3.4.2 Recommended Factories and Standard Size

a.  Introdiction

3.148 . In the preceding Section, 27 sub-sectors are identified.
Next, it is necessary to transform these into individual factories
with the standard size per factory, in order to estimate the required
~size of the Irbid Municipality Industrial Park: Rach identified sub-
sector actually-is producing many kinds of products which in most case
- can not be produced by a single factory. ' Thus, it is necessary to

disaggregate the products by a single sub- sector into several groups
of products so that each group can be produced by a single factory.

" Thus the analysis has to go back to the products ]evel, which were
already 1dent1f1ed in Séction 3.4.1, d.

3.149 - Lrlterla used in identifying individual factories are

: Slmllarlty in (1) inputs materials for products and in (2) output
markets of .products., Thus, in Section b which follows, all the-
products of the selected 27 sub-sectors are reorganized based on (1)
1nput materlals and (2) ouLput markets

3 150 ) In order to make sure of the soundness of selected products,
in Section ¢, below, (1) market existence in the Study Area and (2)
availability of input materials are reexamined. As a result, some of
the products are reexamined from the Section b list.

3.151 Based on Sections b and ¢, individual factories are:identified,
and the final selection of the products is given in Section d.

b. Grouping of Products by Input Materials and Qutput’ Market

3,152 Here, an attempt was made to reorganizé the selected products
into several categories according to the type of material and the
destined market, Input materials are classified into (1) agricultural
products, {(2) non-metaliic minerals, (3) wood, (4) wmetals (irom, steel
and alumioum), (5) plastics and chemical products,'(6) paper and paper-—
" board and (7) twisted yard. Output markets are classified into (1)
construction works (both public -and pfivate), (2) private consumption,
(3) agricultural activities, (4) distribution industries, (5) souvenir
markets and (6) other manufacturing industries. The products are
reorganized by these two classifications. The result is in Table 3.31.
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€. Reexaminatjon of Market Reliability and Material
Availability

3.153 Reexamination of market reliability and material availability
wag made to make sure the soundness of the selected products. As a
result of the Study Team's examination, it was made clear that there
are a considerable number of promising products, in view of the
‘growing Constructlon materials market, expanding distribution activities,
and processed agricultural products market and also in view of the
outlook for imports of agricultural vesources, mineral resources and
materials (di.e., availability of materjals). Consequently, all the
products listed in Table 3.31 seem to be justifiable for the Industrial
‘Park project, although a few products needs more careful examination
such as by interviews with officials of related departments and private
entreprencurs.

d. Recommended Factories and Their Standard Size

3.154 Based on previous Sections b and ¢, individual factories and
‘their products are specified as shown in Table 3.32. 1In the Table,
also, input materials and locations are listed.

3.155 ‘Size of factories are proposed in terms of number of employees
as shown in Table 3.32. These specifications including the number of
employees are derived from (1) a sample survey made by the Study Team
in 1979, (2) Department of Statistics, mimeo, "Industrial Survey, in
Establishments Engaging 5 Persons or More for the Year 1977", which

is summarized in Table 3.33, and (3) experiences of the Team members
who have dealt with a number of industrial estate projects in developlng
countries. It was difficult to establish a profitable size of a

factory in this Study, and therefore standard sizes were used. Standard
size here means average size which can be seen in Jordan, which is
derived from the number of employees per establishment for each type

of economic activity.

3.156 -Even though the best efforts were made in determining the size,
the sizes in Table 3.32 still are of tentative nature. Henceforth,
it should be reexamined before the implementation of this IEI project.

3.157 According to Table 3.32, 48 factories were identified. OQut

of them, (1) 6 factories from factory number 38 through 43 were excluded
from the Irbid Municipality Industrial Park since they are dusty

and do not fit to locating in industrial estate, and a sugar factory
which has factory number 7 also is excluded from the Industrial Park
since its input material, i.e., Jerusalem Artichoke, is still at
experimental stage and is not proved to be successful. yet.

© 3,158 In addition to above, additional 9 factories are excluded
from the Park.
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Factory Eliminated :
Code Industries Products Reason
 Meat Processed Meat Most of the matérials has to be imported.
2 Factary It lacks comparative advantage.
Dairy Milk, Cream, A big factory is already located in
4 Factory Butter, Cheese Zarqa, and has a branch-factory in Irbid.
Canning Canned Meat, Jordan has insufficient materials for
5 Facloty Fruits and canning. Fresh type is favored and
Vegetables, profitable.
Juice :
Paperboard  Paperboard, One factory in Amman has been sufferring
25 Factory Packaging from long-texm deficits, so chances for
' . Paper success is little.
Fertilizer Cqﬁpounded There is a big factory in Agaba. At
27 Factoxry Fertilizer, present it is unnecessary to make such
Organic a factory since irrigation has not been
Fertilizer promoted fully.
Glass Glass Sheets, There are many competitors such as a

30 Factory Glass Blocks factory in Ma'an.

Glass Glass Bottle This can be included in and merged to the

31 Factory recommended glass factory which will

' produce glassware, tableware, etc.

14 Wire Mill Wire Rod Two big factories are in operation within
Amman district. This originally needs
large scale of factory, so it is desir-
able that a single project or another

' type of the estate should be considered.

16 Metal Work  Can Canning factory being cancelled, this is

' automatically eliminated in terms of
vertical integration.
Source: Interviews.

3,159

_ . After selecting 48 factories, the Study Team made additional
interviews to Government officials to conflrm the factories.
interviews, 9 more factories are pointed out not to be suitable for

On these

the Industrial Park based on the following reasons in Table 3.34.
Thus, these 9 more factories are excluded from the Park.

Table 3.34 Reasons for—Eliminating.9 Factories
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3.160 As a consequence of the exclusion of these 16 factories
from the Industrial Park, the number of industrial sub-sectors to be
located in .the Industrial Park also is reduced from 27 to 23 as shown

in Table 3.35.

Table 3.35 TFinal Seleted Industries for the Proposed
Industrial Park

Code I51C Products
9 3122 Animal feeds
17 3311 Sawmill
18 3312 Wooden cases, Boxes, Containers and Cabinets
19 3319 Qther wooden products
34 3691 Structural clay products
35 3692 Cement, Lime and Plaster
36 3699 Non-metallic mineral products
37 3822 Agricultural machinery and Equipment
20 3320 Furniture and Fixtures
5 3115 Vegetable oil, Fruit cil and Animal fats
16 3249 Leather footwear
31 3560 Plastic products (Egg trays, Boxes, Containers)
32 3610 Pottery, China and Earthenware
29 3819 Fabricated metal products (Locks, Springs, etc.)
6 3117 Bakery
8 3121 Mayonnaise, Lce making
13 3215 Cordage and Rope
15 3233 Leatﬁer products
22 3412 Paper boxes and Containers
25 3512  Fertilizer and Pesticides
33 3620 Glass products
37 3811 Cutlery, Hand tools and General handware of metal
38 3813 Metal products

Source: Study Team and ISIC.
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3.161 Thus, in total, 16 factories ave excluded from the Industrial
Park leaving 32 factories to be located in the Park. These 32
factories are estimated to employ 1,320 persons.  According to
‘employment” projection in Section 3.3, the additional employment
requirement din this Study Area by the manufacturing sector between

1977 and 1983 is estimated at approximately 2,400. Thus, these new
factories expected to be located in the Industrlal Park will use up

55 percent of the required employment by manufacturing sector.

3.4.3 Two Examples of Recommended Factories

a. Factbry Nunber 17

3.162 Just for the purpose of 1llustrat1ng an example of recommended
factories, the Factory Number 17 of Table 3.32 are explained at full
detail in this Section. It is the factory for manufacturing and repair
of agricultural implements and wheel barrxows in ircnworks.

3.163 - The product range of the factory is extensive covering general
ironwork, irrigation equipment, agricultural machinery, building
fixtures, valves and machinery repair relating to casting and forging,
and machining. Its main products are:

(1) Manufacture and repair of agricultural implements;
(2) Manufacture of bicycle trailers; and
{3) Manufacture of wheel barrows.
Its main equipments required are:
{1) Forging equipment;
(2) Welding equipment; and

(3) Machine processing equipment.

And, its construction costs and required personnels are shown in
- Table 3.36.

b. Factory Number 11

3.164 Another example is taken up from the list. That is Factory
NMumber 11, which will produce small leather products such as bags.

3.165 Raw materials required for this factory are:

(1) Tanned and dyed leather;

(2) Fixtures (guffer finished, plated} outside order;

(3) Internal materials (cloth, pigskin, core materials —-—
non-woven materials, foam); and

{4) Adhesive.
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Table 3.36

Example :

Cost of Constructilon and Required
Personnel for Factory Number 17

 (Unit: US$1,000)

N‘;“- "Of-‘
o - Required
Equipment Material Labor  Personnel
_ FOB Local™ Local  Total (in per—
No. Name of Facility Cost Cost Cost Cost sons) Remarks
1. Yorging facility 33,2 0.5 1.6 35.3 10
2. Welding facility 16.3 0.9 - 0.2 17.4 10
3. Machining . S
facility 32.4 5.2 2.3 39.9 - 4
4, Electricity, :
Water, Gas 4.7 4.9 1.5 111 1
5.  Sub-Total 86.6  11.5 5.5 103.6 25
6. Ocean freight 21.0 21.0 "FOBx0.25/
1.03
7. C & F cost 107.7
8. Marine insurance 2.1 2.1 C&Fx
0.02 (27)
9. CIF unloading
handling 109.8
10. Inland trans- FOBx(G.05/
portation 4.2 4.2 1.03
11. Cost delivered
to site 114.0
12. Cost at site 1i4.0 iL.5 5.5 131.0 25
13. 1Indirect cost 13.0 1.7 0.8 15.6 No.5x0.15
(15%)
14, Erected cost 127.0 13.2 6.5 146.6 25
Source: Study Team.
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-Outline of ilts production process is:

(1) Using cutting equipment (oil- hydraulic press),
design shape is stamped out of the leather. (Since
the leather shape, faults, etc., are not unlform, only
one sheet is stamped each tlme)

(2) The leather thickness is adjusted by sllc1ng with ‘a band
M/C.

(3) dnly the parts for overlapping sewing mergins:are _
~partially sliced using a deckle edge cutting machine.

(4) The outer bag and inner lining are each sewn together
(using flat and arm sewing machines).

(5) The imner lining is attached to the other bag and ~

' fixtures are added to complete the bag. (However, this
is assuming that tanned and dyed leather can be obtained
and completed flxtures can be purchased or ordered from
outelde)

And, requirvred personnels and assumed production are:’

_(1) In_aceordance with the factory size (15 x 30 m), it is
assumed that there will be 40 to 50 employees; and

(2) A monthly production of 2,000 to 3,000 bags and 4 to 5
types of products.

3.4.4 Reloézat_i'cn of Existing Factdries

3.166 So far, We have examined the factories to be newly located
in the Industrial Park. There is. another type of factories to be '
located in the Park. That is relocation of existing industries inside
the municipality, particularly in the built-up area of the city. The
area for those relocated should be located adjacent to the area for
those newly established so that common facilities for both industries
can be established.

3.167 The City Counc1l of the Irbid Mun1c1pa11ty has a desire to
relocate workshops exlsLlng in the central part of the city, such as
workshops, auto-repair shops, furniture shops, block or brick making
and stone cutting works which tend to create env1ronmental problems.

3.168 . It is dlfflcult to seize Lhe exact lend demands required

by these industries Whenrelocated We assume the number and type of
enterprises to be relocated as follows, based on information and
observations in the Irbid Municlpallty However, this will be further
examined in Section 3.6.2. '
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(1) Iron and steel workshops ' _ 30 to 40 workshops

(2) Auto-repair shops 20 workshops
(3) Furniture works 10 works
(4) Blocks, bricks and stone cutting 20 works
3.169 The existing factories in the Irbid Municipality are small-

scale cottage-type industries which as yet have not been capitalized

or not been modernized, Then, an objective of relocating them and of
moving them into industrial zone should be the promotion or wodernization
of these small-scale industries. In order to achieve this objective,
high quality infrastructure and services should be provided at low

costs. These conditions make a characteristic of the industrial area

for small-scale industries.

3,170 Existing industrial area shows a typical pattern of an
industrial area for small-scale industries. Standard sheds which have
heen built by the municipality are rented to private entrepreneurs at
reasonable rents. But, the area seems to lack common facilities such
as parking areas, convenient shops, canteens and a greenm park. A
common workshop is also necessary to promote Lhese industries. The
present covered unit area available for workshop, which is about 50 m?,
seems to be too small.

3.171 We consider that the covered area for one workshop unit

should be about 100 m’ in the case of auto repairs, machine repairs

and metal works and about 150 m® in the case of blocks, bricks and stone
cutting. Then Lhe total covered area needed for workshops is approxi-

mately 13,000 mZ.

3.172 These small-scale industries are possible to expand if linked
with newly locating factories. An administrative organization, expected
to be established to manage the Park continuously, should be responsible
for the encouragement and promotion of these small-scale industries

when they are relocated. Job training, finance, advisory service on
management and technical advisory service will also be necessary.

3.4.5 Other Recommendations

3.173 Proposed factories should interrelate each other, for example,
an animal feed factory can be connected with other foodstuff factories.
Then activities or factories in the Municipality Industrial Park can

be combined into an dndustrial complex, based on interlinkage between
products and materials. Also, it should develop a close connection
with factories outside,

3.174 Other development projects in the Study Area should also

be related to the manufacturing industries. Besides housing construction
and agricultural development, the establisbment of a sewerage treatment
plant in the Irbid Municipality can supply materials for organic -
fertilizer or soil improvement. The industrial development of the

Study Area depends on taking every opportunity to make progress.
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3.175 Among proposed factories, the metal work complex (five
factories) should be paid special attention. 7This field is expected
to expand in every developing country including Jordan. In order to
encourage these metal fabrication works, a technical workshop or a
technical service center with common facilities should be established
inside the Municipality Industrial Park. In this shop or center,
several kinds of basic metal processing machines such as lathes, mllllng
machines, boring machines and drilling machines should be installed.
These machines can produce a variety-of metal parts for the occupants
of the Park, and can be used in job training and also in making trial
products. Technical advisors should be engaged in the works for this
workshop or service center, which will in the fature function as a
technical service center, for the whole Study Area covering the
satelllte industrial center or rural indusirial zone.

3.176 A COMmMOn workshop_is-necesSary in encouraging the relocation
of existing industries, and this kind of services or facility served
by this common workshop, combined with the technical service center,
will help relocating auto-repair shops, metal workshops, and machine
repair shops which exist at present in the built-up area of the city.
However, in this Study, the cost for this common workshop is not
included in cost estimate in Section 3.7 this time.

3.5 Site Selection

3.5.1. Technical Approach Used in Selecting the Site

3.177  Selection of the most suitable site for the Mumicipality
Industrial Park was done as follows, keeping in mind the interests of
the municipality, people residing near the site, the industrial
investors and the workers to be employed.

(1) fThe urbanized area of Irbid City and villages
was eliminated from consideration:

(2) Alternative candidate sites (nine sites) within the
Irbid City planning areas as shown on Figure 3.13
were identified; and

(3) The candidate sites were analyzed using the following
four criteria: compatibility with desired land use,
present and future conditions of the infrastructure,
physical conditions (topography, configuration, wind
direction, expandability) and degree of difficulty in
land acquisition (price, ownership).

3.5.2 Result of Evaluation

3.178 Based on the above alternatives and their evaluation, the
Study Team recommends that Site No. 1 is the most suitable one for
the project. The several steps, given above, used by the Study Team
to get this result are as shown in Table 3.37.
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Figure 3.13  Primary Selection for Industrial
Park Site in the City
of Irbid

Scale  1:50,000

Legend

Gandidate Site (Primary Selection)
PN Lxisting Industrial Area

Egg%ﬁ Builli-up Area,.l978

E%ggi TIrbid Urban Planning Area, 1972
HmmmU‘Residential Development Area
S Main Road '

=mom Boundary of Irbid Municipality Source: Stu.dy ‘Team,
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“Table 3,37

Site Analysis for the Irbid Municipality
Industrial Park

Criteria -
site Location Tiafed i
(Distance from the City Hall) traffic Condition
1 3.5 km BRRY , ORRZ and connecting road
Slope 1% towards northeast will be put in service from 1985
2 _ 3 km BRR, ORR and comnecting road
‘Slope 1% towards north will be put in service from 1985
3 3 km - ditto -
Slope 1% towards east Direct access to Route 16
& 3 km BRR, ORR will be put.in service
Slope 1% towards northeast from 1985
Direct access to Route 16 and 11
5 2 km BRR will be put in service from
Slope 7-8% towards west 1985
6 2.5 km BRR will be put in service from
Slope 5% towards west 1985
Direct access to Route 16
7 3 km BRR will be put in service from
Slope 8% towards northwest 1985
8 2.5 km - ditto -~
Slope 4% towards north
9 2.5 km - ditto -
Slope 4% towards west

(to continue)
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Criteria

Site 7
Electric Power -
Water Supply Supply Wind Direction
1 Scarce but improved when approx. 4.5 km  Almost no harm
Phage I of Maqaren Dam to transmission :
1is completed in 1983 1ined/

2 - ditto - ' a?prox. 3.5 km - ditto -

3 ' - ditto - . approx. 2.5 km = ditto -

4 ~ ditto - approx. - 1 km - ditto -

5 - ditto - aApprox. 3 km Harmful to the

' built-up area

6 - ditto - ' approx. 7.5 km - ditte -

7 ~ ditto - approx. 7.5 km  Slightly harmful
to the built—up
area

8 - ditto - _ approX. 7.5 km - ditto -

9 - ditto - approx. 7.5 km - ditto -~

{to continue)
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Criteria

Sit - : :
¢ Urban Conditions Degree of Difficulty in
- (1985) Land Acquisition
1 Compatible Land Price JD 4,000 - 5,000/donum
T Large parcel holders
2 ~ ditto -~ Land Price JD 6,000 - 8,000/donum
Small parcel holders
3 New Town Area as Land Price JD 4,000 - 11,000/donum
Subcenter of Irbid Small parcel holders
4 - ditto - Land Price JD 7,000 - 11,000/donum
Small parcel holders
5 Compatible Land Price JD 8,000 - 10,000/donum
Large parcel holders
) - ditto - Land Price JD 3,000 - 5,000/donum
{out of present Large parcel holders :
planning area)
7 - ditto - Land Price JD 1,500 - 2,000/donum
. Large parcel holders
8 -~ ditto - Land Price Jb 2,000 - 4,000/donum
Large parcel holders
-G - ditto - Land Price JD 2,000 - 4,000/donum
Large parcel holders
Source: Based on the information from the Land and Survey Department,
Irbid Municipality Office, and Irbid District Electricity
Company.
Notes: 1/ BRR - Bouandary Ring Road.

2/ ORR - Outer Ring Road, .
3/ It is assumed that a transmission line is to be installed

“along BRR.
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3.6 Physical Planning

3.6.1 General

3.179 This section deals with the layout and the facilities required
for the proposed Irbid Municipality Industrial Park. However, due to

the fact that nothing has been officially decided as to the site,
configuration and size of the Park, a detailed engineering study will

not be attempted., Therefore, the scope of work of this physical plamm-
ing aspect is limited to building up a preliminary design of the

project to guide the following phase of the Feasibility Study and
Detailed Designs. The land use plan shown under also indicates a

typical pattern of an industrial estate and could be used as a proto-
type to be further studied and discussed by the authorities concerned.

3.6.2 Framework for the Irbid Municipality Industrial Park

3.180 The basic character, goals and framework have been set as
follows:

a. Objectives

3.181 The project is designed to broaden and enhance the economic
base of the Irbid Municipality as a growth pole of the Study Area in
line with the long-term strategy of promoting the economic development
of the Study Area. Also it is designed to create an urban type
industrial estate by introducing new small- and medium-~scale industries,
such as food processing, metalworking, etc., which are identified as

the candidate industries for the project in Section 3.4, and in addition
by relocating those existing industries by 1985, such as auto-repair
shops and metalworking shops, which are at present located in the center

of the city.

b. Size of Land

3.182 Taking into consideration the various conditions discussed in
Sections 3.3 and 3.4, and also the land prices of the candidate sites,
it is proposed that an appropriate size of the project would be around
24 hectares, as this would allow development to proceed with little
difficulty. Here, changes in size will sometimes occur in the range
of plus/minus 10 percent, depending on the study of land use.

c. Employment

3.183 As shown In Table 3,38, the number of the factories to be
located in the Park are as follows:

The Relocated Industries 100 - 120 workshbﬁs
Presently Fxisting in the City

New Industries 32 factories
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Based on the field survey at the existing industrial area and the
estimate in Section 3.4, it was assumed that the number of workers
would be 600 persons (150 persons/gross hectare) for the relocated
Industries and 1,320 persons for new industries. Furthermore, the
number of those 1ndirect workers required for management and service
for the Park was estimated at 80 persons. Accordingly, the total
number of workers at the Park was estimated at 2,000 persons.

Table'3.38 Estimated Number of Factories and Workers for
the Proposed Industrial Park

Number of Number of
Factories Workers
1) Relocated Industries
* Iron and Steel workshops 30-40
* Auto-repair shops 40-50 600
* Furniture works 10
* Blocks, Bricks and Stone 20
cutting works
{(Sub-Total) 100-120 600 'persons
2) New Industries
* Food processing 6 230
* Leather work 2 a0
" Woodwork and Furniture 5 230
* Rope manufacture 2 50
* Metalworking 6 270
* Plastic factory 3 60
* Others 8 400
{Sub-Total) 32 1,320 persons
3} Others . - 80

4y Total 132-~-152 2,000 persons

Source: Study Téam,
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3,184 The number of workers for the relocated industries was
estimated on the basis of the present situation at the existing.
industyial area. The density of worker in the. existing Industrial
area was calculated using the present number of workshops shown in

Table 3.39 as follows;

(1) Assuming that fouf workers . are required'per shoyp,
the total workers are approximately 1,200 persons
(290 shope x 4 persons).

{(2) The density of workers is 150 persons/hectare
(1,200 persons %_8.0 hectares)

Table 3.39 Number of Workshops at the Existing
Industrial Area, 1979

Auto-repair shops 170 shops
Metalworking shops 40 shops
Sheds Under Construction - . 80 shops

(4 sheds x 20 shops)

Total 290 shops

Source: Study Team.

d. Net Factory Land

3.185 Based on the number of factories and workers to be relocated,
the required factory land is estimated as follows:

Relocated Industries : 28,000 m? - 37,000 m?
New Industries : 140,000 m? - 163,000 m?
Total : 168,000 m? - 200,000 m?

Source: Table 3.40

3.186 Taking into consideration the substantial impact of the
project on the urban communities as well as to the Study Area as a
whole, the project should not become a mere space devoted to massive
factory buildings. It should contribute to creating a better image
for the municipality and serve as a model of industrial development
in the Study Area. Tn this sense, the factory land shall be limited
to around 70 percent of the total Park area, the remainder to be used
as open space that includes common facility area, road and green area.
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Table 3.40 ‘Net Size of Factory Land for the Proposed Industrial Park

Number of _ Facfbry Land
Factory Required
1) Relocated Tndustries 100-120 28,000 - 37,000 m?
2) New Industries
*. Food processing 6 25,000-.30,000
+ Leather work _ 2 4,000 - 5,000
+ Weodworking and Furniture 5 25,000 ~ 30,000
« Rope manufacture 2 9,000~ 10,000
+ Metalworking 6 25,000 - 30,000
* Plastic factory 3 7,000~ 8,000
« Others 8 45,000 - 50,000
(Sub~Total) | - 32 140,000 - 163,000
3) Total 132-152 168,000 ~ 200,000
Source: Study Team,
3.187 Estimation of the factory land fér relocated industries was

made in the following way:

(1)

(2}

(3)

By examination of the current situation of the existing
industrial area, it was found that the work space of
one workshop ranges from 40 m? to 50 m?. Accordingly,

it is estimated that the total work space would be

13,100 m? to 14,500 m? in the existing industrial area.

The ratio of the total work space against the total
area of the existing industrial area is 16.4 to 18.1

‘percent. (The existing industrial area has 8 hectares.)

In the case of the Park, bigger modules of 100 m? and
150 m? dre to be considered, based on anticipated needs,
Then it was assumed that 80 to 100 shops of 100 m?

‘module and 20 shops of 150 m? modulé would be required.

Therefore, the total work space required becomes 11,000
m’ to 13,000 n?. If it is assumed that the efficiency
of land utilization 1s raised from 35 percent to 40 per-
cent (two times higher than the existing industrial
area), the factory land required becomes 28,000 m? to
37,000 m?.
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3.188 On the other hand, the net factory land required for the new
industries was estimated by the density of worker per hectare of
factory land, which ranges from 50 employees pex hectare in a feed
factory to 250 employees per hectare in a printing and publishing
factory being 91 employees per hectare on average.

e. Schedule

3.189 If, after the Feasibility Study and Detailed Design, the
conclusion is reached that there would be no difficulty for implementa-
tion, it is estimated that the comstruction work will start in mid-
1982 and be completed by the middle of 1984. Also it is assumed that
occupancy by the invited factories will take place from mid-1983 and
its rate will increase to 90 percent by the end of 1985 and 100 percent

by the end of 1986.

f. TInfrastructure

3.190 . It is expected that the present infrastructure of the Irbid
Municipality will be greatly improved by 1984 when the located
industries are in operation. They are the trunk roads, water supply
from the Yarmouk River, wider scale sewage system and expansion of
telephone facilities. Therefore the physical planning of this project
will be well coordinated and integrated with those infrastructural

development program,

3.6.3 Location of the Irbid Municipality Industrial Park

3.191 It is proposed that the location of the Induétrial Park is
to be in Site No. 1, which was depicted in Section 3.3, as shown in
Figure 3.14. '

3.192 The selection of the location is based on the following
considerations:

(1) Transportation:

"It is necessary for the'siterto be in an- excellent
location regarding easy access to road networks.

The proposed location directly faces the Boundary Ring
Road which runs along the existing administrative
boundary of the Irbid Municipality. Also it will have
easy access to Route 23 and to the proposed Outer Ring
Road through the Connecting Road A. Accordingly, it
will be surrounded by favorable access roads to meet
the demands for the distribution of manufactured
products and for commuters who will be employed at

the Industrial Park.
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(2)

(3)

Relation to the existing industrial area:

The Park 1s suitably located to form a nucleus of
industrial activities iu the Irbid Municipality

by unification of the functions of both the existing
industrial area with those of the Park,

By combining 12 hectares of the existing industrial
area (8 hectares already constructed plus 4 hectares
under construction) with 24 hectares of the proposed
Industrial Park, it is evident that a sizable
induatrial area will be formed. Also the proposed

Jlocation will allow future expansion towards the east,

up to the proposed Quter Ring Road. The available
space for future expansion is about 25 hectares.
Tt-is generally thought that an industrial space of
50 to 70 hectares will effectively function as an
industrial nucleus,

Therefore, it is proposed to develop approximately 70
hectares of industrial space in total, which will
include the area for future expansion, so that a more
effective industrial nucleus may be established in the
Irbid Municipality. As te the future expansion area,
it is further proposed that a distribution center be
established there as it will become a necessity when
a substantial industrial concentration is formed in
the adjoining area. :

Topography:

As a large scale topographic map is not available, the
detailed analysis of topographical condition of the
site shall be made in the next phase of the study.
However, judging from the data of the available topo-
graphical map at a 1/25,000 scale, in addition to the
information obtained through our field survey, the area
arouynd Site No. 1, is practically flat, which will
minimize the cost of required earthwork, The altitude
of the proposed location is about 540 m.
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Figure 3.14  Location of the Irbid Municipality
Industrial Park
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3.6.4 ILand Use Plan
a. General
3,193 Based on the candidate factories which were selected in

Section 3.4, the following items were studied Lo formulate a preliminary
land use plan. '

(1) Standard unit of factory land and subdivision;
(2) Standard sheds (ready-made factory building); and
(3) Grouping of industries and its layout.
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b. Standard Unit of Factory lLand and Subdivision System

3.194 The standard unit of: factory land for the candidate factories
ranges from 2,000 m* to 10,000 wm?, as classified as under.
Standard Unit Size o, of-Factbries
2,000 m? ' 8 factories
5,000 m? 20 i
8,000 -~ 10,000 m? 4 "
Total 32 factories

Judging from the_above‘classificatiqn,reaéh of over 60 percent of the
total number of the factories requires 5,000 m? of factory land.

3.195 Based on the above unit, a module of subdivision was
established as shown in Figure 3.15.

Figure 3.15 Standard Unit of Factbry Land and Subdivision
in the Irbid Municipality Industrial Park
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Source: Study Team.
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¢. Standard Sheds for Relocated TIndustries

3.196 The ‘older type of standard sheds, built in the existing
industrial area, have 50 m? module of work space. However, more recent
sheds have only a 40 m? module of work space. Due to there being fewer
units per shed, a water closet is not attached. to each shed, and is
attached only to the restaurant building located in the industrial

arca as shown in Figure 3.16,

Figure 3.16 Standard Shed in the Existing
Industrial Area
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Source: Study Team.
3,197 For the relocated industries in the Industrial Park, the

standard sheds must be so designed that those small industries can be
provided with better facilities for them to grow smoothly. A
recommended plan for the standard sheds is shown in Figure 3.17.
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Figure 3.17
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Selected Factories and Layout of Tndustrial Park

candidate factories were grouped based on a common

element of each industry, to formulate the most rational layout.

(1)

Grouping based on common raw naterials,
Wood Group (Woodworking and Furniture);
Metal Group {Metalworking);

Study Team.

WC&EBaln

Plastic Group (Furniture, Container, etc.); and

Food Group (Bakery, 0il, Meat, etc.),
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(2) Grouping based on common needs for large water supply.
Wet Group (Food processing, Bottling).

(3) Grouping based on common needs for social facilities.
High Density Workers Group (Relocated factories)

(4) Grouping based on generating common pollutant.
Noise and Vibration Group {(Metalworking, Printing},
Alr Pollution Group (Feed, Building materials);
Dusty Group (Feed, Bullding materials); and
Water Pollution CGroup (Food processing, Bottling,
Metals). '

3.199 Then the principles of area assignment within the Park were
established ag follows: :

~ Each group belonging to category (1) to be placed in
the same block. .

- Groups belonging to category (2) to be placed nearest
to the main water supply.

- Group belonging to category (3) to be placed nearest
to the common facilities.

- Groups beleonging to category (4) to be placed at the
sast sgide where is rhe lowest level in the Park,

3.200 Based on the above principles of area assignment by the

industrial group, a layout plan was developed in schematic form as a
model (Figure 3.18).

3.6.5 Road Network Plan

3.201 The road network plan must be designed in such a manner that
the smooth movement of people and materials is secured.

a. Access Roads

3.202 Access to the Industrial Park is composed of (1) three urban
axes, namely the Boundary Ring Road (W=30 m), the proposed Quter Ring

Road (W=30 m) and the Connecting Road (W=20 m) and (2) one industrial

axis of the road (W=20 m)} which commects the existing industrial area

with Route 23 (see Figure 3.19).
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Figﬁre 3.19  Access Roads for the Proposed
Industrial Park
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b. Traffic Volume in the Industrial Park

2.203 The estimated peak load of traffic generated within the Park
is 850 cars/day including 470 cars/day of commuting traffic.
Estimated Traffic Volume was calculated as belidw,

Automobile (Workers) 2,000 persons x 0.2 x 0.5 x 2
Automobile (Visitors) 0.8 hectare x

100 cars/hectare = B0 cars
Bus (Workers) -2,000 persons x 0.7 *

400 cars

!

40 persona/car x.2 = 70 cars
Trucks 19.0 hectares x 15 cars/hectare . y = 290 cars
Total o . 840 cars
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Note: It is assumed that 10 percent of the workers will
come to the Park on foot, 70 percent (0.7) by
buses and 20 percent (0.2) by private cars, each of
which carries two workers (0.5). Buses and private
cars generate two traffics each by coming and going.

¢. Road Network Plan

3.204 . The standard of p'rimary and secondary roads in the Park is-
set at 20 m width and 12 m width respectively. Road network and a
standard cross-section of the roads are shown in Figures 3.20 and 3.21.

Figure 3.20 Road Ne_‘cwork of the Proposed Industrial Park
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Figure 3.21 Design Standard of the Roads
Within the Proposed Industrial Park
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3.6.6 Water Supply and_Drainage System

:a. Water Sﬁpplz

3.205 - The total demand for water was estimated at SOO m3/day,
assuming that the average per capilta consumption of workers would be
250 liters/day for such selected industriés. -The main pipe for watex
from the Yarmouk River i1s planned to be installed along the Boundary
Ring Road where the distribution pipe to the Park is comnected (Figure
3.22}). :

b. Drainage and Sewer System’

3.206 Ordinary waste water from factories shall be directly
discharged into a dual function pipe for sewage and drainage installed
under the main roads of the Park, Waste water not suitable for bio-
treatment must be treated individually. The Sewage pipe shall be
connected to the munlclpal sewer system, when it becomes available.
However, it is recommended that a treatment facility in the north—east
corner of the Park should be provided (Figure 3.23).

3.6.7 Pacility Location Plan -

‘a. FElectric Power Supply

3.207 It is estimated that the total demand for electricity in the
Park will be 2.0 MW, According to the distribution plan, an improve-
ment program of the Irbid District Electricity Company (IDECO) is
expected to be completed by late 1981; this is a new substation te be
installed at or near the Industrial Park. The proposed substation in
the Park shall be connected to this new substation. The area required
for the substation in the Park is 100 mZ.

b. Garbage and Solid Waste Disposal

3.208  The disposal facility shall not be madé in the Park due to
environmental considerations and the Park has to rely on the services
of the Municipality.

¢. LCommon Facilities

3,209 .. . Special considerations must be given to the industrial
amenities that the Park can offer to imvestors, workers and surrounding
communities. The area required for common facilities is 8,000 n?, the
facilities being as in Table 3,41,
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Figure 3.22 Water Supply System for the
Proposed Industrial Park
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A Figure 3.23 Draihage System for the
Proposed Industrial Park
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Table 3,41  Common Facilities Within the Proposed Industrial Park

Facilities Building.Space Required
(a) Administraﬁion o 450 m2
. Admlnlstration Office(s) 200 m2
+ Fire Station o 100 m?
+ Post Office 100 m?
+ Clinic - 50 m?
(b) Commercial : _ _ 230 m2
* Shops _ 30 m?
+ Bank(s) . i 100 m2
. Restaurant(s) - 100 n?
s {e) Convention . ' ' 850 m2
. * Small Meetlng Rooms - 100 m2
{10-15 persons) . '
+ Large Hall (300 persons) ; 750 m?
{(d) Religious (Mosque) ' 600 m?
Sub~Total | ' 2,130 m2
{e) Others ) ' 1,800 m?
"Gas Station. 500 m2
« Warchouse(s) 1,300 m?
Sub~Total | 1,800 m?
Grand Total _ 3,930 m?

Source: Study Team,

3.6.8 Conclusion

3.210 As a result.of the previous analyses, the land use plan at
the preliminary level is proposed as shown in Figure 3.24. Required
land for this plan is shown in Table 3.42, which indicates that the
total amount of land for che Irbid Municipality Industrial Park is 26.6
hectares.
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Table 3,42 Land Areas of the Industrial Park

(Unit:.Hectare)

: T ) _ _ Y
Land Use o : _ Area
N o ' Hecdtare Percent

Factory Land for Newly Located Firms ' | 15.7

o . y o 72.4
Factory Land for Relocated Firms =~ . 3.6 ‘_
Administration Center 0.8
Central Green _ 0.7
" Border Green : . S 0.7 2.7
Treatment Plant 0.5 . 1.9
Primary Road 2.5
' 17.4
Secondary Road _ 2.1
Total ' - - 26.6 100.0

Source: Study Team,

Note: 1/ See the map.
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3.7 Cost Estimates

3.211 The total internal development cost of the project is _
approximately JD 2.87 million (see Table 3.43), of which 46 percent is
for land purchase and the rest for improvement and buildings. Among
the total project cost, the foreign portion is estimated at JD 921,000,
accounting for 32 percent of total cost at 1978 prices. This fugure
was inferred, assumlng that the foreign portion is 60 peércent of land
improvement cost,.building cost, engineering cost and contingencies,

on the basis of data from a transportation expert. : :

Table 3.43  Breakdown of Costs of the Proposed Industrial Park

(Unit: JD 1,000 at 1978 prices)

(1) Land Cost . . o . 1,330
(2) Land Impro#ement Cost 3 565
a. Earth work ' 160
b. Road and Drainage 90
c. Sewerage Treatment Plant 70
d. Electric Power Supply ' 45
e, Communication System 90
f. Water Supply 80
g. Landscaping . 130
(3} Building Cost : '_ 590
a. Common PFacilities 180
b. Standard Sheds 410
(4) TEnglneering Cost 120
(5) Contingencies s 260
{6) Total Cost . 2,865

Sources: 1. Ministry of Public Works ,
2. Land and Survey Department,

3.8 Institutional Arrangements

3.8.1 Sponsoring Body of the Project

3,212 The success of the Irbid Munlcipality Industrial Park will
depend on the effectiveness of organization and management of the
sponsoring body. In the early stage of indsutrial development, there

I11-122



is always the need for institutional support from all the authorities
concerned . _regardless of the size of the project. Unified and
continuous management must be provided to promote the project.

3,213 . There are several types of sponsorship for the industrial
estate, such as government sponsored, government corporation sponsored,
municipality sponsored and prlvate sector sponsored. The suitability
of each type depends on the country's level of industrialization,
motivation and type and size of industrial estate. However, generally
speaking, there are disadvantages in making government_departmehts as
an executing-agency, due to the civil service staffing regulations
and inability to recruit persois with suitable commercial or managerial
experience. On the other hand, it sometimes is required that until
the estate is able to meet its recurring costs, annual deficits have
to be met by the Central Government.

3.214 In this regard, the Government has decided to establish JIEC
under the current policy framework of the country's iIndustrial develop-
ment strategy as stated in Section 3.2.2, ii, ¢). JTEC will be
empowvered by the various authoritiles concernlng the development and
management of the industrial estate in the country. The first project
of the JIEC is to be called Sahab Industrial Estate being composed of
Amman Industrial Estate and Free Zone in Sahab, the first phase of
which is scheduled to be in operation by 1982, Therefore, JIEC seems
to be the most appropriate sponsoring body for the project. However,
looking closer into the contents of the proposed law for JIEC, it is
found that their activities are limited to the outside of the munici-
pality boundary, and it would seem difficult for JIEC to handle the
Industrial Park project unless certain necessary amendments are made.

3.215 The financial and technical background of the Irbid Munici-
pality does not appear to be strong enough to carry out the project
unless substantial support is given to it by the Central Government.
Under these circumstances, it is difficult to identify any exdisting
organization as the most appropriate and capable sponsor of the
project,

3.216 In this connection, it is recommended that the Jordan Govern-
ment study and decide on the sponsorship before proceeding to the next
step. Our tentative thoughts on the subject which also reflect the
result of evaluation on financial analysis are as follows;

(1) To form a joint corporation between the Central
Government and the Irbid Municipality, having
representatives from the authorities concerned
on its Board and to enter into a Management Service
Contract with the JIEC to run the project.

(2) To form a quasi public corporation from amongst
agenciesof the Central Government, municipality,
IDB, Pension Fund and the private sector who may
have interests in the project directly or
indirectly.
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3.8.2 Institutional Support Required for the Project

3.217 The value of an industrial estate, in promoting the industrial
development, has been proved in many countries but it cannot be
considered as a panacea for all the national and regional economic
problems and cannot demonstrate its full effect without the concetted
efforts of the supporting institutions.

3.218 The following are institutipns whose support is very essential
for the success of the project.

(1) Pre-development stage:
1) TFeasibility study and engineering design super—
vision
{(foreign government assistance is required here};
2) TFEquity participation for the sponsoring body
(Central Govermment, municipalities, and other
ipcal financial institutions);
3} Deveiopment finance
(foreign and local financing institutions on the
basis of Central Government's guarantee),
(2) Construction stage:
1) Water supply .
(MA, MIT, MMRA, MH, JVA, WSC, Governorate,
Municipality);

2) Electricity
(MIT, JEA, IDECO);

3) Roads
(MPW, MMRA, Covernorate, Municipality);

4) Telephone, telex
(MC, MMRA, TCGC);

5) Sewage
(MMRA, Municipality).

(3) Project Promotion Stage:

1) Incentives to invite industr§
{MIT, MF, 1IDB);

2) License for the invited Industries
(MIT) ;

3) Industrial finance
(1IDB, and other local financial institutions);
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4) Manpower development
(ME, ML, YU, PTC, VIC);

5) Promotional work to invite foreign lnvestors
(MIT, MF, ACI, ICI, 1DB);

6) Industrial project promotion
(MIT, RSS, IDB, ACI);

7)Y License for buildiug construction .
(Municipality).

(4) Production stage:

1) Utility services . . .
(IDECO, TCC, Munilcipality);

2) Manpower suﬁply
(ME, ML,. YD, PTC, VIG);

3} Material Supply
(MIT, MS);

' 4) Export promotion
(MIT, ACC, ICI);

5) Standardization of industrial products
(MIT, RSS);

6) Testing of industrial materials and products
(MIT, RSS, YU, PTC).

3.219 As shown above, many government agencies and authorities are
involved in each stage of the development. Especially, the result of
the financial evaluation in the next Section indicates that, in the
project promotion stage, the establishment of tie~in loan with IDB or
other local finanecial institutions contributes greatly to enhancing
the financial feasibility of the Industrial Park.

3.220 It is recommended that a special task force team for the
project be established within the IURPG to maintain a strong and
efficient coordination among the authorities concerned until the
official sponsoring body is created.
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3,9 Financial and Economic Study

3.9.1 TFinancial Analysis

a.

Revenune Projection

1. Source of Revenue and Pricing Policy

3.221 In the previous section, a plan for the Industrial Park of
26.6 hectares was formulated. ~Its -development and building costs,
including land acquisition cost, were calculated at approximately JD
2.865 million at 1978 prices in terms of financial cost.

3.222 fn this section, at the outset, we intend to make a revenue

projection.

(1)

The major sources of revenue are as follows:

Installment sale of industrial lots:

Two cases are assumed in accordance with the selling
of industrial lots.

1)

Case 1: Market price approach

Selling price of industrial lots, JD 15.0/m?
calculated based on the market

price of land, adjacent to the

existing indusirial area.

 Period of Installment 20 years
Downn Payment 10 percent at
the time of
contract
Interest Rate : 6 percent per
annum

Necessary funds for this project have to be pro-
cured from the development and building costs of

the Industrial Park. 1In consideration of the '

9 to 10 percent interest rate of commercial bank
loans, the back spread between this interest rate
and the .6 percent rate of interest, which is assumed
to be collecked from prospective occupants, will
cause a financial burden. However, in order to

" entice prospective occupants to move into the

Industrial Park of the Municipality, and to achieve
full occupancy at an early date, this low interest
rate of & percent will be effective,
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2) Case 2: Cost basis épproach

Selling price of industrial lots, JD 13.8/m?
calculated by adding 9 percent of
profit margin to the unit construc—

tion cost.

Period of Installment 15 vears

Down Payment } 10 perxrcent
Interest Rate : _ | 6 percent per

annum

When the cost basis is adopted, the selling price

- is determined at a lower level than market price.
S0, we assumed that the period of installment is
reduced taking note of the solvency of the occupants.

(2) Rental fee of industrial lots:

Here also, two cases are assumed with reference to the
‘study of the pricing policy of the $Sahab Industrial
Estate,

1) Jp 0.6/m?/year, with price increase of 40 percent
every 5 years. .
{rental fee of industrial leots to be ‘adopted for
the Sahab Industrial Estate)

2) JD 1.2/m2/year, fixed rate.
{(calculated by adding 9 percent of profit margin
to the unit construction cost)

(3) Rental fee of standard shed:

1 JD 11.25/m2/year, fixed rate.
(this is a current rental fee of standard shed in
the existing industrial area of the Irbid
Municipality)

2) JD 10/m?/year, with price increase by 40 percent
every 5 years. : .
(rental fee to be adopted for the Sahab Industrial
Estate)

(4) Rental fee from land leased for commercial use:
This source of revenue will be derived from shops,
banks, restaurants, fuel stations, and warehouses

inside the proposed site. This rental fee is assumed
to be 1,2 times that of industrial lots,
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3.223 Besides this source of revenue, service charges such as

water supply charpes, waste water disposal charges and other maintenance
fees should be considered in principle. However, in this study, we
omitted them from the calculation because they are not so great as to
make any significant impact on the result of the IRR ealculation,

ii. Schematic Sales-and-Lease Schedule of Land

3.224 The land for sale is supposed to be sold during the four-year
period following the completion of comstruction. It is assumed that
the demand for this Municipality Industrial Park will be spurred by the
construction of the Ring Roads and other infrastructure. So, it is
estimated that 15.6 hectares of industrial lots will be sold or leased
to the extent of 20 percent in-1983, 30 percent in 1984, 40 percent In
1985, and 10 percent in.1986. -On the other hand, standard sheds are
supposed to be occupied fully within two years after the construction
with a 50 percent occupancy rate in each year in 1983 and 1984. Based
on these assumptions, land sale and lease schedule are pro;ected as
shown in Table 3.44.

Table 3.44 Land Sale and Lease Schedule

(Unit: donum of land)

Type of Contract 1983 1984 1985 1986 Total
Industrial lots 11,2 46.9 62.5 15.6 156.2
Standard sheds 18,1 18.1 - - 36.2
Commercial space - 2.0 - - 2.0
3.225 As aforementioned, in the case of term sales of land, the

period to collect installments extends over 15 or 20 years. Further-
more, as an alternative in pursuit of the more advantapeous financial
arrangement for both the project and prospective occupants, a tie-in
loan with IDB was assumed in order to reduce the financial burden,
especially on the side of the project, caused by the negative spread
of the interest rate and long~term collection of proceeds.

3.226 Concerning the rental fee of standard sheds and industrial
lots, two policies of (1) a fixed rvate and of (2) increasing rate by

40 percent at 5 years 1nterval are compared to find the optimal pricing
pelicy. :

3.227 The whole results of revenue projection are shown in the

Cash Flow Table in Appendix A, and each type of revenue until 1990 on
the basis 0f the above-mentioned pricing policies is projected iu Table
3.45.
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b. Operation and Maintenance Cost Estimate

3.228 An industrial estate has to be continuously managed by one
authority, and therefore, operation and maintenance costs will obviously
become their responsibility. For this purpose, 16 people should be
engaged for maintaining and administering the Industrial Park and the
same salary and wage has been assumed for each of them, accountlng for
30 to 40 percent of the total O/M cost. The administration cost, of
which the promotion cost is a slightly large element’ in the first part
of the project life, has been estimated at 80 percent of salary expenses
in principle. Repair and waintenance costs will naturally inerease in
proportion to the tangible assets inside the Industrial Park, and they
are estimated to be (in annual terms) 2 percent of initial cost of reoad
construction and 0,8 percent of the cumulative investment on facilities
other than road. Aggregating these items, we can get the stream.of 0/
cost as follows: :

(Unit: JD 1,000 at 1978 prices)
1983 1984 1985 1986 ~ 2007

0/M Cost 21 40 46 47

3.229 In an assessment of a project, one of the major factor which
influences the project feasibility is interest costs particularly om
the basis of business accounting, WNaturally, how the interest rate
will decide the accounting soundness of the project is ome of the major
concerns of decision makers. But, if we analyze the financial feasi-
bility of a project by using the internal rate of return (IRR), the
issues of interest payment will be internalized. Thus, in the calcula-
tion of TRR, all the interest payments can be excluded from the
financial cost. So, in our analysis all the interest are excluded

from the O/M cost.

¢. Financial Feasibility

i. Introduction

3.230 The feasibility of the Industrial Park project has to be
examined in the light of the financial profitability. In other words,
the project needs to be. self-sufficient, In this sense, the financial
rate of return of the project is a very iwmportant criterion for judge-
ment of project feasibility,

3,231 In this Section, so far, the detail of revenue and cost has
been projected for the project life. To add further, firstly, the .
basic matters concerned with operational policy of: the project have
to be given attention., They are summarized as follows: :

(1) Method of recovery of investment (sale and/or lease);

(2) Pricing (cost plus profit wmargin or market price); and

(3) Source of financing (goveinment contribution and/ox
domestic bank loan).
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ii. Cash Flow Analysis and Financial Rate of Return

3.232 In order to find o6ut how the project can be managed on a
sound financial basis, we made a discounted cash flow analyais.
According to the hypothesis stated earlier, we have tried to find the
alternative which provides maximum profitability. On this cash flow
stream, the short-term shortage of funds is regarded as a negllglble
.factor in the pre~feagibility qtudy.

3.233 Alternatives were geﬁerated based on the following considera-
tionsg: '

(1) Sales oxr leasing of‘land;

(2) Sources of fund fof'acquiring factories: to buy or
rent factory land; and

(3) Land pricing policies of either of 1) market price
base, 2) cost basis approach, or 3) prices used by
the Sahab Industrial Estate project.

Based on the above considerations, the following 7 alternatives were
developed for the purpose of financial analysis, using a 25-year
project life,

(1) Leasing system of industrial lots,
Alternative 1 to Alternative 3;

(2) Sales of sub-divided industrial lots,
Alternative 4 to Alternative 6; and

{3) Combination of sales of lots and a leasing system,
Alternative 7.

Here, all standard sheds will be leased.

3.234 Cash flows and calculated FRRs are listed in Appendix A,
The results of this financial analysis of these 7 alternatives are
shown in Table 3.46, The table indicates that Alternative No. 6 is
the best among them. :

3.235 Alternative 6 assumes arrangement of a tie-in loan with a
banking institution. In order to secure the high feasibility of the
project, aside from financial support, a tie-in loan from the Industrial
Development Bank should be negotiated with the objective of reducing
the financial burden of the project. In this case, the project
authority can get proceeds of sales during the first four years. At
the same time, the prospective occupants can utilize this loan without
much effort to procure the initial capital for land acquisition cost,
From this angle, this alternative must be judged to have the highest
priority and best profitability and could be self-sustaining unless
unfavorable conditions are incurred in the course of implementing the
project.
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3.236 Under the assumptions (1) that the project does net

benefit from the tie~in loan arrangement or any other finaﬂcial support
and (2) that sales policy cannot be adopted, the rental fee from
industrial lots has to be set at the level of JD 1.2/m%/year, (at a
fixed rate at 1978 prices), which is incidentally the same as the fee
caleculated by unit construction cost basis, in order to get a desirable
financial return, (assumed that 9 percent of FRR is a minimum critical
level for finmancial feasibility). However, 1f this rental fee is
adopted, there will be 1little chance of attracting prospective occupants,
when compared with the similar policy, i.e., rental fee of the Sahab
Tndustrial Estate which is lower tham JD 1.2/m?/year.

3.237 Viewed from the competitiveness which has to be enough to
attract prospective occupants, Alternative 1 is the best, although it
cannot become feasible on the basis of FRR, 1In order to make this
Alternative 1 feasible, capital subscription of JD 0.202 million by
the Government at 1978 prices should be provided.

3.238 If we take the policy of securing the maximum choices for

the preferences of entrepreneurs, i.e., candlidate occupants, it is
better to adopt the composite type of leasing and sales policies, which
is Alternative 7. However, Alternative 7 shows a 8,6 percent FRR,
which is not feasible, but is not much lower.than the level desired.

To make this feasible, capital subscription of JD 0.086 million at 1978
prices should be provided. In any of the above cases, a certain degree
of financial support such as capital subscription by public institutions
will be required. However, in each case, it is almost certain that the
amount of required financial support will be small, accounting for JD
202,000 in Alternative 1 and JD 86,000 in Alternative 7 respectively.

3.239 If the sales policy can be adopted for this project, the best
alternative 1s Alternative 4, which (1) leases the standard sheds at
the same rate as that of the existing industrial area in Irhid Munici-
pality, and (2) sells the industrial land, i.e., factory land, at the
rate about 8 percent lower than the current market price of land in the
existing industrial zone near the project site. This sales policy
seems to be very competitive in regard to the existing industrial area
and zone, and therefore the land can be sold on schedule. And,
Alternative 4 shows 2.4 percent FRR, which means it is feasible. Thus,
provided that this sales policy can be adopted, Alternative 4 is
recommended as a desirable pricing policy. This is the only one policy
which can make the project financially feasible without any support
from the Government.

iii. Sensitdvity Analysis

3.240 In the process of finding the best alternatives, some degree
of sensitivity analysis was made; for example, it was done by diversify-
ing the rental fee and selling price of industrial lots, although this
is not the usual way of performing sensitivity analysis. 1In this’
Section, thus, the following three cases were subjected to sensitivity
analysis, using Alternative 1.
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3.241

(1)

(2)

(3}

Higher Construction Cost;

~In considerétiop of’' the uncertainty of construction
cost, the internal rates of return have been calculated
onn the basis of 20 percent increase of construction
cost.,

Highér Land_Acquisition Cost:

According to information about land prices in the
periphery of the Irbid Municipality from the Land and
Survey Department, it ranges from JD 1,500/donum to
JD 11,000/donum. As we adopted JD 5,000/donum for
the unit ‘cost of the acquired land, it might happen
that land price exceeds the adopted price, due to
speculatian or other environmental change. So, 20
percent increase (JD 6,000/donum) of land price is
assumed to see the sensitivity.

lower Rental Fee:

-In this Study, it is supposed that the rental fees
are determined by 1) market price or 2) unit
construction cost based on interest payment and
land acquisition fee, However, it could happen
that the rental fee has to be reduced downward due
to slower progress in attaining full occupancy than
had been called for by the proposed time schedule.
So, we assumed 20 percent of decrease in each rental
fee for the sensitivity analysis,

As is evident from Table 3.47, the deterioration of the

rental fee is a major factor which has high propensity to change the
financial rate of return.

Table 3.47  Sensitivity Analysis of FRR for the

Proposed Industrial Park

Change in Condition FRR Change in FRR \ .

o 5 t t
Case (a) (%) (%) ) (%) ensitivity
(1) +20 Const. Cost 7.4 9.8 0.49
(2) +20 Land Cost 7.3 11.0 0.55
(3) -20 Rent 5.9 28.0 1.40
Source:; Study Team,
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iv. Conclusion

3.242 As a conclusion, without.any Governmental support, Alternative
4 is the best and it is feasible at 9.4 percent FRR. @ If the tie-in

loan can be arranged, the FRR can rise -to close to 1l.l percent, In

the case of no sales poliey, Alternative 1 is the best at 8.2 percent
FRR, which is little less than the satisfactory }evel. If the capital
subscription of JD 202,000 at 1978 prices is arranged Alternative 1

will become feasible.

3.243 In order to achieve high financial feasibility, as possibility,
it might be recomménded that the tie-in loan :from Industrial Development
Bank regarding the Municipality Industrial Park should be established
with the objectives of reducing the financial burden and providing the
occupants with easy procurement of funds for land purchase.

3.9.2 Tconomic Analysis

a. Introduction

3.244 Agide from the financial wviability, an industrial park plays
an important role in regional and national economy. Tn this context,
the economic benefits and costs to be derived not only from direct
effects but also inditrect effects of the Industrial .Park have to be
investigated in accordance with the "with and without" principle.

b. Methodclogy

3.245 The main objective of the economic analysis in this Study is
the appraisal of the economic feasibility of a project primarily om

the basis of a comparison between producis and services to be generated,
and the project cost in national-economic terms. In addition to the
computation of IRR, this Study also considers the effect. of the project
on foreipgn exchange savings or earnings. In these procedures, it is
intended te clarify the magnitude of economic impact of the project by
computing the economic rate of return {ERR), and also clarifying the
factors influential to the project by sensitivity analysis.

c. Type of Economic Benefits

i. General

3.246 The type of economic benefits of this project can be divided
into two concepts in the following way. '

computable type
~ uncomputable type

(1) Direct benefits

{

|

computable type

(2) Indirect benefits
: uncomputable type

i

Roughly speaking, the economic benefits of the project can be derived
from relocated industries and newly implanted factories.
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-1i. Direct Benefits

{a) " Incremental Products and Services -

3.247 Based on 'Tndustrial Survey, in Establishments Engaging 5
Persons or More" by the Department of Statistics, we estimated the
expected value-added to be derived from each factory as shown in Table
3.48. By the supposition fhat the additional number of new factories
are 32, occupying 156,250 m? of land, the incremental value~added per
annum could amount to JD 3.2 million per annum, if full occupancy of
the industrial lots is realized.

3.248 The incremental production, which is a major economic benefit
for this ‘project evaluation, can be conjectured based on the estimated
value—added. The result shows that total aggregate production to be
generated would amount to JD 13.7 million per annum at 1978 prices.
(The incremental production of the services sector, i.e., rented
commercial area in the Park, are excluded from the calculation, since
its size is negligible.)

(b) Foreign Exchange Earnings and Savings

3.249  As mentioned above, in developing and newly industrialized
economies, the ultimate impact of a project is not only rthe additiconal
availability of goods and services, but also the increase (or decrease)
in foreign exchange which is urgently needed in most developing
countries including Jordan. '

3.250 . . Taking account of this country's trade defiecits, to obtain
foreign currency or save foreign currency reserves through export
promotion or import substitution will be an economic henefit to Jordan.
However, as this benefit is considered to be a part of the incremental
production, this has to be excluded from the IRR calculation to avoid
double~counting.

(c) Other Direct Benefits

3.251 " The project can expect other direct benefits which are
difficult to estimate as follows:

(1) Agglomeration benefit of relocated industries:

Cost reduction of Lransportation and cost reduction
owing to cooperative purchasing of raw materials
and joint shipments;

(2) Accumulation benefit of managerial and technological
knowhow;

(3) Health and safety effect;

(4) An improvement in amenities; and

(5) The development and up-grading of worker skills.
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iii. Tuadirect Benefits

3.252 - The indirect economic benefits and social effects of the
Industrial Park project can be summarized as follows:

(1) Augmented business in other sectors such as agri-
culture, forestry, commerce, transportation and
construction (multiplier effect); and

(2) FEffects of regional development: Balanced urban
development and minimization of pollution,

In the IRR calculation, the benefit of relocated factories is not
considered. Reasons. are (1) that the amount of net benefit derived
Erom relocated factories is not so large within the total benefit of
this project, and (2) that the calculation of this type of benefit,
such as reduction of trapsportation cost, needs much time., So we did
not count this benefit, and regarded this benefit as an additional and
qualitative one to the calculated benefit.

d. Type of Economit¢ Costs

3.253 The following items will comprise the economic costs in
response to. the economic benefits,

(1) The land acquisition cost;

{2) The development and construction cost of the
' Industrial Park; o _

(3) The construction cost of factories, including
' standard sheds}

(4) TFixed capital investment in factories; and

(5) Production cost in each factory.

3.254 The construction cost of factories was not estimated yet.
Table 3.49 shows their. estimation in terms of financial cost. As
shown in the Table, the tetal construction cost of factories was
estimated to be JD 1.668 million at 1978 prices.

3.255 These costs are modified by deducting transfer items in the
country such as duties and excise taxes. DPower cost, originally,
should also be adjusted downwards since the power tariff is supposed
to be much higher than the economic cost of power generation in this
country. However, we did not adjust it, regarding it as a negligible
- factor in IRR calculation.
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Table 3.49 Factory Const

ruetion Cost

Total Covered

Number of E 1
Factory i P Area of Factory  Total Cost

Factories (mg) " (b 1,000)
Food Processing 6 8,450 278.9
Leather Work 2 1,600 52.8
Wood Work and Furniture 5 9,400 310.2
Rope Manufacture 2 3,000 7 99.0
Me talworking 6 9,500 313.6
Plastic Factory 3 2,400 79.2
Others 8 16,200 534.6
Total. 32 © 50,550 1,668.3

Note: 1/ Building is assumed to be of
panels, and its unit cost is
In addition to this, engineer
added.

3.256 With regard to the land cost, 1
of opportunity cost of land, i.e., (1) va
production for the land not urbanized and
urbanization. According to the projectio
was assumed as follows:

Urbanization Process 1983
1984
1985
1986
1987 1

Agricultural value-added per hectare is e
to Ministry of Agriculture and Appendix C

(Unit
Agricultural Value Added

Agricultural Value Added in the

Industrial Park Area

ITI-140

steel frame and of ashbestos
estimated to be JD 30/m®.
ing cost (10 percent) is

t was estimated on the basis
lue~added of agricultural

(2) rent of land after the
n in Chapter II, urbanization

20 percent of proposed site
40 percent "

60 percént
80 percent
00 percent

stimated as follows according

3

: JD at 1978 prices)
33.2/hectare

884.4/26.6 hectares



Urbanized land value was measured in terms of annual rent when it

is urbanized, The annual rent of urbanlzed land is calculated by the
following formula:

(1+r )n+l
‘T_ (140)0y

where, -a: rent of land;
r: interest rate (=9 percent):
n: peried (=50 years);
A: Land price at the edge of urbanized area
in 1978 at 1978 prices (=JD 8,000/donum).

By this method, we can get JD 670/donum for the annual rent of
urbanized land :

3.257 By dlscountlng both the annual vent and the annual agricul-
tural valde added to the 1978 present value, the economic land price
of the project area is estimated to be JD 5,450 per donum. This is

8 percent higher than the market price around the proposed site, which
was about JD 5,000 per donum in 1978

3.258 Since the financial cost was estimated based on this market
price of JD 5,000 per donum, the total economic land cost of the Park
is estimated to be JD 1.45 million at 1978 prices. Likewise, we made
some conversions in terms of wage, [ixed capital investment and
construction cost.

3.259 The application of a shadow wage rate has to be made care-
fully, taking into account the considerable labor shortage, especially
in the field of skilled labor. According to interviews with government
officials and the results of an agricultural income survey, conducted
in the Phase I Study, the wage for unskilled labor in factories is
around JD 3 to 5 per day which is almost equal to the marginal produc-
tion of farmers (conjectured from the above mentioned agricultural
survey). So we used the market wage rate as an opportunity cost of
unskilled labor, only by deducting 5 percent of income tax portion.

3.260 As to (1) development cost of the Park, being comprised of
1) -land improvement cost, 2) common facilities building cost, and 3)

a part of engineering cost of the financial costs, (2) building cost
of standard sheds which also includes the rest of the engineering cost
and (3) factories construction cost for newly located industries,
their economic costs are estimated by using following procedures:

(1) The wage of labor is adjusted by deducting the tax
portion (5 percent) from the financial cost;

(2) The forelgn portion of above (1} to (3) development
costs, is assumed to be 60 percent and customs tariff
is estimated to be 15 percent of CIF, and the portion
of customs duty is deducted from the financial cost;
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(3) The domestic péftioﬁ of the above costs is adjusted
also by deducting 5 percent tax portion from it.

3.261 The S$tudy Team made a factory survey, of which .a part is
listed from this survey. We obtained ‘the information in Appendix B
about the expense of fixed capital equipment and its service life,
The result showed that fixzed capital equipment per worker is supposed
to be approximately JD 2,000 at 1978 prices. This cost does not
include custom duties because of the application of the Encouragement
of Investment Law. Thus, this is the econowlc cost., Therefore,

JD 2.65 million of fixed capital equipment will be installed every 10
years in accordance with the increase in the occupancy rate.

3.262 As a result of the above adjustments, each cost is converted
into economic cost as follows:

(bnit: JD 1,000)

Fiﬁaﬁéial Economic
Cost Cost
(1) Development GCost of the Park . 840 _ 723
(including common facilities)
{2} Building Cost of S.S5. 420 . 396
(3) Construction Cost of New 1,668 1,460
Factories ]
{4) T¥ixed Capital Equipment 2,653
{5) Land Cost _ 1,330 '1,449
3.263 Next, as shown in Table 3.50, production cost in each factory

is the largest part among iha economic cost, accounting for JD 12.3
million per annum. This is calculated by deducting (1) operating
profit (2) custom duties and (3} depreciation from the total productlon
in each factory.

3.264 It should be noted here that, due to the lack of supporting
data, as a rule, rough estimates of cost in terms of shadow-price were
made, fundamentally using market prices after adjusting major ltems
such as duties -and taxes.

e. Economic Feasinility

3.265 As calculated on the basis of the economic costs and benefits
as shown in Table 3.51, economic rate of return was estimated at 18.5
percent, which is likely to be more than the opportunity cost of capital
when compared with the money market rate of 9 to 12 percent and gemeral
consensus on the opportunity cost of capital in developing countries

(8 to 15 percent).
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3.266 Turthermore, as stated earlier, it should be noted that

there are other benefits, difficult to he measured for the purpose of
ERR calculation.

f. Sensitdvity Analysis

3.267 Sehsitivity analysis_in_the'écondmic stﬁdy has been attempted
on supposition of the following three cases:

(1) Cdse A: 30 pércénﬁ lbﬁer prbductibn cbﬁcurféntly
with 30 percent down of production cost

(2) Case B: 30.percent higher construction cost
(including land cost)

{(3) Case C: 50 percent slowing down of attainment of
" full octupancy, i.e., from 4 years to 6
years for the new industrial lots and
from 2 years to 3 years for the standard shed,

As a consequence, factory land will be occupied as follows:

lst yr. 2nd yxr. 3xd yr. 4th yr. 5th yr. 6th yr.

Percent 10 15 20 30 15 10
And, standard shed will be occupied at 33.3 percent annually.

3.268 Results are shown in Table 3.52. It was shown that the
shift-down of the incremental production is a most influential factor
to ERR. Slowing down of occupancy has little effect on ERR. Moreover,
it can be noticed that, in every case, the project can be justified
economically.

Table 3.52 Sensitivity Analysis of ERR

Change in Condition ERR Change in ERR Sensitivity

Case @ &) - (@) %) (8) (B/4)
A ~-30 13.6 26;6 (.89
B +30 17.2 7.0 9.23
¢ -50 1?.8 3;7 0.07

Source: Study Team,
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g. Conelusion

3.269 Based on our economic analysis, this project is economically
feasible at 18.5 percent ERR, which is sufficiently high enough as
compared to the economic cost of capital. Also, sensitivity analysis
showed that, even at an unfavorable condition of the 30 percent reduc-
tion in production, this project is still viable.

3.270 This means that there are high possibilities to create the
estimated production and export promotion, based on an appropriate
management of the project and an appropriate and well-timed policy for
the Industrial Park development.

3.10 Additional Consideration

3.271 An intricate issue on . this Industrial Park project derives
from the organizational competence to manage and administer the project.
Under the terms of reference of the Phase 11 Study, IEI was proposed

to be located within the municipality boundary in consideration of the
overall development strategies of the Study Area discussed in the

Phase I Study and there was no premise on an executing body of the
project. However in the course of Study, it was announced that JIEC
would be formed, which brought up this issue of whether the Park should
be inside the municipality or outside it.

3.272 As our recommended site is within the Municipality as
indicated in Sections 3.5 and 3.6, the executing authority of the
project has to be the Municipality Office or our recommended organiza-
tions in accordance with a stipulation of the Jordaun Industrial Estate
Corporation Law. But, it is suggested by some Government officials’
that the Municipality might not be able to develop and to give
managerial services to the occupants as a going concern, In this case,
JIEC is the best authority to develop and manage this project. How-
ever, JIEC cannot touch a project inside the municipality, and
therefore it is better to move the project site outside the municipality
boundary for this purpose. Thus, in order to enable JIEC to undertake
this project, another site which Is just outside the Outer Ring Road
and is on the Connecting Road A is proposed here. This alternative
site for the Park is illustrated in Figure 3.25.

3.273 In this case, the physical planning of the Park will be

almost same as the first alternative due to the similar topography with
little gradient. Also, the internal development cost and land acquisi- '
tion cost will be unchanged according to the result of the land price
survey, In this second alternative, the major factor which has
influence on the financial and economic feasibility is off-site
infrastructure cost, that is te say, the cost for a connecting water
supply and power supply, ete.

3.274 In this context, the feasibility of this new alternative
will be the same in terms of financial analysis and will be a little
lower but still feasible in terms of economic analysis.

3.275 The choice between the two alternative sites should be made
by the Jordan Govermment before proceeding to the next step of this
project.
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Figure 3.25  Location of Second Alternative Site
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3.11 Concluéion and Investment Schedule

3.11.1 Conclusion

3.276 As already known, an industrial estate was conceived and has
been planned and implemented as an instrument to have multiple effects
on the industrial and regional development. In the so-called Hewly
Industrialized Countries (NICs) such as Brazil, Korea, Hongkong, Taiwan
and Singapore, etc. their successful experiences have proved the value
of the industrial estate in promoting their industrialization. However,
it cannot be considered as a panacea for all the community's economie
problems and cannot demonstrate its full effect without the concerted
efforts of the supporting institutions.
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3,277 As pointed out in this study, at present the relative share
of the mining and manufacturing sector of the Study. Area is congsidered
to be extremely low in terms of the value of production and further
attention must be paid to increase its share, at least to the level of
the national average. However the Study revealed that the Study Area
has enough potential for industrial development in terms of availa-
bility of natural resources, such as human, land, water and mineral
{limestone and clay) and man—made resources of the various infrastruc-
tures. The recent introduction of several new industries, such as
ballpoint pen, foundry, industrialized room component, dairy and
sanitary wares in Irbid indicates the beginning of a new era for the
Study Area.

3.278 Trbid is the second largest municipality in the country and
its réle in the Study Area is extremely important. The project under
this Study was selected in line with the long term development strategy
of the Study Area and is designed to generate the following direct

benefits.

(1) About 2,000 job opportunities;
(2} About Jb 13.7 million of yearly ocutput at 1978 prices;
(3) About JD 3.3 miilion in terms of wvalue-added.

3.279 Though the level of the Study is preliminary, the results of
the Study show that the project is technically feasible and will become
financially feasible under certain condition as discussed in the
previous section.

3.280 The success of the Irbid Municipality Industrial Park will
depend on the effectiveness of the organization and management of the
sponsoring body. 1In the early stage of industrial development, there

iz always the need for dinstitutional support from all the authorities
concerned regardless of the size of the project. Unified and continuous
management must be provided to promote the project. 1In order to
encourage and promote industrial investment, by those who are neither
familiar with industry nor with the region and the country, simplifica-
tion of the complex procedure is essential.

3.281 Due to the fact that JIEC activities are limited to the cut-
gide of the Municipality and that the financial and technical background
of the Irbid Municipality does not appear to be strong encugh to carry
out the project, it is difficult to identify any existing organization
as the most qualified sponsor of the project.

3.282 In this connection we would like to recommend the Jordan
Government to study and declde on the spousorship before proceeding to
the next phase. Our tentative thoughts are as follows in relation to
the conditions stated in the financial analysis.

(1) To form a joint corporation between the Central
Government and the Irbid Municipality, having
representatives from the authorities concerned on
its Board and to enter into a management Service
Countract with the JIEC.
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(2) To form a quasi public corporation from amongst
wember of the Central Government, municipality, IDB,
Pension Fund and the private sector who may have
interests in the project directly or indirectly.

3.283 There is another solution to settle the organlzational

bottleneck, i.e., to place the Industrial Park outside the Municipality.

Although the financial and economic feasibility will slightly deterio-
rate in this case, it is worthwhile to examine this alternative.

3.11.2 Investment Schedule

3.284 Before the start of construction, it requires preparatory
work such as review of the study particularly as to the candidate
industries (feasibility of some selected industries and sounding out
the interests of potential investors, ete.) and detailed design, land
acquisition and necessary financial arrangement.

3.285 The period required for such preparatory works is estimated to

be about 36 months. The feasibility study and subsequent engineering
work will take about 14 months.

3.286 During the period when land acquisition is to be completed,
the contract for construction can be approved and awarded. Mobiliza-
tion for construction can begin right after the contract is awarded.
The construction period is estimated to be twenty months (see Table
3.53).

Table 3.53 Investment Schedule for the Irbid Municipality
Industrial Park, 1980 to 1986

1980 1981 11982 11983 1984 1985

Feasibility Study
Engineering Design

|

Land Acquisition

Contractor's
Prequalification

Construction

e e e M =

Occupancy

-t e

el e e e e e e T T P

b e e

Source: Study Team,
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