 2) n ighborbi ng country01-111 

If you emplov labo r r s which do your prefer and at what dai ly 

1) Pakist.anis ) Egyptians 

2) Indians 4) Jordanians 

Reasons for your preference 

rate? 

74 What does the future bold for ,,on?__ 

VI . OPINIONS, ATTITIuI)ES AND ASPIRATIONS 

75 	 In your opinion, 

Type 

1) agricultural 
2) industrial 
3) commercial 
4) housing - 
5) health _ 
6) education 

7 ) roads 

has there been improvent/progress in the following 

of Service D ree of Improvement 

muc h / i. t t I e none 

8) soc io/cul t.ura 1
 
9) rural/munic i pal
 

10) women' s
 
II) water
 

76 	 Which of the following hurts you? Yes No 

1) lack of cooperation amongst citizens 

2) landowner exploitation of sharecroppers 
3) lack of sufficient irrigation water
 

4) my opinions/suggestions not called for
 

5) difficulty ni obtaining advice
 

6) insufficient income
 

77 	 To whom do you voice yuor complaints 

1) to the rural council 2) municipal council 3) JVA 4) Court 

5) Other/s 

( t,! 



78. 	 Which of the 
following services are lacking/unsatisfactory? 
1) Housing 2) Health, childcare, family planning 3) education
 
4) family counselling and uspport 5) job opportunities

6) entertainment/recreatioi/cuI]tural services 7) other 

79. 	 What constrains your success in life? 

2)
 
3)
 

80. 	 If your opinion, project s executed by the counc iIs are based on
1) vi.llaer.e;/ popies sugges tions 2) council members suggestions
3) Gove I1nien in: t ruc t 	i oils /I 

81. 	 Do yoi know the foll ow in Yes No 
1) dates and t iI s of mu 1 ipa I/rural council meetings

2) last decis ion inade b cou c'i 1
 
3) village organi 'ation re-;ponsible for social
 

development pla nii ng 

82. 	 In your opinion, people in yoUr community: True False 
]) rarely read the newspape r 
2) are well i nformed aboutl what takes place 
3) can afford to buy more essential goods now 

than they coul d five year: a go
 
4) can find al.l they need lI ocaly
 
5) are healchier than they were ten years ago
 
6) are happ ier t han they were ten years ago 

83 	 Do you taLhI part n, the fol owingw'' High degree Low degree 
1 defini ng 1.c cI prob 1 emi; 
2 d e f i n r p1-l i o r i t i e s f o r proj ec ts 

that tOuIch yOn
 
3) offering suggestionii to0 h , authorities
 
4) partic i pa ing i n t ii 
 .. ion of local
 

p1 ans and p , ec ts
 

84 	 What importa,it hg iie; would you like to make which would make 
you anid ',our faini lv more happy? 

85 	 Has there been any noticeable improvement in your life in recent 
years? Yes No _l.ist the top two areas of progress made1) 2 ) ___ 

86 	 What plans do you have for the future? 
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