b. - Pregent Condition of Irrigation

05,027 ~ Irvigated agricwlture in the high land of the Study Area
has an aggrégated 4/ area of 4,800 ha, or only 13 percent of the .
pational total of 38,600 ha, and is of relatively minor importance
in thée national agricultural production.,  As shown in Table 5.6, it
wtilizes dpproximately 70 MCM per year ox 40 mJ per hectare per day,
However, the sources of ground water for irrigation in these areas
are limited and deteriorating in quality year by year. Therefore,
the future for the irrigated agriculture in the Study Area is
rather pessimistic, as advocated in the documents of the NWMP and
STRATEGY. Table 5.6 shows the details of irrigated agriculture and
water production in 1975, There are no major changes in irrigated
areas in the Region after 1975, - :

Table 5.6 Irrigated Avea and Water Production in-1975

Irrigated Water Production Water Consumption

Area Co y
Acreage (ha)  (MCM/year) = (n?/ha/day)
Dhuleil 2,910 45.6 8
Mafraq 353 5e4 - 42
Jerash 1,253 16,6 | 36
A3lun 240 2,1 24
Tofal | 4,756 69.7

Sources - NWMP

5.5 ‘Projection-qf Water Demand in the Study Area

05,028  As far as the Study Area {or the Northern District Water
Supply System) is concerned, the water demand in the nexi Five Year
Plan period will primarily come from domestic consumption, There-
fore the Study concentrates on the estimation of water demand for
domestic use in the Northern District.

05,029 Usuwally a future demand for water can be extrapolated
from the past growth trend of production, as long 28 no demend~
supply gap exists. But everywhere in the Kingdom, the gap is enoxr-
mous 8o that we can not use this approach. The NWMP states that
the potential demand for water is about twice as much as the pres-
ent water production, In this situation, the projection is made
on the basis of the projected population and their unit water
demand which varies fram person to person and from time to time,
The unit water demand in the Area is discussed in several reports

go far, - o

4/ Completely or partially irrigated area.
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05.030 Our Study reviewed the demand projections from seve:sal B
reports, namely, the NWMP, the STRATHGY, and the feasibility Study
of Yarmouk River Development; Irbid Water Supply Project.5/ among
these, this Study employs that of the STRATHGY as a target for .
“supply source development. The Table 5.7 and Figure 5.5 show these
projections with other related figures.: : ,

Pable 5.7 Water Demand Projection in Northern District, 1975 to 2000

{(Unit: - MCM/year)

1975 1981 1985 1990 2000

Total Population of the

Governorate (1,000 Persons) 563 670 752 872 1,172
Population Served by the . . _ '
System 1/ (1,000 Persons) 367 469 564 698 996

(%) 65 70 75 80 85

Estimation by Feasibility
Report of Yarmouk-Irbid : :
W.S. Project (MClMfvear) 18 27 37 47

Estimation by the NWMP o
(MoMfyear) 21 25 50 . 39

Estimation by the STRATEGY
(¥cMfyear) : 18 22 27 37

Source: NwWMP, STRATEGY and Feasibility Report of Yarmouk-lrbid
Water Supply Project.

Note: 1/ The figures are estimated by the data in NWMP and the
current Five Year Plan. ' '

5/ Yarmouk - Irbid Water Supply Project, by Crown Agents, 1976,
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5.6 Allocation Criteria for Different Uses

05.03%1 Water is competitively used for different purposes,
namely, domestic, agricultural and industrial consumption. When
planners consider the future development for these sectors, they
need some criteria to weigh priority among these different uses.
Water is final consumers' good for domestic users, but ia a factor -
of production for agricultural and industrial users. Water in the
Study Area and also in the Kingdom is obviously so limited that the
competition among different secltors is severe. Therefore we need
criteria for allocating the limited water resources to different
sectors. In theory, an appropriate criterion is the marginal value
of water, which means how much value per additional unit of water
can create. The calculation of the marginal value of water is,
however, a very complicaied process and requires more information
than is now available. Therefore, the average value of output per
cubic meter of water is employed, instead to evaluate the different
sectoral uses. This short-cut approximation seems appropriate for
our purpose at the present stage of this Study. The {tentative
guidelines for allocation can be cobtained in the following way.

5.6.,1 Valuvation of Domestic Water Consumption

05.03%2 The value of domestic water is inferred by observing the
willingness-to-pay of the consumers, or that is called a demand
curve in economics. The demand for water mainly depends upon
consumers' income level and the price at which water is sold, The
NWITP reports that the demand for water is about twice as much as
the present consumption (30~40 1/c/d) at the prevailing price of
about 125 Fils/m3. It ig found during our field survey in Irbid
that even if the price soars two times, domestic consumption would
not change much, ranging 30-40 1/c/a, but if the price rises three
times, consumers would try lo restrain walexr consumption,

05,033 From the above observation, it is possible to delineate
a rough demand curve (willingness-to~pay) for water in the Study
Area as shown in Figure 5.6. The result indicates that ihe value
of domestic water at present is approximately 200 Fils/mB.
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Figure 5.6 Willingness-to~Pay of the People to Water,
- Study Area, 1978 C
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Source: Hearing by Study Team .

5.6.2 Valuation of Irrigation Water

05.034- . The STRATEGY indicates that the value added of irrigation
water in the Jordan Valley is about 70-100 Fils/m3 at present. Also,
a cubic meter of irrigation water is estimate to create about 75 Fils
of agricultural products in the Wadi Arab Project. Our investigation
al a private irrigation farm in the highland area (Mafraq) found that
‘the value-added of irrigation water is about 45 Fils/mJ. But this
farm could produce twice as much in value if a better irrigation
system is installed. The average value of irrigation water would
probably range from 45-90 Fils/ﬁ} in highland areas.

5.6;3"Valua£ion of Industrial Water .

05.035%5 Phe STRATEGY estimates that the average value added per
wnit of water in the industrial sector ranges from 1000 Fils/m3 to
more. than 3000 Fils/m3. The NWMP surveyed sevexal big factories
proposed in the Kingdom, and found that the value ranged between

210 Fils/m3 and 6,500 Fils/mE. in one of the factories in Irbid, the
value added per cubic metexr is 450 Fils/m3. Therefore, the indust-
rial use of water can create more value of output than the agricul-

tural use.
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5,7 Project Foxrmulation and Priority

5.7.1 Formulation of Projects

05,036 In the preceding sections, water resource endowment and .
the projected demand for water in the Study . Area are identified.It is
slear that the Area is suffering from the shortage of domestic water
gources as well as the inappropriate distribution system. Average
water consumption per capita per day (1/c¢/d) in the Kingdom as a
whole amounts to about 50 to 60 1/c/d in 1975. The daily consump=-
tion in the outskirt of the Irbid Municipality and rural highland
areas is only 30 to 40 1/c¢/d in 1977, The situation will continue
or even get worse, unless additional water resource exploitation
and improvement of water distribution systems are executed in the
Study Area in the futurse.

05,037 The intensity of demand for more domestic waber can be
seen in consumers' willingness-to=pay for water privately sold by
water-tank trucks in the Study Area. Our field survey shows that
their expenditure on water exceeds 500 Fils per cubic meter, In
some rural areas, people spend about 625 Fils/m/ and one of the
hotels in Irbid pays 1000 Fils/m3 for domestic water.

05,038 It was indicated in the Section 5.6 {Allocation Criteria
for Different Uses) that the average value-added of unit water for
irrigation is less than that of domestic water consumption. Our
estimation shows that the approximate value added of highland
irrigation ranges from 45 Fils/m> to 90 Fils/m3. Furthermore, the
value added of irrigation water in the Jordan Valley lies between -
70 Fils/m3 and 100 Fils/m3.

05,039  As to industrial water supply, the S5tudy Area has only
small-scale industries at present and it appears that the situation
will remain largely unchanged in the years to come, ‘excluding the
industries plarmed for Yarmouk University, Free Trade Zone and other
industrial estates..

05,040 Small industries in the Area may not become bulk consumers
of water in the immediate future. An important thing for small
industries is that water supply should be stable. The efficiency of
production in most factories depend much on reliable and continhucus
water supply. If reliable and sufficient domestic water supply is
acgomplished in the Area, there will be no problem to small indust-
ries and commercial establishments. It is estimated that the value
added of industrial water in the Study Area could be more than

400 Fils/m3. o :

05,041 The interpretation presented above leads naturally to the
conclusion that major development efforts should be placed upon
municipal water supply in the Area with lesser consideration of
agriculture and industry. '
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05.042 - An overv1ew on the ongoing Projects indicates that
almost all the projects listed in the current Five Year Plan are
behind the stlpulated gchedule, for about two or three years, The
najoxr reasong for the delay seem to have been 1) shortages of
engineering’ staff which delayed the designing and planning of water
resources development . for the. Area, and 2) shortfalls of financing,
espe01ally of foreign financing.

05.043 . Domestic water supply to the Northern District Water
Supply System can be obtained from either ground water or gurface
wvater in.and near the Area. -As to ground water resources, the
rechargeable ground water in Dhuleil is being pumped up more than
it's safe abstraction level sc that there would be little room for
further development.. As far as Azraq is- concerned, 1t seemg that
additional 20 MCM/year is exploitable. But this source is very. far,
about 93 km, from the major demand area of Irbid, so that the unlt :
cost. of water in Irbid is estimated to rise to about 130 Fils/m3.5/
Possible: projects are new wells -in Samasdoud (Samaya) near Mafraq,
where about 4-6 Mcm/year7/ is additionally exploitable, from the depth
of approxlmately 120 m, :

05.044 - Another possible water resources near the Area lie. in the
Muzelrib area :just 15 km northwest from Dera'a in the Syrian
territory. Many springs and well fields there are located about

25 km northeast from Irbid. The topography in the area allows .
construction of a ‘pipeline from the spring-well fields in Muzeirib
to Irbid.: There are no reports available on the exploitable
quantity and quality of ground water in the Muzeirib area, but a
field -survey and some informed suggestions in the area indicate
that more than . 5 MCM/Vear would be ddditionally exploitable. This
scheme obvioualy needs gome preparation for agreements between
Jordanian and Syrlan governments, and a feaszblllty study should be
carried out.

05.045 With regard to the exploitation of rivers, surface water
in Wadi Arab and Wadi Ziglab in the Jordan Valley 1lift side are very
difficult to be harnessed for domsstic use in the Irbid area, These
proposed dam sites are in a considerable @istance from Irbid and
would require. larger: static pump 1ifts than the Yarmouk River. It
is elear, from the above facts, that the cost of water pumped from
the Yarmouk River would be cheaper than that from either Wadi Arab
or Wadi Ziglab. Therefore, water supply from the Yarmouk River,
which is called the Yarmouk-Irbid Water Supply project in the
current Five Year Plan, is most attractive among surface water
development possibilities in the Area. On the other hand, the
STRATEGY proposes plans to divert water retained in the Magarin

6/ STRATEGY
7/ allowing for recharge from irrigated water.
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Reservoir to the Amman-Zarqa conurbation. These plans are strateg-
ically of such national importance that; when it ie_approVed the |
water supply project to Irbid from the Yaymouk River will be much
affected or redesigned in accordance with the requirements of these
plans, The water of the Yarmouk River has a decisive role in'the
developnment of the Kingdom as & whole, Therefore,'the'¥armouk—
Irbid Watexr Supply project should be designed in line with the.
framework of the STRATEGY, ' R

05,046 = In accordance with the development of water sources for
the Northern District, it is necessary 4o provide an adequate
distribution system, The present distribution and reticulation -
systems in Irbid were designed in 1964, It is paid that the present
capacity of the system is about 2.2 MCM/year. 8/ Obviously, the
gystem is too small to distribute all the water from various souxrces.
Therefore, improvement and extension of the distribution system in -
the Trbid Municipality should be done in line with the development
of sources of water. ' For this purpose, it is necessary o carry out
a feasibility study of water distribution of the Irbid Municipality.

05,047 411 the projects discussed so far relate to the municipal
water supply and the immediate problems in the Study Area. But here
wé recommend one project that concerns the development of wadis in
the highland, especially to the west of Mafraq, where fertile soil

is available for agriculture, There are some dams on-wadis in the Study
Area which were constructed for the purpcse of flood retention, tut
it seems that they are not well meintained or utilized. We propose
experimental wadi dams on Wadi Warren, aiming at creating and extend~
ing green zones in the higbland betwsen Irbid and Ramtha.  The
project. consists of two small dams in tandem, the upsiream dam will
be uged for retention of sand and gravel so that the down-stream dam
can store spring flood to its full capacity. There might be other
possible dam sites on Wadis Warren and Shalalla, which will need a
further feasibility study in the future.

05.048 As to the water resources development in the Study ATrea
from a long-term viewpoint, the study recommends a project concern-
ing waste-water treatment in the Irbid Municipality. At present and
in the immediate future, the emphasis will have to be placed on.
improving the water supply in the area, bui this does not mean to
neglect sewerage works in the Irbid Municipality. The study proposes
that a sewerage system should be in operation in the Irbid Area by
around 1985, The treated water can be recycled for ixrigation in the
highland area between Irbid and Ramtha, and the remainder can be
conveyed through Wadi Shallala into the Yarmouk River,

§/ Yarmouk River Development, Irbid Water Supply Feasibility'Stuql
by Crown Agents, 1977. '
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5:Ts2 Description of Recommended Projectg

d, Samasdoud Well-Field Project

05.049 This progect ig proposed in the STRATEGY as "Samasdoud
Scheme A (Volume S page 73) The Scheme plans to develop 6 M(OM/vear
of ground water in the area. The initial capital cost is JD 3.7
million and the unit cost is estimated at 55 Fils/m3. However,

this cost is estimated at the site of Zaatari Pumping Station, and
therefore, an. additional cost of transportlng the water to Irbid
should be taken into account. The Present capac1ty of the pipe- .
lines (50 km) between Zaatari Pumping Station and Haufa Reservoir

is able to transfer the additional 6 MCM/year of water from Zaatari to
Haufa and also the already installed capacity at Zaatari Pumping
Statlon is sufficient for additional pumping. For this reason, the
initial capltal cost is negllglble, with unit cost of transferring
water from Zaatari to Haufa coming to only 18 Fils/m3. A4s a result,

the unit cost of Samasdoud ground water at Irbid is estimated to be
3 Fils/m?,

b.  Muzeirib (Syria) Water Import Project

0%.050 The project aims at importing water (5 MCM/fyear) from
Muzeirib. sprlng-Well fields in the Syrian territory to Irbld. A
28 km pipeline of 500 mm diameter for conveying 15,000 m /day of
water will .be laid from Muzeiridb (ground level: 445 m) to Irbid
(ground level: 600 m)., The initial cost for the project amounts to
JD 2.4 million and the cost of power consumption per year is
estimateéd at some JD 0.1 million. The unit cost of water will be
only 60 Fils/m3. The implementation of this scheme requires
sufficient time for preparing necessary agreements beiween the two
countries. The project assumes that the technical feasiblllty
study and political arrangement can be carried out within 3 or 4
years. It is said that social basic needs like water can not be
impoxted from other countries, But at present,. many joint or
cooperative act1v1t1es with Syria are going on, such as over the
Industrial Free Zone and the purchase of electricity. And socio-
economic integration with other Arab countries is one of the
objectives in the development of the Kingdom. Therefore, it is
worthwhile to promote this project. The following figure 5.7 shows
the outline of the project.
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Vigure 5.7  Muzeiridb Water Import Project
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e Irbid Town Distritution Project

05. 051 In conaunctlon Wlth the new water source development, it
will be necessary. to improve and extend the existing distribution
and reticulation aystem in the Irbid Munlcipallty. The reticula-

tion: system of the Munlclpality was designed in 1964 and intended
to distribute an average flow of 6,000 mﬁ/day (2.2 MCM/year). At
present, the area.to be. served im about four timea greater than the
designed area, so that a new reticulation plan and design are
urgently needed and implemented ss soon as possible. The Water
Supply Corporation is about to employ consultanis for this
feasibility study. Therefore; the cost of the project is not
known, However, the informed. suggestlons from relevant officials
and the feasibility report of "Agaba Water Distribution and
Sewerage" 9/ indicate that the renewal and extension of the water
distribution system of Irbid Town would cost approxlmately JD B
million, The project will be implemented in the next ¥Five Year
Flan in conjunvtlon with the development proaects of new watexr
s0urces.

d. Experimental Dams on Wadi Warren

05.052 The project aims at creating a green zone (340 ha) by a
construction of two small dams located between Irbid and Ramtha
(see-Fig.75.8). ‘The two concrete dams on Wadi Warren can retain
about 1 MCM of spring flood, The dra;nage .area for the proposed
dams is approximately 160 km2, with an estimated annual average
run-off of 5 ~ '8 Iukcﬁ/year " An uPpefs'tream dam (0.2 MCM storage
capaclty) will be soon deposited by sand and gravel, but the down-~
stream dam (0.8 MCM storage capa01ty) will be able to store water
to its full capacity. During the wet season, the reservoirs are
full of water, and water content of soil around the reservoirs is
expected to increase to such an extent that cultivation of veget-
ables (40 ha) will become possible, The area surrounding the
reservoirs can be used for olive plantation (100 ha) and reforesta-
tion (200 ha) where a recreatlon zone Wlll ‘be set up.

05.05% The project costs about J O 5 million including concrete
dams, plantation expenses and 5 km asphalt paved road. The direct
benefit would be additional production of vegetables and olive,
amounting to ebout JD 0,02 million per annum. In the long-run, the
area of olive trees:-and forest can be extended to the gsurrounding
area.  The indirect beneflt of the project isto provide people
pearby with a green park for recreation.

05,054  This progect has an experlmental nature and helps to
examine p0531billties and effectiveness of a series of small dams
along wadis; and it will provide valuable information for future
development in the hlghland area of the Study Area.

9/ Draft Report, by Howard Humphreys Itd., 1978.
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Figure 5.8 Wadi Warren Experimental Dams
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e._ Yarmoukmlrbid Water Supply Project

05.055 : - This progect is. suggested in the "Yarmouk River Development'
Irbid Water Supply Feasibility Study" in 1977, and also is mentioned

in the current Five Year Plan. The project aims at pumping water of

10 MCM/vyear from Magarin Reservoir to the Irbid Municipality. It
includes installing and equipping an intake structure, pumping atations,
water treatment stations, a 19 km steel pipe-line of a 600 mm diameter,
and concrete reservoirs.. The detail design of the project will have

to be done. in line with Maqarin project of Jordan Valley Authority.

The estimated initial capital cost would be JD 5 million- exclud1ng

the allocation cost of Maqarln project.

B Irb1d Sewerage sttem Proqect

05.056 - Although'the-Phase,I braft Finel Report recommended this
project for the period from 1985 to 1988, this project was conceived
to be of vital necessity by the Jordanian officials, was given to an
USA consultant for study and is expected to be implemented during the
next Five-Year Plan period. . Thus, we accept the decision and .
expectation by the Jordanian officials and incorporate this project
into the program for the period ending in 1985,

5.7.3 'Long-Term Development Projects

05.057 ° It is useful here to compare the Study Area with the Amman-
Zargqa atrea with regard to water sources from & long-term viewpoint.
As shown 1in the project description, the unit. costs of water from
Samasdaud and Mugeirib is estimated to be around 70 Fllslm , and that
of the Yarmouk-Irbid Project is about 125 Flls/m On the other hand,
water supply from the King Talal to Amman would cost about 100 Fils/m3,
After the water from the King Talal Dam is fully utilized, the Amman-
Zarqa atrea would be confronted with another serious water supply
problem in 1990 - 2000. If water of the Magarin Reservoir is
transported to Amman for its municipal water supply, it will cost
about 165 Fils/m3. The triangle recycling system (King Talal - Amman -
the Zarqa River - King Talal) in this area will eventually give rise
to a serious problem of pollution. Therefore, it is obvious that the
Study Area has a comparative advantage to the Amman-Zarqa area in
respect of water resources.

05. 058 As menLloned in the 1ast sectlon, there are six projects
recommended for the next Five Year Plan. Water sources from Samasdaud,
Mizeirib and Yarmouk w111 be able to satisfy the demand of the
Northern District up fo 1990 years. However, there are other aspects
to be consldered from a long-term viewpoint. One is the agricultural
development in the highland area. This issue can be tackled in the
following way. After an appropriate treatment, waste water from

Irbid City could be used for irrigation in the highland area located
between Irbid and Ramtha where a hydrological cycle of Yarmouk
(Magarin) - Irbid — Wadl Shajara -~ Maqarin lies.
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05.059 Tn other highland areas, shortage of Water_constrains?the
expansion of cattle raising and the new planting of permangnt and
arable crops. Because the development of rural areas depends much
on sufficient domestic water supply, we recommend an overall rural. -
water supply project in the Area after the completion of the municipal

water supply project in the Irbid area.

05.060 The proposed Maqarin project, as mentioned earlier, will
have considerable impacts on the development of the Study Area.

The Magarin project is one of components of Jordan Valley Trrigation -
Project: Stage 1T which is supervised by Jordan Valley Authority.
(JVA hereinafter). The feasibility study has already been finished
early 1978.19/  The total construction cost of the Stage II is
estimated to be JD 144 million, of which JD 63 million will be spent
for the construction of the Magarin project consisting of dam, _
spillway, powerplant and outlet works. The construction is expected
to start in 1979 and to end by 1984, But, it is 1likely that the
required works for implementation such as funding, design, award of. .
construction and ‘equipment supply contracts, and project construction
need more time than this schedule. "The salient features of the

Magarin project are as follows:

Reservoir .
Drainage Area 5,950 km?
Normal Maximum Water Level El. 150 m .
Surface Area at EL. 150 m -7_km2
Live Storage - _ 275 MCM

Dam |
Type of Dam: Zone Earth & Rockfill
Crest Elevation El. 158 m
Height 128 m

Fill Volume 14.3 MCM

Source: Jordan Valley Irrigation Project, Stage.II,
Feasibility Study, 1978,

5.8 Summary and Recommendation

05.061 This sector study recognizes that the water supply in the
Irbid Municipality area is most urgently needed. The issue can be
resolved in two steps, i.e., exploiting additional water sources,
and improving and extending the water distribution system in the
Irbid Municipality area.

10/ Jordan Valley Irrigation Project: Stage IT, Feasibility Study,
1978, Harza Overseas Engineering Company.
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05.062 ‘The former'would be carried out by implementing the
following three projects: :

(1) The Samasdaud WellmFiéld project that produces 6 -
‘MCM/year at an initial capital cost of JD 3.7 million,
unit cost of which amounts to 73 Fils/md;

(2) The Muzeirib Water Import project that conveys §

' MCM/year at an initial investment cost of JD 2.4
million, unit cost of which is 60 Fils/m3. But this
‘project requires a technical feasibility study and
institutional and political arrangement between the

" Syrian and Jordanian Governments; and

(3) Yarmouk - Irbid Water Supply project which is listed
in the current Five Year Plan. But this has not been
implemented yet, because the project requires a
further coordination with the Magatin Dam project and

“'dn overall framework of Yarmouk River development.
The project cannot and should not be developed by
itself and will have to be considered in the framework
of the National Water Strategy proposed in the STRATEGY.
An approximate unit cost of the project is estimated
to be some 125 Fils/m3, including the cost allocation
“from the Magarin Dam construction. For these reasons,
the Study recommends that the Yarmouk-Irbid project
“is implemented after the aforementioned two projects,
‘with proper coordination with Magarin project. The
‘project cost would be JD 5 million excluding the
allocation cost of the Magarin Dam project.

05.063 . Concerning the extension of the water distribution system

in the Irbid Municipality area, a feasibility study will be required
in the first place. The feasibility study will have to be carried

out by the end of 1979, so that the construction may start in 1981

at a cost of around JD 8 miilion. In conjunction with the feasibility
study of the water distribution system, a future sewerage system will
have to be exawined for the area.

05.064 The ‘Study proposes another project which attempts at
experimenting development of wadi dams in the highland area. The
project comstructs two small (5 m and 10 m height each) dams in tandem
on Wadi Warren between Trbid and Ramtha at a consktruction cost of

JD 0.3 million, the reservoirs retain flood water and contribute to
producing vegetables, olives and trees where green parks or resthouses
will be established in the future, 1If it proves successful, other
wadis in the highland areas will be developed for agriculture and
forestation,
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05.065  As to immediate policy arrafgement, drastic measures are
required for preventing the deterioration of dependable water
rasourcesin Wadi Duleil area caused by the overdraft. Adequate
policy measures or regulation on water—draft in the area can be made
through social and economic investigation of the water consumption
which asks for a new study and through a negotiation which should be

held between various consumers of the water.,
05.066 Iu the long-term development, the Study recommends three
projects:

(1) a waste-water irrigation prbject;_
(2) a rural water supply project; and
(3) the Yarmouk-Irbid Water Supply, Stage II.

05.067 As a conclusion of this sector study,'the following Table
5.8 and Figure 5.9 give an overall idea of water resources development

in the Study Area.
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Figure 5.9 Demand-Supply Condition of the
Study Area i
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CHAPTER VI

AGRICULTURE, LIVESTOCK AND FISHERY






CHAFTER VI

 AGRICULTURE, LIVESTOCK AND FISHERY

6.1 Genéral-characteristics of the Study Area

06.001 Table 6 1 'shows the distribution of mgricultural holdings
and a rough picture of land use in the Irbid Governorate and the
Study Area according to the Agricultural Census conducted in 1975.
That agrlculture rlays a far more important role in the econonmy of
the Governorate than in the East Bank as a whole can be seen in the
fact that nearly 60 pexrcent of the holdings exist there, compared -
to the Governorate’s share of 30 percent in the total East Bank
population.

06,002 The agriculture in the Study Area, which excludes the
Ghor area, is predominantly rain-fed and only 2.3 percent of the
total used area is provided with irrigation facilitiss., This is in
Strlklng contrast with the Aghwar Shamaliya Mutserfieh where well
over three-fourths of the area is irrigated. The percentage of the
irrigated area for the Study Areas is even lower than the National
average, which points to the fact that the Area is relatively
better endowed with rainfalls than elsewhere in the Country. This
is partly reflected in the larger percentage of land under permanent
craps in the Study 4drea compared to the East Bank total,

06.003 Compared to the Aghwar Shamaliya District, and even to the
Bast Bank total, the level of utilization in the lend for arable
crops is appreciably lower in the Study Area, amounting to 80 per-
-cent relative to 86 and 85 percent respectively for the former two.
The lower land uiilization is especially found in Ajlun, Jerash and
Bani Kinsna where 35 -~ 45 percent is uncultivated. But nearly 60
parcent of the unutilized arable land of the Area is located in
Mafrag and Irbid, where orops are often made subject to the vagary
of unstable rainfalls.

06,004 The Study Area's specialization among temporary crops is
by far in cereals (especially wheat) grown largely in the rainfed
-condition. The area planted to cereals accounts for four~-fifths of
the total planted area in the Study Area, and for two-fifths of the
-total area under cereals in East Bank Jordan {Table 6. 2). Corres-
ponding to the extensive method of cultivation, the average size of
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holding in areas where cereals predominate, such as‘in Ramtha and
Mafrag, is larger than the Study Area average, ranging from 10 to
15 ha.

06.005 In the Study Area, irrigation is mostly for growing
vagetables among the arable crops, with a 1ittle over 80 percent
of the total irrigated area devoted to a variety of vegetablea.
The similar tendency is found in the Aghwar Shamaliya and in the
Fagt Bank total, but the Area relies, or has to rely, less on
irrigation. While the Study Area has only 20 percent of the total
area planted to vegetables under irrigation, the same figure goes
up t0 96 and 65 percent for the Aghwar Shamaliys District and the
East Bank total. In terms of the total planted area, the area
accounts for 30 percent of the East Bank total under vegetables,
but its share declines to a mere 9 percent in terms of the
irrigated area under vegetables. Within the Area, the relative
importance of vegetables is higher in those districts where the
average size of holding is smaller from 2 to 4 ha, that iz, Irbid,
Kura, Bani Kinana, Jerash and Ajlun, reflected the higher
profitability of vegetables per unit of land.

06.006 The Study Area has a higher percentage of agricultural
land used for growing permanent crops, amounting to 12 percent of
the total used area, compared to 9 percent of the East Bank total.
As is the cage with arable crops, however, the level of utiliza-
tion is low at 20 percent, compared to 34 percent in the Aghwar
Shamaliya District. As shown on Table 6.1, approximately three-
fifths of the total area under permanent crops is located in Ixbid,
Jerash and Ajlun, Especially in the latter two districts, 40 - 45
percent of the total used area is planted to olive and various
fruit trees. '

06.007 The percentage of the lend under permanent crops is even
higher in the Aghwar Shamaliya Distrioct, but the major crops grown
are different from the Study Area, reflecting the different
climatic and natural conditions, As shown on Pable 6.3, olives,
grapes and figs, which are not infrequently interplanted, make up
9% percent of the total area {compact plantation only} in the
Study Area, while eitrus fruits account for 82 percent in the
northern Ghoxr area. The average size of holding is generally
small at a little less than 1 ha, although Jerash, Ajlun and Bani
Kinana show slightly larger sizea.

06.008 Table 6.4 shows the distribution of major livestocks and
poultry in the Study Avea. The Study Ares with its more favourable
climatic conditions has a larger share of large ruminants, account-
ing for 60 percent of the East Bank total, whereas for chickens the
Area makes up only 26 percent, reflecting larger-scale commercial
wdertakings are found elsewhere in the Country. For sheep and
goats, the Area accounts for about 40 percent of the East Bank
total.
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06.009 wlthln the Study Area, cattle are found in those
distriots with more temperate climate and thus with richer
vegetational cover, such as Irbid, ‘Ajlun and Kura, whereaa sheep
and, to a lesser extent, goats are found in more arid westsrn
parts like Mafraq and Ramtha, Nearly 70 percent of chickens are
‘kept in Hafraq and. Irbid whexe small- to mediwn-scale commercial
undertaklngs have been expandlng rapidly._ Generally speaking,’
the. average size of holding is amall in the Study Area as well as
_elawhere in the Country. Only in Mafraq and Ramtha, the average
numbers per household is appreciably’ larger than the Study Area
dverage oT the Laat Bank average with regard to sheep and ch;okens,

6.2 Fa;ming Household Tncome in the Study Area

GQQ;;_ Gereral

06,010 In order to obtain first-hand information on how rain-
fed agricultiure is managed in the Study Area, a field survey was
. undertaken from July to August of 1978. This section swmerized
the results of the survey which covered 100 farmlng households in
‘varlous parts of the Study Area.

.06, Oll It has %o be poznted out firat that the interviewed
households nay. not be str;ctly representative of some %0,000
_ holdlngs enumerated in the agricultural Census of 1975 referred

to in the preceding ‘section, For, they were selected somewhat
arbitrarily, given the limited time available for the survey.
However, general care was taken to0 choose those households whose
farming pattern more or less conformed to the local pattern of
lang use. Besldes, the data are shown in aggregate terms by
district in order to make them more representative of local farming
practlces, and if 01rcumstances do not allow such aggregatlon, sonme
adjustments of the data are made to give a more representative
picture of the situation.

06.012 inother point which has to be made is that questions on
production and cost were phrased in money terms. The primary
reason was that the interviewees had better memory of cash flows
than of phyelcal sizes of agricultural input and output, This
approach resulted, on the one hand, in understatlng the size of
*outputs of those crops which were consumed by the respective houge-
holds. On the other hand, the value of family labour was totally
excluded., This omigsion is perhaps excusable, because data on
labour input can only be obtained from a much longer period of

. observation than was available to this survey. On the whole, it
is believed that the data gathered during the survey can be a
reasonable p01nter of the major characterlstlca of the farming in

the largely raln~féd Study'Area.
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6.,2,2 District Summaries

a. Remtha Mutserfieh

06,013 As shown already on Table 6.2, 84 percent of the area
planted to temporary crops in the Mutserfieh (pistrict) was under
cereals and only % percent of the total used area was planted with
permanent crops, The surveyed houseliolds show a much lower per-
centage of the area under wheat (Table 6;5).__This'i§ pertly due
to the recently inoreased area planted to olivesrwhiqh are largely
young, including even "mature” trees on the tadle (the net income
per ha from mature trees could be much higher, judging from the
data for Jerash and Ajlwn), Another reason is that the rainfall
was very poor in 1978 with a result that more land was plented to
pulses {lentils and vetohes), which were, however, also affected
by the drier weather, The bad weather affected the harvest of
water-melons which were cultivated on the unirrigated land,

06.014  The aggregate net income from crops amounts to JD 4,091,
or JD 57 per household per month., The profitability of wheat inight
have been higher than the figure of JD 57 per ha shown on the table
under more favourable weather, since two of the surveyed households
whose crops did not fail under rainfed conditions netted JD 159 per
ha, Judging from the level of income per ha elsewhere in the Study
Area, olives will become an important source of stable income in’
the District where the fluctuations of precipitation affect the
level of agricultural outpul year by year,

06.015 Another supplementary source of income is sheep and goats,
which brought in JD 32 per month per household. Income from non-
agricultural sources is also considerable at JD 54, but this was due
to the existence of one household which netted Jb 2,500 per year
from trading of trucks. When this household is excluded, the
average monthly household income would be about JD 100, instead of
JD 142 shown on the tabls,

b. HMafrag Muiserfieh

06,016 In terms of the district-wise land use, Mafraq is similar
to Ramtha, with ite predominance of rainfed arable crops, especially
cereals, and lower percentage of the ares planted to permanent crops.
The surveyed houssholds show these characteristics to the extent
that about two~thirds of the total area was planted to wheat and a
1ittle over 6 percent was under olives (Table 6.6).

06,017 However, they are unusual in that nearly 15 percent of the
aggregate used area was under irrigation, which pushed up the
level of income accruing from crops, especially vegetables,

Virtuelly all of the irrigated area belongs %o three households, -
each of which also possesses an unirrigated land of considerable size
(%39 ha in sggregate). One of them, whose unirrigeted land is the
smallest of the three, raises a flock of sheep numbering 2,000 heads
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and accounted for 80 percent of the aggregate net income from
livestooka., Ag a result, the average monthly household income
reaches & surprising level of JD 6%6, of which 73 percent comes
from crops, despite the fact that moat of the area planted to
wheat failed due to the dry weather (four-fifths of the gross sales
of wheat accrued from the irrigated farm which belonged to one of
the three households above),

06,018, - If the three successful farmers are excluded, the average
used avea per household becomes 16 ha, a figure very close to the
average size of holding shown on Table 6,1 The average monthly
income per household then decreases to JD 75, and the income from
orops accounts for only a fraction (8 percent) which ¢ame partly
from small-scale vegetable growing and partly from young olive
trees, For average farmers, the income from unstable rainfed cereal
cultivation apparently has to be supplemented by non-agricultural
activities and also by planting olive trees where conditicns favour
it. ' -

c. Jerash Mutserfieh

06.019 = The characteristics of the District is its higher percent-
age of the area under permanent crops and of the area under irrige-
tion (Pables 6.1 and 6.2), 'The surveyed households have, as shown
on Table 6.7, these characteristics, though the percentage of the
irrigdted area as well as the average size of farm are larger than
the district average shown on Table 6.1,

06.020 As was the case in Mafraq, vegetables grown on irrigated
land is highly profitable, although the cost of production is also
very high compared to the rain-fed cultivation. The net income
from vegetables made up nearly three-fifihs of the aggregate income
from erops, and amounted to about JD 440 per ha., The profitability
is, however, much lower than in Mafraq. The difference largely
comes from the smaller-scale operation in Jerash (average 1,8 ha)
than in Mafraq (average 16 ba) where the farming is partly
mechanized. Following vegetables, pemmanent crops accounted for
one-~fourth of the aggregate income from crops, Compared to Ramtha
and Mafraq where immature and young trees are dominant, the
profitability of olives are high, reaching about JD 100 per ha,

The total income from crops was therefore high, at JD 105 per
household per month,

06,021 = As shown on the table, the aggregate net income from
1ivestocka in Jerash is very high; and accounts for two-thirds of
the total income., This is due to the presence of two households
which specialize in livestock and poultry raising. One of them
keeps 149 heads of Holsteins (86 adults) and earns about JD 27,000 a
year from sales of milk and milk products and calves. The other
keeps 10,000 layera and nets about JD 24,000 per year from sales of
eggs, If these households are excluded, the income from livestocks
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‘will decline to JB 8 per month per household instead of JD 335,
Together with income from non-agricultural sources, the average
monthly household income comes to JD 196 rather than JD 50,

d. Ajlun Mutserfieh

06,022 The characteristics of the District as a whole is similar
to Jerxash {Table 6.1 and 6.2), The surveyed households might be
closer to the district characterdstics than was the case with those
in Jerash in that the proportion of the rainfed area under cereal
crops is larger, with a smaller percentage of the area under
- irrigation (Table 6,8). The major source of income is permenent
‘erops, which made up three-fourths of the total income from crops.
The profitability of irrigated vegetables per ha is just as high as
in Jerash, but does not contribute much due to its much reduced area,
Coupled with the failure of cereal crops, the average monthly income
from crops per household was JD 38, oxr only 36 percent of the level
in Jerash, With much lower income from livestocks and non-agricul-
“fural sources, the total wmonthly income per household was JD 93,
‘legs than a half of the income in Jerash.

e. Irbid Gatha

06,023  The characteristics of the Gatha (sub-district) can be
perhaps described as intermediate between Mafrag and Ramtha, on the
-one hand, and Jerash and Ajlun, on the -other. The Disirict has a
low percentage of the area under irrigetion, while the total used
area includes a substantial area planted to permanent crops (Table
6.1). What is characteristic of the District is that it has a more
diverse cropping pattern, as seen from the higher percentage of
M"ather crops” on Table 6.2, The surveyed housesholds exhibii these
characteristies to a great extent. The average size of holding is
‘considerably larger among the surveyed households than the district~-
‘wise figure on Table 6.9, If two households using more than 50 ha
(196 ha in aggregate) are excluded, the average size reduces to 9 ha,
though it is still larger than the district average in Table 6.1,

06.024  As alrveady mentioned in relation to other districts,

rainfed crops did not fare well in the Study Area in 1978, Ceresal
crops were most affected by the dry spell in the District, although
211 the crops grown by the surveyed households were unirrigated. The
reason is that more profitable cash crops which require more -intensive
care, puch as vegetables, melons and tobacco, are usually planted on
the land with better water-retaining capacity. The profitability of
wheat in fact varied in the District, amovnting to JD 97 per ha in the
northwestern parts (Taiyiba and Samma), compared to minus JD 6 in the
southeastern'partsfless favored by precipitation even in normal years
(u'eima and Kittim), Because of the generally poor harvests of arable
crops, a little over 50 percent of the total income from crops accrued
' from olives and fruits, . '
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The higher inocome from livestocks in due to the presence
of a houasehold which producea 32,500 broilers a year and keeps 10
mileh cows and nets approximately JD 29,000 per year.. If this
nousehold is excluded, the monthly income from livestocks per
nousehold decreases to JD 5. The total monthly household income
then comes to about JD 163 instead of JD 255 as shown on the tables

06,025

06.026 What has to be mentioned in addition is that the non-
agricultural income becomes higher than the combined income from
crops and livestocks among the surveyed households, when the
successful livestock farmer is excluded. Almost 90 percent of them
have other jobs or sources of income in addiiion to agriculture,

The corresponding figures for Jerash and Mafraq, for instance, are
56 and 38 percent. The higher non-agricultural income might be
related to the urbanization of the Irbid District where more
employment opportunities are available than elsewhere in the Study

Area,

f. Bani Kinana Gatha

06.027 The Gatha Sub-district as a whole has a pattern of land

use similar to the Irbid Gatha, although the percentages of the area
under permenent crops and of the area provided with irrigation facilities
are appreciably higher than the latter (Table 6.,1). The surveyed
households have proportionately more land planted to permanent crops
(Pable 6.10), The irrigated area, though small, is all devoted to

the permanent crops. )

06,028 As shown on Table 6,10, wheat did well enough in the Sub-
district, netting a little more than JD 100 per ha, As long as the
weather ia favorable, wheat could be Jjust as profitable as olives,
aometimes reaching more than JD 150 per ha a= already mentioned in
relation to the Ramtha District. Helped by generally betier harvests
of arable orops, the monthly household income from crops amounted to
JD 77, which is substantially higher than among the households in
Irbid Gatha.

06,029 The monthly income from livestocks and poultry is also
higher at JD 36 than the adjusted figure for Irbid, This is because
there are three households who specialize in poultry (broilers) or
rut more stress on sheep raising (100 hesds) than farming. But their
operation is much smaller than the entrepreneurizl farmers in Ixbid
and Jerash, netting from JD 80 to 200 per month, The average house-
hold income from non-agriculiural activities is just as high as ameng
the households in Irbid, and ten out of thirteen hold other jobs.

The total monthly househeld income thus comes to JD 222, '

g. Kura Gaths

06,030 Sub-district as a whole is similar to Bani Kinana in
that it has appreciably higher percentages of land under irrigation
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and of land planted to pexmanent orops compared to the Irbid
Gatha (Table 6.1) The surveyed households, however, do not have
irrigated land. What makes the Sub-district d%fferen? from Bani
Kinsna is that the scale of farming operation is considerably
amaller than the latter (Table 6.11}.

06,031 is seen from the high percentage of newly plan?ed olive
trees, the surveyed households have recently started to increase
the area under this crop in response to the Governmeni-subsidized
promotional campaign. Iue to the poor haxvests of arable crops
and the large share of immature olive treea, the net income from
craps is very amall at JD 9 a month per household. Coupled with
the even smaller income from livestocks, the_households are
dependent on non-agricultural earnings which make up over 80 per-
cent of the monthly average household income of JD T

6.2,% General Findings and Implicationg

06.032 According to the Agricultural Census mentioned in the
beginning of this chapter, the farm population nubered some

400,000 in 1979, accounting for 20 percent of the total East Bank
population. The percentage goes up to 41 percent in the Irbid
Governorate where 55 percent of the total Fast Bank farm population,
or 23%,000, reside. As for the Study Area, the farm population
numbered 209,000, making up 40 percent of the total inhabitants,

06,033 The field survey has revealed that the average farming
householda do not support their families solely on the income from
agricultural operation, with only a few exceptions. The average
income from non-agricultural sources amounted to some JD 40 - 100
per month, excluding those farmers with exceptional entrepreneurship.
Such non-agricultural earnings, largely from the public sector
employment and remittances from sbroad, made vup from around 35 to
well over 80 percent of the total household income,

06.034 The relisnce on non-agricultural sources of income is
largely neceasitated by the high risk involved in the rain-fed
agricultural operation., As mentioned in the preceding section, the
profitability of rain~fed wheat ranges from deficits to as much as
JD 150 per ha, In the livesatock sector; the income also fluctuates
year by year, as long as the traditional grazing method of sheep and
goats is concerned, because natural pastures will he severely
depleted in dry weather.

06,035 The point must be stressed that the surveyed households
generally have larger holdings on average than the average size
indicated in the Agricultural Census. The monthly income from crops
alone that ranged from JD 40 - 100 smong the surveyed households

may not be exceptionally low by itself, because a substantial number
of urban households are believed to be living on the income in that
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range in the Study Area, l/ However, the agricultural income would
be much reduced, when the size of holding is between 2 to 4 ha,
instead of 10 ha and up., Indeed, it was found in the Kura Sub-
district, where the average size of holding was smallest at 5.5 ha,
that the mean household income from crops was only JD 9 per month
due to the failure of rainfed arable crops and the immaturity of
tree cropa, Without non-agricultural earnings, these households
could not tide over the fluctuations of the agricultural income.
Basically the same thing would apply to many othexr farming house-
holds with small holdings in the Study Area.

06,036 The future agricultural development depends, therefore,

on the degree to which the farming income can e made more stable

a0 that the agricultural operations be more remunerative on the
gteady basis rather than being profitable only when the weather is
favorable., The general direction at which development efforts should
be aimed is already partly clear from the foregoing descriptions of

the interviewed households.

06,037 The cultivation of vegetables is profitable, in fact couild
be very profitable when it is carried out on irrigated land, Even
though it is a source of high and stable income, however, it is not
expected to have great impact on the agricultural development in the
Study Area as a whole, because the availability of water resources
in the Area is rather limited, Nonetheless, it will be necessary to
promote the ixrigated cultivation of vegetables where availability
of water is assured and at the same time to diffuse more efficient
vays of utilizing limited water and higher-yielding varieties of
crops. In addition, possibilities of harmessing the seasonal surface
water run-offs should be tested, not primarily for the expansion of
vegetable culiivation on a grand scale, but for providing opportuni-
ties for small-scale operation in areas wheve irrigated or semi-
irrigated farming has been hitherio virtually non-existent {for this
point, see Chapter V).

06,038 Another stable and profitable source of income is permanent
crops, especially olive trees. The large-scale expansion program has
been launched by the current Five Year Plan, and the fammers are
generally highly receptive to the encouragement given by the Govern-
‘ment in the forme of subsidies given in kind and land alloiment.
During the course of the field survey, however, it was found that a
little more push, or assistance from the public sector would help
expedite the planting of olive trees. In some of the northern and
western parts of the Study Area where rainfalls are generally more
favorable for olive planting than elsewhere, the extensive removal

1/ Of 50 households interviewed in the Munieipality of Irbid, 17
or one-thixrd were found to earm JI 100 or less per month,
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of gravels and boulders is necessary before expanding the area
planted to olive trees. Due to the heavy and time-consuming work
required for land preparation, the pace of expansion is slower than
the farmers involved in the operation wish it to be, Public
assistance in this respect will greatly help raise the speed of
expangion and thus shorten the walting period necessary before all
the planted area starts producing fruits, It goes without saying
that the scale of public assistance in the form of distribution of
seedlings and water should be enlarged to increase the number of
beneficiaries,

06.03%9 Another important source of income is livesiocks and
poultry., The high profitability of commercial poultry or dairy
farming started by some individual households in the Study Area
have been already mentioned in the preceding section, According

to the information obtained during the field survey, the cost of
raising broiler chickens is 650 Fils per broiler and the profit is
100 Fils, Supposing that a farm turna out broilers six times a
year, a farm of 2,000 chickens could earn JD 100 per month. On the
other hand, a female dairy calf is said to cost about JD 100 and
after maturity can produce JD 320 worth of milk per year in net
terms, In theory, at least, 4 heads of cows can bring in a monthly
income of approximately JD 100, Of the two types of undertakings,
poultry farming is probably easier for ordinary farmers to start
either individually or collectively, in view of its smaller or
lesser requirements of space, initial invesiment and technical
knowhow, Hore intensified extension works and better provisions
of veterinary services are desired to promote poultry and dairy
farming in the Study Axea,

06.040 Another finding with regard to the livestock sub-sector

is that the traditional method of sheep raising is just as profitable.
A faymer could net about JD 1,000 from the sale of 100 sheep, after
subtracting the initial purchase price of JD 3 per hogling and the
wage of JD 700 - 800 per year paid to a commissioned shepherd. In
terms of the efforts expended by the owner himself, sheep raising is
likely to be more profitable than poultry and dairy farming which will
demand more intensive daily care.

06,041 It ia inadvieable, however, to conclude easily fxom the
above finding that traditional sheep raising should be expanded, For,
uncontrolled sheep grazing in a grander scale will be very harmful to
the natural environment, and the traditional method depends precisely
on the availability of natural pastures free of charge. HNonetheless,
controlled promotion of sheep raising should be considered in oxder to
diversify sources of livelihood for the faxrmers whose fortune fluc~
tuates in accordance with weather conditions.

06.042 In addition 4o the promotion of the cash crops and live~
stocks which are already established in the Study Area, it is
advisable to introduce new crops or new sources of income to diversify
productive activities of the agricultural sector in the Study Area,
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Specifically, it is proposed to experiment on the culitivation of
Jerusalem artichoke and the fish farming,

06,043% Jorusalem artichoke (Helianthus tuberosus) is a tuber crop
which yields sugar (fructose 85 percent and glucose 15 percent)
noxmally at an extraction rate of 12 percent, Its cultivation was
tested under rainfed conditions in Thailand, Indonesia and the
Mariana Islands, and the crop nearing harvest has been found
susceptible to blight where the moisture content of the soil is hi.gh.
The drier climate in the northern Jordan appears puitable in this
respecht., The yield per hectare is tentatively expected to be around
30 tons on rainfed conditions and 100 tons under irrigetion, As the
crop matures in four months, double cropping is possible, avoiding
the winter when the frost might damage the orop. Simply calculated,
5,000 ha planted to Jerusalem artichoke could yield 18,000 tons of
sugar on rainfed conditions, and, when irrigated, the amount would
more than treble to 60,000 tons. Tubers can be stored relatively
eagily when dried, which suits the continuous opexration of an
extraction factory or expovtation. The meals aftexr sugar extraction
can be used as animal feeds.

06,044 Due to the high percentage of fructose, sugar extracted

from Jerusalem artichoke is in liquid etate, the condition which is
probably unfamiliar to Jordanian consumers and thus might discourage
their immediate and wide adoption. However, liquid sugar will be
readily used for manufacturing, for instance, canned juices and sofi
drinks, and can be granulated if the supply of tubers are sufficiently
large and constant to warrant the construction of a conversion plant.
If the introduction of this crop is successful, Jordan will be abl

to reduce its total dependence on imported sugar.

06.045 ilany varieties of fish and aqualine fauna can thrive well
in fresh waters, when the water temperature remains above 20 degrees
Centipgrade the year round, The area along the Yarmouk River appears
suitable to introduce fish farming in this vespect. Suggested
species are carp, tilapia, eel, snapping turtle and frog, of which
the last three are exportable to Furope. Except for the fries which
will have to be imported because hatching reguires special facilities
and trained management, fish culture could do with Jordan's domestic
resources. Composts made of cattle droppings can be used to raise
earthworms which are the best feedstuffs for younglings of agualine
favna. As a commercial undertaking, therefore, the integration with
dairy farming 1sg possible and promising,

6.3 Project Recommendations for 1981 to 1985

6.3.1 Land Reclamation Mainly for the Expansion of
Qlive Production

06,046 The Study Area as a whole shows a low level of land
utilisation according to the Agricultural Census of 1975. The
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project is to reclaim private farmers' unutilized land by removing
gravels and boulders by bulldozers. The proposed areas are Kura,
Taiyiba and Ajlun. Assuming 5,000 hectares to be reclaimed, the
estimated cost is JD 0.2 willion. The unilt cost used for this
estimation-is JD 40 per hectare.

6.3.2 Construction of Agricultural Service Roads

06.047 Tn connection with the reclamation project, construction of
service roads will be necessary to provide better access to the newly
opened land. Assuming an aggregate extension of 100 km, the cost is
estimated to be JD 2 million.

6.3.3 0Olive Promotion

06.048 The project is to expand the Government assistance program
for olive planting in various locations mainly in Bani Kinana, 1rbid,
Taiyiba and Kura. Assuming the distribution of seedlings and water
necessary for rooting for 5,000 hectares, the project cost is
estimated to be JD 1 million. Marketing activities on the future
market for the olive produced however will be necessary to secure. the
earnings of olive producers. The breakdown of the total cost is
shown on the following table:

Breakdown of Total Cost

Seedling 0.3(JD/plant) x 100(plants/ha)

x 5,000 (ha) 150,000

Water 600(drum cans/haf2 years) x=
0.16(ID/drum can) x 5,000(ha). 480,000
Land Preparation 5(JD/ha) x 5,000(ha) 25,000

Fertilizer 1(t/ha/2 years) x 35(ID/t)

' x 5,000(ha) 175,000
Labor and Others 34(JD/ha) x 5,000(ha) 170,000
Total 1,000,000
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6.3.4 Jerusalem Artichoke Experimentation

06.049 The projébt is to establish an experimental field with a
total area of 2 hectares in or around the agricultural station in _
Mafraq. If cultivation is proved successful, the field will function -
as the initial seed-buber multiplication center. The cost of the

project is estimated to be JD 0.3 miilion, excluding the land cost.

6.3.5 Construction of a Sugar Extraction Tactory

06.050 1f the experimental cultivation of Jerusalem artichoke is
successful, 45 tons of seed rubers will be able to be produced from
the above experimental field of 1.5 hectares, at the seeding rate of
1 ton per hectare. These seed tubers could be further multiplied in
successive stages with cooperation from some farmers with irrigated
jand in the vicinity (in fact, one of the interviewed farmers during
the field survey showed intérest). - When the production of 50,000
tons of tubers is judged to be feasible, the construction of an
extraction factory will be necessary somewhere near the Municipality
of Irbid. The estimated coest will be JD 2.2 million. For the
conversion into granulated sugar, an estimated cost of JD 0.5
million will be required to install additional facilities and

equipment.

06.051 During the process of experimentation and the eariier
phase of multiplication, patrt of the produces can be processed
experimentally at the vocational training center which is expected
to be relocated to Sal (see the section on project recommendations
in Chapter IV on Human Resources).

6.3.6 Fish Culture Experimentation Center

06.052 Fries usually require feeds 15 times more than their weight
at waturity. To produce one ton of fish or other aqualiné fauna, 15

tons of earthworms are therefore needed. It is tentatively estimated
that 0. 025 hectare of land spread with compost from cattle droppings

can produce 15 tons of earthworms. To test the commercial viability

of fish culture in integration with dairy farming, it is proposed to

set up an experimental [ish farm near Hemma. The estimated cost

is JD 1 million. o

6.3.7 Livestock Promotion

06.053 The proiect is to promote sheep raising in such areas as
Ajlun, Jerash, Kura and Taiyiba with relatively high rainfalls,
Assuming 1,000 heads of sheep per village (100 heads per farmer and
ten farmers per village), it is necessary to construct a rain
collecting well with a capacity of 500 tons for keeping sheep for
nine months and to secure 60 hectares of improved pasture which is
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assumed to produce 600 tons of grass for feeding them. The pasturage
could be, secured on the unused Government-owned land in the vicinity
of a village. Appropriate care and arrangement: will be necessary,
however, tc keep the grazing sheep from wandering into the surrounding
areas and thus damaging the natural or cultivated vegetation.

Assuming that 50 villages receilve assistance, the total cost is
estimated to be JD 3.5 million.2/

2/  Expansion of Grazing TLand for Sheep

General:

(1)

(2)

(3)

In the course of the field survey, it was found
that traditional sheep raising was a more profitable

source of Income compared to other modes of

agricultural wndertakings and that it could be
expanded to supplement, to a substantial degree, the
farm income which is subject ‘to vagaries of weather.

In the hilly area extending from Jerash to Taiyiba,
it is reported that 20 to 30 percent of the newly
planted trees in orchards and forest conservation
areas are annually eaten up by nomadic flocks of
sheep and goats. Some of the agricultural officers
‘in charge of the area suggestéd that pastures could
be provided in the government-owned afforestation
areas to protect forest trees and at the same time to
accommodate for the grazing needs of sheep and goats.

The area in question has an annual precipitation of
about 500 mm, and farmers have a traditional
technique of storing rainfalls in small collection
reservoirs. These reservoirs, when constructed in
adequate number, will be able to supply water for
sheep and goats as well,

Project Description:

(1)

To provide pastures at 50 locations, each accommodating
for approximately 1,000 sheep. A location should be
selected to be accessible to 50 villages, from which,
it is tentatively assumed, 10 farming families each
with 100 heads of sheep will utilize the respective
pasture,
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(1)

(2)

Water supply:

500 tons per year at each location
(1.8 1/day/head for nine months)
A reservoir (5m x 10m x 10m} in each village

Demand for pasture foliage:

600 tons per year at each location {600 kg/head

per year)
60 hectares of pasture at each location (estimated

foliage production at 10 ton/ha/year)

Cost of the Project:

(1) Reservoir:

JD 60 — 70 thousand/village = JD 60 - 70 thousand
(2} Pasture:

45 JD/ha x 60 haf/village = JD 2.7 thousand
(3) Sheep:

3 JD/head x 100 heads x 10 farmers = JD 3 thousand
Sub Total = JD 65-75 thousand/village

Grand Total

JD 3,250-3,730 thousand/50 villages

i1
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CHAPTER VII-

MANUFACTURING AND MINING

7.1 Industrial Development in the Past and Present Situétion

7.1;1:.Industrial.Dévelopment in-tﬁe East Bank

a. Industrial Development in the Past

07:00L  The manufacturing and mining sector in the Kingdom has
achleved a steady: ‘growth in the recent years. Between the two
Industrial Census years of 1959 and 197%, the number of establish-
ments increased by three fold from 2,506 to 7,476 and the number of
persons engaged in the sector by 2.5 times as much from 10,928 to
26,928.:1/ These figures include the small scale industries and
handlcraft (those employing 4 persons or less) and refer to the
East Bank- only. The sector, together with the electricity and water
sector, grew in terms of value added at the average of 16 percent
per annum in the period from 1959 through June 1867. 2/ Having
experienced inevitable. stagnation in the aftermath of the June War,
the growth rate of préduction in the sector resumed to the level as
high as 32.5 percent under the Three Year Plan (1973-1975), increas-
ing the contribution of the sector to GDP from 11.1 percent in 1972
to 14.8 percent in 1975. Employment in the: sector increased from
about 19 thousand to 27 -thousand during the same period. 3/

1/ Department of Statistics, Manufacturing Industry in Jordan,
Report on Industrial Census of 1959 and Industrial Census 1974,
According to the ‘Ministry of Industry and Trade, the numbers of
industrial establishments were 6,448 in 1974, 6,712 in 1975,
7,168 in 1976 and estimated 7,300 in 1977.

2/ . NPC, Three Year Development Plan, 1973-1975, p. 106

3/ NPC, Five Year Plan, 1976-1980, p.l166. According to MIT,
contribution of the mining and manufacturing sector was 12.1%
in 1972 and 18.1% in 1975,
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07.002 Such statistical information alone does not describe the
achievement of the sector in full, unless due ccnsiderations ara
given to great difficulties the Nation had to face since‘tﬁe very
beginning of her history. Before 1948, manufacturing act;v1ties were
hardly seen in the East Bank (then Trans-Jordan), The 1948 events,
pesulted in the unification of the more developed and more agricul-~
turally productive West Bank with Trans-Jordan. But the Israeli
occupation of Palestine disrupted the country's line of transport.
and communication which previously directed to. the Mediterranian
coast. Moreover, the influx of refugees increased Jordan's population
almost threefold within a few months. Considerable amount of the
government's resources had to be diverted to relief of these people
instead of investing them in productive undertakings. When the
economy was about to gain development momentum, the June war of -
1967 broke out. The country lost control of the West Bank and had .-
subsequently to suffer from internal warfare. The closure of the border
. between Syria coupled with the closure of the Suez eanal.completely
disrupted the country's access to Mediterranian Sea. The world-wide
inflation which followed the sudden increase of petroleum price in
1973 brought forth scme benefits to the Jordanian economy through.
increases in:phosphate prices. But it was far from enough to improve.
the chronic trade imbalance of the Country. The economy had to under-
g0 another wave of inflation due to the unrest in Lebanon in 1976 and
after. If we add to these factors which handicapped. industrial _
development, the meager endowments of natural resources except for -
phosphates and the Dead Sea Potash, heavy burden of military expend-
itures, the small size of the domestic.market high cost of electricity
and water as well as continued emigration of skilled manpower, we
would get a clearer picture of bottlenecks which impede industrial
development in Jordan. ' L

b. Industries in the East Bank in 1974

07.003  The Industrial Census 1974 enumerated 6,448 mining and
manufacturing entérprises in the East Bank, in which a total of
23,580 persons were engaged and which altogether generated value
added amounting to JD 45 million in 1974, The sector was dominated,
in terms of value added, by the two relatively large-scale companies,
Jordan Petroleum Refinery Company and Jordan Phosphate Mines Company,
which jointly accounted for 36.8 percent of the total value added
from the entire mining and manufacturing sector. These two companies'
contribution to the government revenues through indivect tax was also
large, amounting to about JD 14 million and accounting for 68.5
percent of the total indirect tax levied on goods produced by the
sector. _— - C Ce

07.004 . If the two largest enterprises are excluded, we-get an
industrial structure similar to that of many developing economies

in which the two sub-sectors, food and textile, account for &8
percent of the total number of enterprises, 51.6 percent of the
total employment and 45,3 percent of the total value added. The
number of workers per establishments excluding the two largest
companies averaged at a little over 3 persons. If the cement factory
is excluded which has over 1,000 workers, the figure becomes even
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smaller. Thus, the mining and mdnufacturing sector of Jordan is
chardcterlzed by the dominance of few large enterprises especially.
that- of the 'blg twc‘ in the income peneration whlle most of other
entevprlses are operatlng in very ‘small scale._

7.1.2 Industrlal Development ln the Study Area

a. Industrial Development in the Past

07.005 Accordlng to the Industrlal Census of 1959, the number of
industrial establlshments in the Irbid Governorate then called Agelon,
was 848 ‘which employed a total ‘of 1,794 persons. 4/ The Governorate
accounted for 33,8% of the total number of industrial establishments
and 17.7% of the total industrial employment in the East Bank. Further
details of these establishments are not available,

07.006 -  The Industrial Census of 1967 enumerated in Irbid Governorate
23 mining and manufacturing establishments in which 10 or more persons
were engaged and a-total of 358 persons. In addition, there were 587
small-scale mining and manufacturlng establishments engaging not more
than 10.'persons each. Total number of persons engaged in these .small
establishments is not available. Table 7.1 gives other information
concerning above mentioned establishments in the Governorate. According
to this Census there existed in the Governorate only 5 establishments
in which 20 or more persons were engaged. These were 4 stone crushing
establishments engaging a total of 109 persons and one olive mill which
had 31 persons in. its work force. Value added from these § establishments
in the year amounted to JD 29 thousand, of which JD 28 thousand was
contributed by the 4 stone crushing establishments. These 5 establish-
ments . in the Governorate accounted for 0.3% of the total value ‘added
generated by all mining and manufacturing establishments of the above-
mentioned size category in the East Bank.

07.007 Informatibn according to the two Industrial Censuses of

1959 and 1967 quoted above refers to the Governorate of Irbid.. The
Northern Region under study hereinafter called the Study Area excludes
Al-aghwar -Ashamalia Mutserfieh (Ghor). Boundary of the Governorate

in 1959 was somewhat different from the existing one. The discrepancy
of the geow«graphical coverage, however, will result only negligible
difference as far as the mining and manufacturing sector is concerned.

4/ The 1ndustr1al sector in the 1959 Census included home industries
as well as electricity, water and repair services. "Persons engaged"
refers to all persons working in the establishment on 30 June 1959

or who were on the payroll of the establishments on that day. It
included working proprietors and family workers. Family workers are
those who worked more than 10 days during June and who were at work
on 30 June., The 1967 Census follows same definition of the work force.
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Table 7.1 Industries in Irbid Governorate, 1967

_ (Unit: Jp 1,000)
Establishments engaging 10 'Establishments ehgaging
or More Persons 9 or Less Persons
Number of Value of Labour  Number of Value of
Establish- Machines Force Establish~ - Machines

ments _ _ ments

Mining and
Quarrying :
Stone Crushing 12 23 297 5 7
Manufacturing
Grain Mills 1 34 15 86 112
Bakeries 1 1 9 76 8
Confectionaries 2 3 22 8 ' 7
Olive 0il 1 6 31 28 . 36
Other Foods - - - 19 T2
Beverages - - - 1 6
Clothing - - - 77 11
Footwares - - - 45 2
Furnitures 1 2 12 58 22
Printing and
Publishing - - - I 7
Ruhber Products - - - : 18 3
Floor Tiles 3 2 L2 6 : 2
Other Building ' : .
Materials 1 - 9 4 -
Basic Metal Prodts: 1 2 11 105 127
Electric Machines - - - 17 1
Transport Equipment =~ - - 12 9
Miscellaneous - - - 18 2

Total 23 78 . 358 587 365

Scurce: Department of Statistics, Industrial Census 1967,
Table 2.6, 3.6 and 5.6
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b. Industries in the Study Area in 1974

07.008 Prellmlnary results of the Industrial Census of 1974 has.
revealed that mining and manufacturing establishments in the Study
Area employed a total of 2,960 persons turned out in the year value
added amounting to JD 1,106 thousand. The Region accounted for a
meager share of 2.45% of the total value added generated in the Last
Bank. See Table 7.2.

07.009 - Intra-regional geographical distribution of these establish-
ments  is chardacterized by the heavy concentration in Irbid Muﬁicipality
(Baladieh), which accounts for 73% of the total vaiue added and 71%

of the total employment in the Governorate. Among other towns, Jerash
ranks second followed by Ramtha with & small margin and by far less
industrialized towns of Mafraq and Ajlun.

07.010 By sub-sector, structure of industries in the Study Area
is also shown in the Tables 7.3 and 7.4. In terms of value added,
*food, beverages and tobbacco' industries account for the largest
catégory with 37% of the total. The second is the 'textile, wearing
apparels and leather' industries which account for 24 percent of the
total. This is typical structure found in many developing countries.
Sub-sectors of 'paper, paper preoducts, printing and publishing'
industries, -‘chemicals' industries and 'basic metal' industries are
almost non-existent in the Study Area. Concentration of industries
in Irbid Municipality does not show a different picture even at the level
of sub~sectors. Large proportion of production in all sub-sectors is
generated from the town. Contribution of the Study Area to the
National total at the sub-sector level may reflect the economic
characteristics of the Study Area as compared to that of other
regions. While the Study Area accounts for only 1.8 percent of the
National total of value added at the sector level, the sub-sector
'others' contributes 24 percent of the National total of this sub-
sector. Similarly, 'wood and wood products' and machinery' sub-
‘sectors account for 7 percent and 6 percent of the National total

of the respective sub-~sector. The 'food, beverages and tobacco' and
textile, waring apparels and leather' industries of the Study Area
contribute a little more than 3 percent of production of the
Country's respective sub-sector total.

¢.  Industrial Development Between 1959 and 1974

07.011 According to the Industrial Censuses of 1959 and 1974,

the number of mining and manufacturing establishments in the Irbid
Governorate increased 1.77 times from 848 in 1959 to 1,498 in 1974
and the number of persons engaged in these establishments. increased
1.65 times from 1, 794° persons in 1959 to 2,960 persons in 1974.
During the period, the growth rate of the population in the Governorate
was very high as it was so in other parts of the country due largely
to the massive influx refugees. The population of the Governorate
increased from the census population of 273,296 in 1961 to estimated
563,490 in 1975 (Sée Chapter IV of this Volume), or at the rate of
5.3 percent per annum that is, the population increased 2.06 times
between these two years. The figures quoted above may be
interpreted that the growth of industrial activities in the
Governorate could not catch up with that of the population. It did
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not seem, howeVer, to have caused serious unemplcyment or under-
employment problems, as is indicated by the low unemployment
rate of 1.0 percent in the Governorate and 2.7 percent in the
hast Bank as. a whole._ Underemployment seems to have been also
low. glven the fact that 85 percent of the persons employed in all
economic ‘sectors in the East Bank worked more than 35 hours a
‘week (reglonal flgures are not available), according to a sample
survey conducted in January-April 1976, It must be taken into
account, however, that the suvvey was undertaken in the peak
agrlcultural season and that agrlcultural households were under-
represented in the Sample. Thus, employment in other sectors and
seasonal migration seem to have absorbed a large part of increased
labour force. As the consequence of the low rate of industrial
development the Governorate & importance in the industrial’ scene
in the cauntry decreased While the Governorate accounted for
16.4 percent of the Natlonal total of industrial labour force in
1958, the percentage went down to as low as 11 percent in 1974, '

7.1.3 Development of the Sector Under the Current Five-Year Plan

a. Industfiel DeVelopment'Goels

07.022 It may be unnecessary to quote the details of the Plan
in this Peport For the purpose of this Study, it suffice to point
out that the. Plan sets following targets for the mining and
wanufacturlng sector:

(1) Threefold 1ncrease of value added ‘from JD 45 mllllon
in 1975 to JD 144 million in 1980 by sustalnlng a
- high growth rate. of 26.2 percent per annum. Thus,
. the sector is expected to contribute to nearly half
. of the increase in GDP envisaged by the Plan during
the S5-year pericd. :

(2) Achieving a better geographical distribution of
: industries. This is understood to refer to attracting
new and existing industries to outside of the Amman-

" Zarga ares..

(3} Developlng food 1ndustr1es wlth partlcular empha51s
-on the processing of local agricultural products.
. The Irbid Governorate has a high development
.potential in. agrlculture relative to other parts of

the Country.

{(4) Achieving a higher degree of Arab- 1nduetr1al
coordination. This has. particular bearings to the
Study Area since a sebies of industrial projects
is being prepared jointly by the governments of _
Jordan and Syria for which sites will be choosen in

' the Study Area.
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(5) Fivefold increase in domestic exports of industrial
and mining products from JD 33 million in 1975 to
JD 150 million in 1980. This increase will represent
almost all of increase in the total volume of export
anticipated by the Plan. A large portion(about two
thirds) of such increase is envisaged to be generated
from the mining sub-sector, more specifically by
expanding exports of phosphate rocks. Development of
the manufacturing sub-sectors, in many cases, is
anticipated to assume export orientation in view of
the limited size of the domestic market and allevia-
ting the problem of the chronic trade d1mbalance.

07.013 Measures to achieve such goals proposed in the Plan
include (1) provision of incentives aimed at export-oriented
industries, (2) development of industrial estates and zones (one
already existing in Irbid) and (3) Government's initiative with
regard to setting up industrial ventures and participating -in their

capital.

b. Investment Plan

07.014 The Plan anticipates that a sum of JD 229 million will

be invested in the sector. Of this amount, JD 186.3 million, or

81.3 percent of the total, is proposed to be spent for 8 large-
scale productive projects, that is (1) expansion of the phosphate
mines, the petroleum refinery and the cement factory as well as

(2) implementation of new projects for chemical fertilizer production
potash extraction, cement production(the Country's second cement
factory), textile spinning and weaving and copper production. By the
final vear of the Plan period, the three expansion projects and the
textile project are expected to have come on stream. These projects
are estimated to contribute about 82 percent of the increase in
value added from the sector as a whole.

07.015 The plan expects the private sector to invest in productive
projects other than the above by a total of JD 35 million, represent-
ing 15.3 percent of the total investments in the sector during the
five years. Such investments would contribute about 18 percent of

the total increase in value added from the sector under the FPlan.

07.016 In addition, the plan earmarks JI 7,820 thousand, or 3.4
percent of the total planned investments, for o0il exploration,
general prospecting, investigation of under ground thermal energy,
the Natural Resources Authority workshops, industrial estates and
standardization.

c., Industrial Development in the East Bank
Under the Five Year Plan

07.017 The Central Bank of Jordan (CBJ) estimates that value
added at 1975 prices from the mining and manufacturing sector
increased from JD 49 million in 1975 to JD 61 million in 1976 and
JD 70 million in 1977, or at an annual rate of 25.3 percent in
1976 and 10.8 percent in 1977, whereas the rate was 7.% percent
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between 1974 and 1975. 5/ This growth came as a result of production
expansion in most of the principal industries such as phosphate,
petroleun products and cigarettes. The growth would have been larger
had there been no fall in the production of cement, which was caused
by technical problems in the factory while the demand for cement was
in excess of the factory's production and the country had to import
13% thousand tons of cement in 1976 and 418 thousand tons in 1977,

07,018 Implementation of the projects to expand the phosphate
mines, the petroleum refinery and the cement factory as well as
construction of the fertilizer factory and textile mill has made

a good progress although a delay of 6 to 8 months is reported,
Construction work for the potash project has been started. The
second cement factory and the copper production are, however, still
undergoing further studies.

07.019 In order to establish an industrial venture in Jordan,
if it involves capital outlay of JD 1,000 or more, a licence has
to be obtained from the Ministry of Industry and Trade. Trends of
issuance of the licences are indicative of the investment trends
in the private mining and manufacturing sector, characterized

in the past by investments of small and medium scale.

07.020 As is seen from Table 7.5, the number of projects

licenced in 1976 was 196 and that in 1977 was 128. Proposed invest-
ment of these projects totaled to JD 18 million in 1976 and JD 23
million in 1977. These figures compare favourably against 184 projects
licenced with a total investment of JD 26 million during the Three
Year Plan period (1973-1975).

07.021 Table 7.5 also shows by sub-sector breakdown of these
projects. It is evident from the table that investment licenced

in 1976 concentrated heavily in building material industries,
chemical industries as well as metallic and electrical industries.

4. Dispersal of Industries Away from the Amman-
Zarqa Area
07.022 The Current Five Year Plan emphasizes, as one of its

goals, to aim at a better geographical distribution of new
industrial sites in order to achieve more balanced development
among regions.

5/ CBJ, Annual Report of 1976, p.2L (English version) and that
of 1977, p.13 (Arabic version). The value added flgures are
estimated from the industrial productlon index which is based
on volume of production of 1# major industries including
electricity and weighted by 1970 prices and gquantities.
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07.023 As mentioned in the preceding sections, the current

five Year Planenvisages the mining and manufacturing sector to

grow in terms of value added by about JD 100 million during the
Plan period and 82 percent of such growth to be achieved by the
four large-scale projects, expansion of the phosphate mines, the
petroleum refirery and the cement factory as well as the constru-
ction of a textile mill. The sites for these projects have been
chosen primarily on the economic grounds such as (1) Existence

of operating production and related facilities which would make it
more economical to expand. them than constructing new factories

in other locations, (2) Existence of raw materials such as phosphate
and lime stone and (3} The easy access to the main market and
necessary services, especially in the case of the textile project.
From the viewpoint of balanced regional development, however,
income to accrue from these progects is concentrated in a limited
number of locations. Expected increase in value added from the

four projects will be shared by Amman, Karak and Ma'an governorates.

07.024 . The Plan aims at dispersal of investments for other
projects, most of which are likely to be small and medium-scale,

by providing generous fiscal incentives. The Plan estimates that
such invesiments would amount to JD 35 million and generate an
additional income of about JP 18 million. Table 7.6 shows the
regional distribution of industrial projects licenced by the MIT

in 1976 and 1977. This statistics is deemed indicative of response
of the private sector to the above estimate of the Plan. It is
evident from the table that the past trend of industries concentrating
in the Amman-Zarqa area has continued in the recent years. Of the
total investment of projects licenced in 1975, about 78 percent was
accounted for by the Amman-Zarqa axis, similarly 98 percent in

1976 and 96 percent in 1977, If the surrounding areas such as Naour,
Sweileh and Khirbat Al-Soock are included, the figures go up even
higher.

07,025 Additional provision of investment incentives is the
exempts from income tax for 9 years when a project is located
outside of Amman, while the exemption period will be & years for
projects in the Amman Governorate. This provision however, does not
seem to have influenced very much the choice of the location of
factories by investors, as is seen from Table 7.6. Table 7.7 shows
the geographical distribution of industrial projects to which the
IDB extended loans. Here again, geographical dispersal of industries
is yet to be seen.

e. Industrial Development in Irbid Governorate
Under the Current Five-Year Plan

07.026 We have already seen that none of the large-scale invest-
ment projects earmarked by the Plan will contribute directly

to the increase in the industrial preduction in the Governorate and
that other private sector investments have continued to concentrate

in the Amman area.
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07.027 New industrial. investments in the Governorate which
obtained licences from the MIT in 1976 and 1977 are as follows:

Year  Amount of Number of _ .
Investment workers Products
1976  JD 50,000 n.a. Bricks,stone for buildings -
_ and cement pipe
50,000 11 Metal wood
12,000 12 Tile and marble
30,000 23 Plpe and box for electrlc
_ wiring - )
9,000 10 Tile and cement tube i”
12,000 8 Development and prlntlng of
colour films
30,000 22 Metal pins and nails
80,000 53 Metal furnitures
1977 40,000 25 Biscuits _ _
27,000 10 "Plastic electric lampstand

cover, boxes

The above proposed establishments are mainly characterized by'market
orientation, i.e., many of them produce heavy outputs per value and
therefore will be marketed within the Governorate.

07.028 The amount of investments licenced in- 1976 compares
favourably with those of previous years (see table 7.7). But 1977

saw a sharp decrease as is seen from the above.

7.1.4 Policy Framework for Industrial Development

07.029 Throughout her history, Jordan has pursued policies
basically characterized by the free enterprise system leaving the
ownership and management of industries largely in the hands of the
private sector. The role played by the Government was, however,
substantial in accelerating the industrial development.

07.030 In the early 1950s, the government made a decision to
subscribe a part of share capital of a cement factory which had been
proposed by the private sector and to give it concessional rights.
This was instrumental to' the successful implementation of the project.
Such success gave emerging industrialists confidence in investing

in industrial ventures who had been typically merchants with little
experiences in initiating and managing industrial projects. Later

in 1956, a petroleum refinery company was established in a similar
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manner. This was: followed by a number of other projects implemented
by the private sector's initiative with Government's support and
equity partlclpatlon. These projects make up almost all of the
existing relatively large~scale Industrial plants in the Country,

At present, the Government holds shares in 21 industrial corporations,
and. the total face value of which. amounts to about JD 12 million.

07, 031 : In order to encourage investments in 1ndustr1es the
government enacted the Law No.27 of 1955 'Encouragement and Guidance
of ‘Industry' and the Law No.28 of 1955, 'Encouragement of Foreign
Investment'. Prov131ons of. these laws included exempting eligible
industries from: income and othér seven taxes for four years and from
customs duties on imported machlnery These laws were replaced by the
‘anouragement of: Investment Law' in 1967, which was further revised
to become: the 'Encouvagement of Investment Law! No.53 of 1972. These
revisions were designed to provide industries with more generous
facilities. In addition, the 1972 law incorporated additional incent~
ives to industries established ocutside the Amman Governorate in order
to alleviate the heavy concentration of industries in the Capital
region.' Provisions. of the law and. industries which enjoyed the
incentives will be dealt with later in this section.

07.032 - The Industrial Development Bank (the IDB} was established

in 1965 in ovder to provide industries with medium and long term

loans and to participate in the equity of major public share-holding
companies. Subsequentdevelopment(ﬁfIDBoperationinclude& beside expansion
of loans and equity financing, the establishment of the 'small scale
industry and handicraft program' in 1975, Further accounts will be

made: to the operatlons of the bank- 1ater in thlS section,

07.033 While the Government adopted a policy of protecting domestic
industries through import bamning and tariff manipulation: in the
earlier years, the formation of the Arab Common Market in 1976
resulted in the reduction of customs tariff rates, exposing indus-
tries in Jordan to the competition with commodities imported free of
duties  from the member countries. In order to help the domestic
industries cope with the competition,the Government announced in March
1977 the reduction of import duties on a number of raw materials and
on all-imports. of machinery and equipment needed by the industries.
Partial deviation from the protectionist policy is also witnessed

in the field of the domestic competltlon The current Five Year Plan
proposes’ a. policy of allowing, in principle, industries to be
established regardless of duplication. Perhaps in the similar line

of thinking, the Plan proposes the modification of the industrial
licencing procedures, to- issue licences to smaller scale projects,
those.involving less than JD 25 thousand in machinery, without
requiring feasibility studies and to simplify the licencing
procedures and req"*rements in general.

VII-17



07.034 Other important points in the evolution of the industrial
policies include:

{1) growing concerns in environmental protection and- in
the best possible land use, which led to the demarc-
ation of industrial zones in a number of towns coupled
with the prohibition of new industries establishing
‘outside such zones;

(2) enhanced emphasis in the promotion of export oriented
industries in view of the limited size of the domestic
market and chronical imbalance of trade;

(3) decreased emphasis in employment creation as the
industries face acute labour shortage caused by the
massive emigration of labour force to the Gulf
countries in the recent years;

(4) added importance to vocational and technical training,
as is seen in the current Five Year Plan scheduling
an expansion of training programs; and

{5) devoted advocation of industrial coordination and
cooperation among the Arab nations which is witnessed
in the promotion of joint industrial projects with the
Syrian Arab Republic. :

07.035 in accordance with the provisions of the Encouragement of
Investment Law, No, 53 of 1872, industrial projects which ave eligible
can be granted exemptions, in full or in part, from:

(1) income and other taxes for six years{nine years if
they are located ocutside the Amman Governorate,

{2) customs duties and other charges on imported machinery
and equipment including prescribed amount of spare
parts during the periocd .of project implementation; and

(3} building and land taxes for five years (seven years
if outside the capital region).

07,036 Projects located outside the Amman Governcrate may be
given tracts of government land free of charge. Requirements to
qualify for these incentives are minimal, that: value of fixed
assets excluding land is at least JD 5,000 and the proportion of
value added to the amount of production is over 20 percent.

07.037 Some projects ave given all the benefits mentioned above’
in full, that is (1), (2) and (3). These projects are called
tapproved economic projects'. All others are exempted only from
customs duties and other charges on imported machinery and equipment,
and called 'economic projects'. General criteria to classify a
project to be an 'approved economic project' are:
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(1) amount of investment is in excess of JD 25
thousand, and

(2} there are no existing companies producing similar
products.

From 16 October 1972 to 31 May 1978, 254 wining and manufacturing
projects were approved, of which 149 were classified as 'approved
economic projects' and granted all the benefits in full.

07.038 In spite of the provisions to exempt from taxes for longer
period for projects located outside the Amman Governorate over

30 percent of projects were concentrated in the Amman area. In the
Irbid Governorate only 10 projects out of 234 were approved for such
incentives. These projects are listed in Table 7.8.
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7.2 Ptbjection of Industrial Growth and Likely Changes
of Industrial Scenesg

7.2.1 Projection of the Industrial Groﬁth Between 1981 and 1685

07.039 The following relatively large-scale projects are elther under
construction or under preparation within the Kingdom and are expected
to start their operation during the period between 1981 and 1985:

(1)} Further expansion of phosphate production by
' expanding the existing mines and opening a new mine
in El--Shaddiya;

(2) Potash extraction from the Dead Sea water (plant site
in S8afi area);

(3) Chemical ferﬁiliéer production (in Aqaba);

(4) Sheet glass production (in Ras en Nagb);

‘(5) Expansilon of cement prodﬁction thréugh installing the
6th kiln in the existing plant in Fuheils and construct-

ing the second cement factory in Rashadiya;

(6) White cement production as a joint project between
Jordan and Syria (in Ajlun or somewhere around there);

- (1) integrated timber complex (1n Agaba); and
(8):Pilot productibn'of copper (in Finan)}.
07.040 In addition, the following projects may be taken up,. although
none of them are expected to come on stream during the next Five Year
Plan peried;. :
(1) Pharmaceuticals production (inAqaba);
'(2) Soda ash production {in Safi area); and
(3) Expansion of petroleum refining either through
expanding the Zarqa refirmery or constructing the second
refinery (in Aqaba or elsewhere).
07.041 The two sets of projects listed above are projects to
construct a factory or to exploit mineral resources. Beside these,
several industrial estates and free zones will be constructed in

order to promote industrial investments, they are:

(1) The Syrian - Jordanian joint Industrial Free Zone
across the border of the two countries in the vicinity
‘of Jabir village near Ramtha;
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(2) Expanding the existing free zone in Aqaba for
industrial activities;

(3) Sahad industrial estate;

(4) Zarqa industrial and free trade zone;

{(5) Ma'an industrial zone;

{6} Expansioﬁ of Irbid.industrial estate§ and

(7) Possibly some more industrial estates near cities
such as Mafraq, Madaba and Salt.

07.042 Assuming most of these projects will make good progress and
recent investment trends will continue, it seems to be reasonable to
expectlthat the mining and manufacturing sector will sustain the
growth rate of at least 20 percent per annum. during the five years
(1981-85), that is, value added from the sector will increase from

ID 121 million in 1980 to about Jb 300 million in 1985 :at 1975 prices.
Of all the projects mentioned above, the following will be located

in the Irbid Governorate:

(1) Expausion of the Irbid industrial estate, and
(2) TIndustrial Free Zone on the Syrian border.

07.043 Let us assume that value added from the "other private
investments” sub—sector in the Irbid Governorate will grow at 20
percent per annum in the period between 1981 and 1985, a sizable
improvement over the current FYP period, considering that electricity
and other services will be much improved by around 1980 and also
substantial building material production will take place in connection
with the construction of the Yarmouk University. Then, industrial
value added from the Governorate will amount to JD 5.2 million in

1985 at 1975 prices. With this growth the Governorate will account
for 1.7 percent of the national total of industrial value added.

07.044 If we assume that the border Industrial Free Zone will be in
operation in its planmed 400 hectares and a half of it is utilized by
industries, the value added expected from the Jordanian portion of the
Free Zone is JD 5 willion annually with the industrial employment of
5,000 persons.6/ Then, the industrial value added in the Governorate
will be JD 10.2 million. Then, the share of the Governmorate in the
Nation in industrial value added will increase to about 5 percent.

The total industrial employment in the Governorate would be around
12,000 in 1985 including those in the Industrial Free Zone.

6/ It ig assumed that out of 200 hectares used for industry (the
other half is used for distribution), 100 hectares is in the
Jordanian portion, 50 persons will be working per hectare and
the value added per employee per year is JD 1,000,
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07.045 Table below summarizes calculations made in the preceding
paragraphs (value added figures are at 1975 prices).

Value Added in 1985 or
Generated Annually
(JD million)

'Other Private Investments' 5.2
Border Industrial Tree Zone 5.0
Total _ 10.2
7.2.2 Industrial Free Zone at the Syrian Boxder
~a. Background
07.046 Tuo the context of promoting friendly relationship and

cooperation between the Kingdom of Jordan and the Syria Arab Republic,
a board line of cooperative programs particularly in the field of
economy and culture have been discussed between them and some joint
projects were implemented. This project is also one of those
implemented projects to date. The former has decided to establish

3 free zones in the country, one in the south which is located in
Agaba and is now in operation primarily for trade in transit, one in
Zarga and the last one in the north to promote industry and
international trade. While the latter has also developed several
free zones in the area to north of Damascus but there were none to
the south of Damascus. Syria has experienced difficulties in
inviting foreign investors to those existing free zones due to its
unfamiliar political systems to the Western industrialists and
jnvestors and found it more advantageous to work together with Jordan
to overcome the problems of hesitancy of the foreign investors

in addition to the combined advantages of geographical location that
provide full access to the markets of three continents - Asia,

Europe and Africa by way of sea and land transport. On the other
hand, Syria can provide those industrial inputs as water, electricity,
manpower and some of raw materials which are not favourably endowed
in Jordan.

b. Qutline of the Project

07.047 The zone is situated on the Syrian Jordanian borders, half
of which covers Syrian land while the other half is located in the
Jordanian land at a point where the Hijaz Railway erosses the border
between Mafraq and Derra. Total area of the Zone is 400 hectares
with an additiomal 200 hectares for a community development for the
workers adjacent to the Zone. There had been two candidate sites for

VII-23



this joint project, that had been (1) Derra-Ramtha and (2) present
site of Nagib-Jabir. In careful considerations of the topography,
land use, availability of water resources, access to the Hijaz
Railway and future connection of Autostrada (International Highway
connecting Beirut - Damascus — Amman which will be further extended

to Medina), the present site was selected.

07.048 As the sole executing and managing body of the project, the
Syrian — Jordanian Industrial Free Zone Company_was_established in
1975 between the two Covernments. The company is a Syrian Corporation

headquartered at Derra. During our Study, site survey by approaching
from the both sides of the countries was made as well as interviews

with the officials of the Company.
007.049 The Company's achievements to date are as follows:
(1) acquisition of land;

(2) exploitation of water resources on site, and found
8,000 tons/16 hours of water from the 6 wells;

(3) construction of the access vroads from the both
sides, which has to be further improved;

(4) connection of electricity and telephone from the
Syrian side which is still underway; :

(5) preparation of the development master plan which
is planned to be reviewed by a consultant; and

(6) preparation of promotional materials.

07.050 The Company established a criteria for the priovity
industries, which are as follows:

(1) Export oriented industries;

(2) Tndustries which utilize raw materials available
in Syria and Jordan;

{3) Industries for which processed components are
avajlable locally in Syria and Jordan, or industries
which can integrate with domestic industries; and

(4) Industries which can enhance the technical level of
the domestic labour force.
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07.051 The privileges and incentives offered by the Company are:

(l).'Legal privileges:

(2)

1)

2)

3)

The buildings related to the project of the Free
Zone are not subject to distraint or mortgage.
They are not entered with the investors constant
property.

The investor is permitted to assign others to the
right to occupy the grounds, the buildings therein
established and attachwents, in the light of the
terms laid out by the board of directors.

Maximum period for occupying the grounds is

25 years, after the expiry of which the possession
of the buildings goes back to the Syrian -
Jordanian Industrial Free Zone Company.

Exemptions:

1)

2)

3)

4)

5)

Goods that enter the Free Zone whether for being
used in industry or for being used in the
construction of buildings therein are exempted from
import regulations or other restrictions as well

as customs duties and any other fees or taxes.

The goods manufactured in the Zone exported to
countries other than Syria or Jordan are exempted
from customs and other duties in addition to
import-export restrictions in both countries.

Products of the industrial projects established

in the Free Zone are exempted, when permitted to
be imported either to Syria or to Jordan, from
customs duties within the limit of the value of

the poods specified in the schedules of regulations
of the Free Zone.

All busiuess operations which take place inside
the Free Zone, including contracts and related
documents between investors and the Company ox
among the investors themselves, are exempted from
stamps duties and the like.

All projects established inside the Free Zone
are exempted from the income tax on profits for
a period of fifteen years starting from the
date of signing the occupation contract.
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6) Buildings, constructions, equipments and
machinery that have to do with the projects are
not subject to any taxes or duties that arise

from landed property.

7) Industrial projects iu the Free Zone are not
subject to the decrees thal restrict freedom
of employing, dismissal or part~time working,
and are instead subject to the stipulations of
the contracts regulating the same subjects.

8) ‘The investor has the right to employ 25 percent
maximum of workers having nationalities other
than Syrian or Jordanian.

9) Up to 25 percent of the products manufactured in
the Free Zone and which are normally prohibited
from being imported to the local markets of
Syria and Jordan are permitted to be imported
to both markets. :

(3) Banking privileges:

1) Arab, foreign or joint banking establishments or
branches thereof are permitted to be set within
the grounds of the Free Zone in accordance
with the terms specified within the investment
system. '

2) Banking operations within. the grounds of the
Free Zone are not subject to any sort of taxes,
duties or interest on deposits.

3) The bringing in or out or use of foreign currency
within the Free Zone is not subject to any
restrictions or conditions.

4) Those who have bu51ness transactions in the Free
Zone are allowed to open accounts in the banks
therein established with money coming from abroad
by any means of payment. They are free to
dispose or refund the money abroad without any
restrictions or stipulations.

5) All conventional measures of secrecy are applied
in the banks established in the Free Zone.
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‘¢, Comments on- the Project

07.052  As mentioned'earlier the Government is planning to have
three Free Zounes in the Country which will be geographically
distributed in the three different regions. Aqaba Free Zone

which is now in operation has direct sea access at Red Sea but
other -twd are located 1n inland.and will have competing situation
between each other from the investor's point of view as both are
big in size ranging from 400 ha to 500 ha. The project in question
is already golng to be partially operative in the near future and
the Government will-pay out in full of its capital share of approx-
imately JD 2.5 million to the Company during the next Five Year
Plan period.. It dis also sald that Zarga Free Zone is likely to be
implemented during the same period. Therefore, it is most necessary
to have well coordinations among the two so that investors may not
be confused ‘and be guided properly. For this reason, we recommend
to study the role, function and character of each Free Zone in the
Country ‘and to determine the optimum scale of development by 1985.

07. 053 The Free Zone at . the border has a slgnificant value from
the regional point- of view of both countries because the area is
one of the least developed ones. However, it is felt that the big
investor would not come until the proposed Autostrada becomes ready.
On the other hand, Zarqa Free Zone is located in the population
center of. the Country and there are already necessary facilities

to serve for the industries to be located. The major constraint

is the capacity of water: supply, though large water consuming
1nduqtries are not suitable for the both sites.

7.2.3 Likely Changes - of the Industrlal Scenes

: a.'_ Changes Until 1985

07.054 Reasons for the low 1evel of 1ndustrial activities in. the:
Irbid Governorate vis-a-vis other governorates, Amman in particular,
are summarlzed below:

(1) Inadequate supply of electricity Industrial
establishments in the Irbid Governorate complain

about frequent power failures as well as fluctuation
and drop of voltage.

£2) shortage of Water.
-{(3) Poor supply of telephone and telex services.

" (4) Being far from the main market of the Country in
Amman, and the limited size of the loval markets.

(5) Difficulty to obtain parts,materials and repair
services.
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In addition to the above, several persons, particularly industri-
alists in Amman, pointed out that skilled labour is not readily
available in the Irbid area and that people in the Area do not
have industrial orientation., But industrialists operating in the
Study Area generally seem to regard them trainable and prepared to
live with industrial discipline. Some people question whether
potential entrepreneurs are existent in the Area. The Study Team
came across, however, with a number of factory owners with high

entrepreneurship.

07.055 As far as infrastructural facilities are conceirned, the
situation will be much improved by 1980 or early 1980s. (See
Chapter V Water Resources of Part T1, and Chapter X Transportation,
and Chapter XI Power and Telecommumication of Part I1I).

07.056 With the growth of industrial value added estimated in the
previous section 7.2.1, new employment opportunities will be created
for about 3,800 perscns, not counting the employment in the Free
Zone. The Free Zone, if it comes to the full swing operation, will
be able to employ as many as 5,000 workers in the Jordanian side of
the Free Zone, Assuming that the age and sex structure and the
gross labour participation of the Study Area population will be the
same in the eariier half of 1980s as in mid-1970s, a net addition

of the labour force is estimated to be 13,600 between 1980 and 1985.
The supply of labour force may be construed as falling short of

the total demand in view of other sectors which will also absorb:
additional labour. However, the potential supply of labour force

is higher than the estimate, judging by the current size of

youthful population in the Study Area, The male children aged 5 -~ 14
in the Irbid Governorate are estimated to have numbered 95,000 in
1975. 1If slightly higher enrollment ratios of 70 and 25 percent

are assumed for the age groups of 15 - 1% and 20 - 24, the current
age groups of 5 - 14 are expected to release about 35,000 to the
labour market between 1980 - 1985. Whether they will choose to
remain in the Study Area or not depends on the employment opportuni-
tles availlable in the Area and their relative attractiveness.
Therefore, the potential labour supply by itself will not be a
constraint on industrial development envisapged for the first half
of 1980s.

07.057 As construction works of the Yarmouk University, Maqarin
Dam and new highways progress, people will feel that development 1s
taking place and favourable investment climate will be created.

07.058 1Industries will likely grow faster than before, but others

will not be very much different from existing ones, considering the
rather short span of time. Especially, industries manufacturing
building materials including quarry will continue to enjoy a relatively
high growth since the number of houses to be constructed between

1981 and 1985 is expected to grow continuously {see Housing Pemand
Prajection in Chapter VIII of Part I}). Industries producing furnitures,
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piping and wiring materials will show similar growth from the same
reason. The current expansion programs of olive trees which will
pegin to be harvested in the latter part of the period will

give some investment opportunities to the oll extraction industry,
and that the growth of poultry farms to the feed industry. Increas-
ing population, that of younger generation in part{cular,will

prompt a number of the garment and footware industries to substitute
imports from Syria and Amman with local production. The number of
industrialists will increase who realize the advantage of the Irbid
Governorate due to comparatively lower costs of land and labour as
well as its location in the hub of tramsportation network in the
Middle Fast. They will seize the opportunities to produce certain
commodities such as sultcases and similar goods, toys and other
recreational items, paper products for the National as well as the
other Arab markets.

b. Changes by the Year 2000

07.059 The year 2000 is wore than twenty years ahead and any
projection or conjecture cannot be guaranteed to be reliable. 1In
order to get an ldea of long term prospects, however, let us draw
a likely picture of the future industrial scenes in the Area,

" assuming that no significant disturbances would occur.

07.060 Industries with higher technologies will have been firmly
established in the Syrian - Jordanian Industrial Free Zone and

their contribution to transfer of technology will have spread to

as far as the greater irbid and the vicinity of the Yarmouk University.
The Yarmouk University will have been giving the industries in the
Area intelectual orientations through its own research and develop-
ment activities as well as its guidance and advice services.

07.061 Thus, the Irbid Governorate will have become one of the
three major centers of industrial production almost comparable to
the Amman and Agaba areas. Each of these centers will tend to
specialize in industries of different types. Agaba will enjoy the
advantageous position of being close to the port and lowest costs
of water and electricity services among three centers (See Chapters
V & ¥I). It will accomodate heavy industries which require much
water and electricity and which are based on the mineral resources
of the Country for export. Amman, still being the largest city

in Jordan, will tend to Jimit industrial activities to those which
serve urban population and will have started to spill out some
industries to other areas, to Irbid in particular. Irbid, under

the influence of the Yarmouk University and the Free Zone on the
border and taking the advantage of being the cénter of over-land
transport system in the Middle East, will have taken the orientation
toward the knowledge based and technology oriented industries.
Assemblying and parts production of motor-cars, lard operated small
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tractors, electric and electronic goods and scientific instruments
will have been favourably established. Industries for repairing
sophisticated machines and for consulting engineering service will
have been based in the Area. Most of these industries will serve

for the Middle East markets.

7.3 Project and Program Recommendations

7.3;1 Long-Term Strategy and Projects

07.062 In formulating long term strategies for industrial developwment

in the Study Area, following factors are assumed to materialize,
which will have a far reaching impact on the industrial activities

in the Area.

(1) Construction of the Yarmouk University will proceed
according to the schedule.

(2} The Syrian-Jerdanian Industrial Free Zome (hereinafter
the Border Free Zone) will accomodate a sizable number
of industries which are characterized with high
technology.

(3) The proposed international highway which passes the
Border Free Zone will be completed in 1980s.

(4} Inter-Arab coordination and cooperation in industrial
activities will be promoted,

(5) Water will be made adequately available from the
Maqarin Dam for the consumption of industries which
do not require much watet.

07.063 Under such assumptions, & likely plcture of the future
industrial scenes of the Area has been described in the previous
section 7.2.3. With such background, development strategy for the -
industrial sector of the Area should emphasize following orientations:

(1} Prowmotion of knowledge intensive industries making
the best use of the possible impacts of the Yarmouk
University to the industries im the Area.

(2)  Promotion of technology oriented industries especially
in the Border Free Zone. This will require closed
industrial coordination and cooperation among Arab
countries and aggressive promotion of foreign (Arab.
and non-Arab) dinvestments.

(3) Promotion of industries related to the function of the

Border Free Zone as the international distribution
center.
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07.064 In line with the long term strategy described above, following
projects are recommended to be implemented sometimes in the later
half of 1980s or in the early 1390s,

(1) The Yarmouk University's own factory,if it is
established this way, will be converted to two
components as the construction works of the campus
come close to completion. One as a technology centre
for building materials and furnitures, and the other
as factories for commercial production. Functions of
the technology centre include providing industries
with technical advice, training of workers proto~tLype
production services, beside offering course of
practical exercises to students as well as repair and
maintenance services to the University as a whole. The
metal ‘and machine workshops of the Faculty of Engineer-
ing will be converted to an independent entity with
functions similar to the above mentioned technology
centre or at least it will have such functions while
remaining as the University's own facilities.

(2) A research and development centre will be established
for applied research activities and developing
products and production techneoleogies at its own
initiatives as well as at the request of industries.
Emphasis will be laid on electric and electronics as
well as machinery.

(3) Expansion of Husn Polytechnic and establishment of an
affiliated vocational training school. This project
will ‘specifically aim at fulfilling skill requirements
of the Border Free Zone.

(4) Establishment of a management development and training
centre,  This project will also be mainly to serve for
the industries in the Free Zone.

(5) Industrial estates and zones will be constructed or
demarcated according to a plan which aims at making
the best use of agglomeration of related industries.

7.3.2 Recommended Policies, Projects and Studies for the Perjod till
1985

07.065 Industrial development policies for the period till 1985 would
be based on the long term strategy described in previous section 7.3.1.
Besides, following twe orientations should not be ignored for the sake
of well-being of the population in the area, at least for a medium time
span.
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(1) To promote industries which cater for daily require-
ments of the population in the JIrbid Governorate,
which will reach somewhere around 1.14 million in

the year 2000.

(2) To promote industries which utilize off-season
agricultural labour force in locations within easy
reach from thelr home or in their houses. :

07.066 Considering the long and medium term orientations described
in foregone sections and taking accounts of the present situation
of the mining and manufacturing sector in the Area, following
components will be important in the industrial policles for the
first half of the next decade., At the National level:

(1) Promotion of inter-Arab cooperation and coordination;

(2) Expanding the activities of organizations such as the
Industrial Development Bank. Expansion-of (a)} its
Small-Scale Industry and Handicraft Program and (b)
the Management Institute as well as (c) loans and
‘equity participation operations and (d) Vocational
Training Institute.

(3) Establishing a long teym policy for the regional
distribution of industries, defining the extent of
growth allowed for Amman in particular.

(4) Establishment of the Jordan Industrial Development
Authority, to be called JIDA.. This was proposed as
a one-stop agency for industrialization promotion
by a Singapore-based consultant in 1978. This agency
will particularly commendable for the planning and
administration of industrial estates in the Study
Area. However, as the consultant pointed out, this
agency will require, before its operation, overall
coordination and close cooperation with the Industrial
Development Bank, the Ministry of Industry and Trade,
and the Narional Planning Council. Thus, the
establishment of this one-stop agency will not be in
quite near future.

07.067 And at the Covernorate and municipality levels:

(1) Prowmoting publicity activities to attract investors
into the Area, Industrialists outside the Area do not
know much about the Area and tend to regard the Area
as a remote place with sparcely spreaded markets of
small scale and with population which has little
industrial experiences. In fact, Irbid is not so far
as people tend to think, and electricity, water,
telecommunication and other services are being
improved. And actually there are several industries in
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2)

(3)

operation which require relatively high skills and
technologies. It is therefore recommended that the
Governorate and the Municipality of Irbid will promote
activities which aim at making industrialists realize
the potentiality of the Area as a major industrial
centre.

Giving guidance and assistance to existing and.
emerging industries by mobilizing institutional
services which are readily available. During the
field.survey by the Study Team, several industrialists
expressed their needs for guidance and assistance
which can be readily available. Some of them even
know the availability of such services but there seem
to lie some psychological hindrance to approach them.
It 1s recommended, therefore, the Governorate and
minicipality of Irbid to inform local industries of
guidance and assistance available and to provide

them with match-making services.

Making clear to the industrial circle that the
industrial estates are not only for town beautifica-
tion but, to a greater extent, for effective

“promotion of industrial activities. Accordingly,

higher priority should be given to industries in the
estates in providing electricity, water, telecommunica-~
tion and transportation facilities. Service facilities
such as water tanks, stand-by-generators for common
use, and government offices (the office to get import
licenses for an example), banks, commmercial agents,
material suppliers, ete., should also be accommodated
inside the estates or nearby. Rent of ready-made-
factory, space of land, or price of land if it were

to be sold, will be set at a level attractive to
industries.

07.068 Projects and studies recommended to be implemented in period
include followings:

(1

Construction of the Border Free Zone. Budget require-
ments for this project is estimated at about JD 10
million to be shared equally between the Jordanian

and Syrian governments. This amount includes costs
for constructing the 100 ha in the first stage in

two years starting early 1979 and the rest of the
proposed 300 ha in the later stages. Assuming the
Jordanian Government will undertake the construction
of 100 ha within the next Five Year Plan period,

JD 2.5 million will be invested., Studies should be
undertaken for identifying potential industries and
promotion activities should be conducted to individual
firms with investment likelihood. Inter-~Arab arrange-
ments should be sought for opening the markets to
tenant industries as i{s found necessary.
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(3)

(4)

(5)

Expansion of the existing industrial estate in the Irbid
Municipality by 20 ha with improved intgrnal road,
electricity and other services. This will cost

about JD 0.2 million for construction and JD 0.6
million for purchasing the land., A studytwill b?
undercaken to plan the necessary facilities., This
project may grow up to the 100 ha after 1985, and an
additional industrial estate might be necessary by the
year 2000. The study will cost about JD 30,000, The
municipality is not expected to afford the costs of
construction. The Central Government development
budget will have to be allocated to cover a large
portion of the costs of developument. It can be
justified in view of widening income desparity

between the Study Area and other areas.

Municipalities such as Ramtha which has a plan to
construct an industrial estate are advised to seek
for technical assistance from the MMRA, and other
ministries. Industrial estates would be worth under-
taking, at first, even in a small scale. Small
scale industrial estates should be provided in other
cities such as Ramtha, Jerash and Mafraq. Assuming
5 ha for each, 15 ha in total will cost about JD 0.6
million,

Organizing evening courses for owners, managers,

and senior staff of industries on subjects pertaining
to management and technology development. Municipal-
ities should take the initlatives in collaboration
with other organizations.

Yarmouk Industrial Estate.

The Yarmouk University has a plan to establish .
factories to supply construction materials, furnitures
and equipments necessary for construction and establish-
ment of the University at its new campus. As 1s dis-
cussed in Chapter VIII Housing Construction, this plan
has a good reason in terms of efficiency for the
University alone. However, this plan will give no
incentives within the Study Area. Construction of the
University with such large scale can have significant
effeets on the industries within the Area. Hence, the
construction should be utilized fully to encourage and
grow the industries in the Area. So, 1t is recommend-
ed for the Undversity to take the policy to utilize
and encourage the participation of private industries
to its construction of new campus. This policy will
create large demand for construction industries,
furniture industries, machine industries and so on.

At the same time, the University can induce knowledge
Intensive and technology intensive industries around
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it. Furthermore, distribution activities such as a
truck terminal can take place near the University,
since the area to the east and south of the University
' is located at the center of the international and
National highway network. To accomodate these industries
and to encourage more development of industries into
general manufacturing, it is proposed to establish a
new industrial estate near the University, which might
be called a Yarmouk industrial estate. This project
is estimated to cost about JD 3.8 million, assuming
‘150 ha of site.

{(6) Other projects and studies which are worthy of
implementation are as follows:

1) Petroleum exploration., Jordan may not be able
to finance high costs of drilling and will have
to continue to depend on Interested international
petroleum companies.

2)  Studies to identify and utilize other mineral
regources such as oil shale, sand for metal
casting, rocks for building materials etc..

7.3.3 Budgetary Program

07.069 A budget program of the projects proposed is as follows:

(Unic: JD 1,000 at 1977 prices)

1980 1981 1982 1983 1984 1985 Total

1. Expansion of Irbid
Industrial Estate 1/ 300 500 800

2. Small Scale Industrial
Estates in Three Cities 300 300 600

3. Syrian-Jordanian
Industrial Free Zone 1,100 1,400 2,500

4, Yarmouk Industrial
Estate 1,800 2,000 3,800

Note: 1/ Temporarily 20 ha is assumed.
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- CHAPTER VITI

HOUSING CONSTRUCTION

8.1 “Introduction

OB.QOlf This part of the Study deals with (1) the evaluation of
the present housing situation in the Study Area in terms of the
housing needs; demands, construction and the Govermment's role;
(2) the éxamination of the potentials of housing construction from
the economic development viewpoint; and (3) the formulation of the
development policy and programs to modernize and establish the
 related industries.-

08,002 - Due to the timé constraints of this Study, field surveys
as well as hearing from officials at the various:localities were
not sufficiently imade to make up fully the information gap caused
by lack of existing statistics on the vital information such as the
exigting inventory, occupancy and ownership situation and the
building industry in the Study Area. Accordingly, proposals for
the policy and projects are crude and might require further
examinations, It is much desired that these ideas and concepts

be further studied by both the authorities and exports coencerned,

08,0035  The Team wishes to record its appreciation and thanks to
the officials of the Jordan Housing Corporation for its full co~-
‘Operation. It is also greatly indebted to the officials of the
Housing Bank, and the Industrial Development Bank.

8.2 Qeneral Characteristics and Present Situation in Jordan

. 8.2,1 General

08.004  ‘The Department of Statistics has estimated the population
of the East Bank at the end of 1976 to be 2,018,407. It is said
that this estimate does not reflect the true figure due to the
absence of a census since 1961. The above estimate is based on the
assumption of annual population growth rate of 3.4.p§rcent deriveq
from the past fertility and mortality rates a?d thisg 3.4 percent is
questionable. On top of this, there was the influx of re?ugees
from the West Bank in 1967. Like other devgloping countries, the
population structure of Jordan is characterized by the large volume
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of itg young generation, which ave to form new famllxes in the.
coming years. This population growth implies a great amount of
housing needs., Also the current gocio-economic developments of the
Country tends to accelerate growth of the urban population whlch
can be easily witnessed at the marked progress of the Amman
metropolitan area. This urban transmigration 1mplles ‘anothex
demand for housing. For these reagons, it is one of the imperative
issues to find a solution to meet the ever increasing need for
housing..

a. Urban Housing Situatioﬁ'

08.005 Urban housing problems oviginate basically from factors
as the inflow of the youth into the cities, the division of family,
and the natural increase of population. Along with these phenomena,
the inflow of the war refugees from the West Bank is also noted in
this Country. Furthermore, due to the continuing inflation, the
increase rate of the housing cost exceeds that of the average
income of the citizens, For a family with low 1ncome, 1o own a
decent r951dence is thus becomlng lncrea51ng1y'd1£flcult. Hence
they live in rental houses in the cities with an. average of six
persons per xoom, while the average number of persons per room is.
2.5 in Jordan. (Housing Corporatlon, klve-Year Plan May 1976) The
land cost is increasing considerably because of land speculatlon.
Bven if thogein the lower brackets of income could buy some land, it
would be in the suburbs where public gservices are not adeguate.
There are problems of over population, and inadeguate hyglene
concerning housing. These problems are partlcularly gerious among
the famllies with lower incomes.

b. Houslng Needs

08,006 The hous;ng gituation in Jordan is characterlzed by a huge
latent demand for such dwellings that correspond to people s incomes,
especially the latent demand by those belonging to low income groupa.
According to the study recently made by the: Houslng Corporataon
{hereinafter the H.C.) the housing needs for the coming 10 years
from 1977 to 1986 is estimated at a total of 161,420 units consider-
ing the needs from (1) population grovwth, (2)structura1'charge of a
family and (3) replacement of the deteriorated buildings as shown
below.

Annual Houging Needs

Year Units Needed
1977 14,398

1978 14,451

1979 15,117
1980 15,495

1981 . 15,886

1982 16, 290

(To Continve)
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Annual Housing Needs (Continued)

;_Yegr—ow, ' > Units Needed
1983 : 16,708
1984 . 17,140
-.1985 - o - 17,587
1986 . : : 18,048
B Total 161,420
Average 16,142 units a year

Distribution of these unlts needed by the income group is as follows:

Low*Income Group;/ - 8,480 Units 53%
VJMlddlﬂ-Income roup’ 4,000 Units  25%
:'ngher Income Groupif ' 2,400 Units  15%
':'ngh Income Groupl/ : "1,120 Units 7%

Soufcef‘:Theprusing Corporation, The Housing Problem
' in Jordan.

Note: lj Income groups are defined as follows:

(1) Low Income Group
' -Under JD 600/household/year
(2) Middle Income Group
: JD 600 - JD 1,300/household/year
(3) Higher Income Group
- JD 1,300 - JD 1,800/household/year
(4) High Income Group
More than JD 1 800/h0usehold/year

The Housing'Regulation No.26 for 1970 has
defined the income groups for housing
purposes as follows:

(1) Low-Limited Income Group
Under JD 400/household/year
(2) Middle-Limited Income Group
- JD 400 - JD 1,000/household/year
(3) High-Limited Income Group
3D 1,000 ~ JD 1,500/household/year
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08.007 However it should be noted that the above estimated hous-
ing needs does not include thoge units to alleviate the exiating
shortage because there is virtually no information about -the housing
stock itself. There is no doubt that a substantial shortage exists
particularly in Amman/Zarqa area, which is common to othex populas~
tion centers in the developing countries. Assuming that over 50
percent of the population in the East Bank concentrates in Amman
Zarqa region, and that 10 percent of it is deprived of housing in
1977, roughly 17,000 housing wnits are needed in addition %o 14,000

units in 1977.

On the other hand, speaking of the effective demands of
migtic due to the over widening g2p
between the income growth and rising costs of building and land.
The cost of land is the biggest obstacle. It was told by a local
specialist inthis field that the price of developed land in the
Municipality of Amman has sky-rocketed at the incredible rate of
800% between 1974 and 1976 so that in many cases the cost of land
alone becomes equal to the intended construction cost or more. The
following Table 8,1 shows price fluctuations of some building
materials since 1975. As you can see in the table, construction
materials cost went up, but not as much as land did. Because of
this high price in land cosi, the effective demand for houasing was

not so high and seems not to be high even in the future.

08,008
housing, it looks guite pessi

Table 8,1 Wholesale Prices of Building Materials
(Unit: JD at Current)

Material 1975 1976 1977 Fluctuation Percentage
. ‘ Between 1975 = 1977
Cement 11,6 18.0 18,0 552 +
Iron Bars, 8 mm 110,0 155,0 125,0 13.6 +
Iron Bars, 10mm 110.0 123.0 113.0 13.0 +
Iron Angles and Squares 127.0. 135,0 135.0 6.3 +
Iron Sheets, Smm 140,0 150,0 139.0 3.5 =
Zinc Sheets 140.0 200,00 200,0 42.9 +
White Timber, mJ 57.0 072,0 070.,0 - 22,8 +
Swedish Timber, m) 70.0 75.0 84.0 20 &
Canadian Timber, m) 127.0 125.0 13%0.0 2.4 +
Beech 'wrood.3 m3 85,0 85.0 98,0 15.3 +
Plywood, m 135,0 140.0 160.0 18.5 +
Window Glass Sheets,
3mﬂ1.sq.mo 0-8 l.O 200 .

Galvanized Tubes, 2"/m 0.2 0,3 2.0 ;gg.g :
Calvenized Tubes, 1"/m 0.4 0.6 0.5 25.0 +
Cast Iron Drainage Tubes,m 1,6 4.5 2,8 75,0 +
Clay Drainage Tubes; m 0.4 0.6 1,0 150.0 +

Source: Department of Statistice, Publication,
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c. Inflation in Construction and Lang Costs

08,009 Table 8.2 demonstrates the rise in rents
3,009 Ta _ or inst
against income for low-income families benefitting fromn:hiléTg?t

projects over different periods:

Table 8,2 Installment —'Income Ratio of Beheficiary Families
from the H.C, Low-Income Housing Prejects

Execution Average Monthly Aveiage Monthly installment/
Year Income {JD) Installment {JD) Income Ratio(%))
1971 35,160 5.413 15,410
1972 42,101 - 7.551 17.935
1973 51,961 9.960 19.168
1974 55. 360 14,415 26,390

Source: Housing Corporation

08,010 Ag you can gee in the iable, the installment - income
ratio has risen from 15 percent in 1971 %o 26 percent. in 1974, and
26 percent is generally considered to be the limit at which a
household can pay for a housing unit.

d. Housing Supply and Iias Geographical Distribution

i. Housing Supply Datla

08,011 - Due to limited information and statistical data, an analy-
ais made ag 1o the housing supply situation in the whole Country may
not refiect the actual sitvations, but may help in giving a crude
picture of it. At first data situation is discussed here,

Reljable information is only available as to the public houging
‘supply. - Public housing's share is considered roughly below 300 of
the total supply. Statistical data compiled by the Department of
Statistice is based on the report from each administrative unit
which issued the building licenses. Though the information of the
me jor population centers are covered by this data, it is said that a
number of the rural units are not recorded. Furthermore, it is said
that there are a sizable number of illegal constructions, particu-
larly in the rural area,

if. Houging Supply by the Three-Year Plan

08,012 The target number of the housing supply of the Three Year
Development Plan (1973-1975) was 21,000 units which were composed of
10,850 units by public sector and 10,150 by private sectoT. Hovever
the rate of achieved projects by the public in the Plan was 680,1/

1/ “Statement of the Director-General Housing COZDs, Achievements

of the Three Year Plan 1973-1973.
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although the rate is considered fair if compared with other. sectoxs
of the Plan. Since the geographic priority of housing supply by
the public was given to the production centers in industry, agri-
culture, mining and where it is necessary to face population growth,
its achievements closely interlinked ' to that of those productive
sectors, On the other hand the achisvements made by the private
were 112% and 2125 respectively of the targets in texms of the num-
ber and the amount invested, These two percentage figures of the
private implies that the market of the private housing supply is
found in the higher income group of the gociety.

iii. Hougi b Five-Year P

08.015  The housing goals within the current Five Year Plan
{1976-1980) is as follows:

(1) The construction of 31,000 housing units at the
total cost of JD 63 million, giving priority to hous-
ing projects for Government employees and the limited
income group in general, Of the total, the H.C,
should construct 7,500 units (which was later in-
creased to 7,708 units) for the low and middle income
groups, while the balance is to be constructed by
other parties concerned and the private sector.

(2) The conatruction of housing in production centers and
in areas outside the limits of Amman and Zarqa where
community facilities are available,

(3) The reduction of construction cousts through develop~
ment and processing of local building materials, The
adoption of industrialized systems and siandardized
specifications and the production of their materials
in economic quantities. . - '

(4) Increase in the contributionof the housing sector to
the GIP from JD 17 million in 197% to JD 30 million
in 1980. -

08,014 The target number of units under the current FYP indicates
decrease in number on annual basis from 7,000 units in the Three-
Year Flan to 6,200 units in the current FYP which represents only
39% of the needs discussed in Seotion 8,2.1a.. Though there may be
Justifiable reasons for this, no clear explanstions were obtained.
However, judging from the primary objectives of the current FYP, the

following may be the major reasons:

(1) Higher allocation of such resources as water, power,
capital, materials, equipment and manpower to. the
productive sectors and its related technical and eco-
nomic infrastructure is essential to attain higher
economic growth as Japan did in the post war economic
development up to the 1960s;
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(2) Jordanian talents are in high demand in the neighbour—
- ing oil-producing Arab countries and it is said that
about 300,000 are working in those areas, which is
roughly 50% of the national work force. Therefore,

all of those working outside the country may not

neocessarily need to have dwellings in Jordan for the
time being; and

(3) Theve may be substantial number of extension and imp-
rovements for the intermediate solution which do not
require a new building license,

iv:® Regional Comparison

08,015 Table 8.3 shows the regional comparison of new housing
construction from 1972 to 1976, As mentioned eariier, these statis-
tics cover the major municipalities in each region. Accordingly the
actual National as well as regional total must be bigger than these
figuresa. Regional share of housing construction varies slightly by
year but reflects that of population. The characteristics of each
region in temms of the past housing construction are:

(1)  Amman regiont :
‘The shares of new housing constriction in temms of
number and floor-area constructed are 60¥ and 70% of
the national total as against the population share of
56454, 2/ Judging from Table 8.3 it can be said that
the region's housing situwation in terms of quantity
and quality (floor area/unit) of new housing is
outgtandingly better than the other regions,
‘Within the region, Amman and Zarga districts occupy
80% of the shares in terms of the floor area
constructed which corresponds about 55% of the
National total, Oligo-polistic position of Amman and
zZarqa in the Country's economic activities is also
-well understood from the trend of the housing
construction,
However, the amount of new construction in Amman-
Zarqa has tended to remain at the same level or to
decline gradually and a rapid growth tendency is
found in Suweileh and El-Queismeh districts. Those
hougings in Wadi-Seer and El-Juheida have almost
three times larger floor area per unit than the
national average.
Also it must be noted that new housing construction
in the region particularly in Amman-Zarqa includes
many of the duwal purpose buildings such as a ‘
residence with commercial store or a residence with

office,.

2/ Estimate of the Department of Statistics.
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(2)Ixbid regilon:
Though there has been notable fluctuation year by
year, the average shares of the region in terms of new
houging construction and floor area constructed in the
National total is 213 and 17% respectively as being
contrasted to its population share of 28, 8%. The
average floor area and rooms per unit is about 70% of
that of Amman. As to the type of construction, re-~
inforced concrete buildings represent approximately
80%, which is followed by concrete block buildings of
200 Cenerally, dressed stone is not used as much as
it is in Amman, It may be obvious that economic.
differentials between pmman and Irbid regloris is
tending to be widened if no control {3 made on the growth
of Amman region.

(3) Balga region: ' :
The population share of the region is 6.6%. Both
shares of new housing construction number and floox
area constructed asre below the population share, which
are 5% and 3% respectively. Because of the geogra~
phical proximity to Amman, their population seems to
be pulled by Amman. The dominant type of construction
is of reinforced concrete and most of them are not
fixed with dressed stone as in Irbid. The average
floor area per unit is about 65% of that of Amman.

(4) Karak regions
The population share of the region is 5.6%. Both
share of new housing construction number and floor
area constructed are about 3% and 1.%5%, which are
worse than Balga's situation. 'The dominant type of
construction is of reinforced concrete.

{5) Matan region: ' :

The population share of the region is 2.6% which is
lowest among the five regions. The average shares of
new houging constructlon number and floor ares cons-
tructed are 0.3% and 0.5% respectively. However ths
average floor area per unit in the region is about at
the National average. In conunection with the projects
planned undexr the current FYP such as port development
and fertilizer plant, a large scale of housing cons-
truction is underway. Therefore, the region will be
expected to grow rapidly in terms of housing supply.

e, Level of Housing

08,016 As mentioned earlier, there is no data about the housing
gtock in Jordan. But by utilizing the rule of thumb, the H.C, tried
to estimate the housing stock, and the following breakdown of the
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type of dwelling was the result as of the
there were some 306,000 households. 3/

end of 1976 assuming that

Housing Stock in Jordan, 1976 (Unit: Household)
In Permanent Dwellings | 213,000
In Tents 28,000
In Caves 1,000
- In Huts ' 24,000
In Refugee Shelters 40,000
Total ' 306,000

The peérmanent dwellings ave composed of mud-brick, cement brick,
concrete, undressed stone and dresaed stone houses which are about
705 of the total dwellings. The remaining 30% are temporary
shelters such as tents, caves and shacks which need to be improved.

08,017

Housing design patiern in Jordan can be divided into the
following four categories: 4/

(1) Traditional rural housing mostly built by self-help

(2)

efforts (40 - 60m?):

fThe house has a rectangular shape with one or two

rooms, mostly without ubtility facilities such as watexr
supply, sanitation and electricity. It is usually
built with mud-bricks or undressed stone.

Low~-cost urban and rural housing subsidized by the
Government (60 - 80m?);

The standard is higher than that of the rural
traditional, self-help housing, but still very modest.
The house is rectangular having a maximum of three
rooms. 'The main building materials are concrete
blocks. Some faciliities such as vater supply and
electricity are provided by the comnunal services.

ordi : i ' ing Corporation,
According to the Five Year Plan by the Housing '
there ave about 265,000 houses in the Fast Bank, out of which
60,000 are shacks and refugee shelteres.

Héhrik Rémic; Technical Report on Housing Pilot Projects.
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(3) Middle-income urban (80 - 120m2)
Also subsidized to some extent by the Government,
this type of housing approaches to the standard of
developed countries. liain structural building
materials are almost invariably concrete blocks.

(4) High income hougsing (120m? and up):
A variety of designs and building materials are used
according to the cost which the builder can afford.
Dressed stone is widely ugsed in this type of housing.

08,018  From trips to the several sites of the current housing
project for the low income groups in Amman, Marqa and Zarqa under-
taken by the H.C., it is found that there are substantial improve-
ments in design, building materials, building system and sanitation
which is largely due to the timeless efforts of both the H.C. and
the local contractors. ' :

f. Building Systems

i. General

08,019 Traditional building system is the so called block
building system using ¢ither stone, concrete blocks or bricks. The
currently dominant construction method is the frame system of re-
inforced concrete columns and beamg, which uses stone, concrete
blocks and bricks for external walls and partitions. However, the
HeCs recently adepted the following three new building systems in
addition to the traditional system, in order to cope with the
rising cost of building and to reduce the construction period.
Their results were found to be guite successful,

ii. Panelized on Site Construction

08.020 By using aluninium panel shuttering and by pouring the
concrete through pump, this system constructs wall panels on site.
The shuttering gives the wall a similar appearance to rough brick
masonry with a wall thickness of 10 cms of reinforced concrete,
requiring no need for any plastering. Blectrical and plumbing
extensions are simultaneously installed while concrete is poured.
Curing time requirement is said to be 24 hours using the additive
for hardening, which allow to use the aluminium shutterings for
next day's casting except for roof slabs. According to the .
contractor of Al-Hashimiyeh projects (1,012 units), the four sets of
the aluminium shuttering could produce an average of three units per
day. Because of the continuous repetition of the shuttering fabrica-
tion system, their workers could easily master the technology.
Building cost is estimated to be JD 26/m? for a semi-detached 60m2
and 86m2 unit,
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