PART 2: _INDUSTRIAL DEVELOPMENT MASTER PLAN
FOR THE SOUTHERN DiSTRICTS '-

VI. INDUSTRIAL DEVELOPMENT SCENARIO

6-1 Development Scenario for Jordan

© 6-1-1 Objectives of the Socio-Economic Development for Jordan :

" The objectives of the sccio-economic development for Jordan aré stipulated in the New

" Third Economic and Social Development Fiv‘c-Yea:' Plan (1993 - '1997) which has been
 formulated by the Government of Jordan in due consideration for the’ Medmm Term .,

Economic Program (1989 - 1993) and Medium-Terin Economic Structured Adjustment
Plan (1992 - 1998) prepared with International Monetary Fund (IMF) and International

. Bank for Reconstruction and Dcv:alopmenl {(IBRD) as follows.

- ' Economic liberalization, improved investment environment
o Dcv’elépnmnt of natural fcsdu'rCcs, particularly water and energy |
- .Develt.)pm‘ent of mew: export/sales routes, expansion of traditional markets,
*".development of ¢xport sectors ' |
- Balance between human résources and econamic reésources
- Expanded producuon sector employment '

In addmon it may be proposcd tliat the followmgs be included among the objectives.
- Enhancement of income Jevel and cradication/alleviation of poverty. :
- IN’U‘I’OWng the 'developmcm gap' amohg the régions, in particular between the
Noﬂhcm/Ccntral and the Soithern Districts _
. Ducrcasmg the lradc deﬁcu in pamcular in terms of manufactured goods

6-1-2 _Dc\'clopmeni Scenarios for Jordan

(D Kcy factors to bc considered

l*uture dcvelopmem scenario for J ordm is affcclcd by vanous faclors the followings

B bcmg the most srgmﬁcanl ones.

Dwelopment policy aItcm'mvcs for Jordan _
* Scenarios or possible oulcomcs of the peace process and "1C||\"ltl0n of the Middle
East reglon ‘ '

- Development scenario or future perspective of Jordan will be determined by the
interaction between the two. : '



{2) Development policy altematives for Jordan
D Anal}'sis of the present socio-cconomic conditions of Jordan

- The past and current Jordan's economy is charactenzed by ils dependence in
“various aspects both domestically and internationally as follows, though degree of the
* dependability fluctuales by time. “The numbers of percentage shown below are based
on the discussion in the Section 2-2-2,

Intemationat d depcndab;hl}

(a) Dependability on imported goods
In‘conscquence, huge amovint of trade deficit which was equivalent to about 50 to
60 % of GDP, whichi was mainly 'ulnbutable to the deficits resulting from the
lradc with Europe and USA ' '

+ (b} Dcpcnd*ibihly on the cammgs by Jordanrm migrant workers
T Big number of Jordanian migrant workers, usually medium- to-h:gh fevel labor,
~mainly to the Gulf countrics, in p:ullcular Saudi Anbm and Iraq. - The numbcr
of which is presumcd to range 250 thousand to 350 1housand earning blg forcign
s r\changc cqun alent to about 20 % to 30 % of GDP.

{c) Dependability on ODA from Guif countrics, USA .hp:m elc. 'unounl of whlch'

\\ascquwalcnlknboulmto30%0fGDP , T

(d) Dominance of the mincral ores in the cxpons :

(©) B:g number of foreign \\orl\cr:. in Jordan mamly cngagcd in '\gncullmc and

service sectors, mainly from Egypt and some from Sy ria and other counmes
which presumably amounts to '1bou! 200 lhousand to 250 thousand.

Domestic Dependability

{a) Regional concentration of populauon and cconomic '1Cll'~'ltl(‘-a '\ccounlmg for about

90 % of the total population in the Central and Nonhcm Districts; lhc hnd ‘of

which “mcount:. I or !css than han of lhc counlry

(b) DCpClldablhl) on thc Government sector which accounts for aboul 20 % of GDP,
40 ‘?_{:» of employments, only about 90 % of the Governnent expenditure being met
by the domeslic revenue including taxes, the balance being supplemented by ODA.



Owing to the peculiarities of the Jordan’s economy characterized by the above-
mentioned two kinds of the dependability, Jordan has been suffering chronic illness in its
economy including:

- Big trade deficit due largely to the import of manufactured goods,

- Vulnerability to the fluctuation of the economies of the forcign countrics where
- Jordanian migrant labors are working and to the change of polilical environment

- inthe Mlddle East, : w

< Low - labor productivity resulung in small domestic proc!ucts and weak
' compclmvencss on the world market, and- _
* Demerits of over-concentration of population and cconomy in the capmi tegion,
“in p'trucular the severe water shorage whlch is atready prevalent in the l‘t,gIOIl at
the prcsenl morment,

2) Poticy _a]lemalives

Two options can be conceived as polic‘y‘altemative:
- Dependent policy : :
- Self-reliant policy

(a) Dependent policy
The dependcm.polic_y is a continuation of the poiicy adopted in the past.

Externally, the policy counts -on foreign economics for the management -and
' growth of Jordan's economy. ' Namely, overseas remiltance from Jordan's
“migrant workers and ODA are counted on.

Déniesticé]ly,' the Cenlral and Northern bistriéts piay {he,doininzm't role in the
-~ development of the national ex:cmomyf The principal development objective of the
Southern Districts, in this case, should be to contribute as much as possible to the
'ecorlonﬁc'developmcnt of these regions either by functioning as gateway and
 physical dlslrlbuuon center as  well  as supplying walter  resources.
5‘ Pubhc!Govemment sector conunuc to play the leadmg role both in terms of the
value-added and gross output va]ue and emp!oymenl wnh lhe pnvalc séctor as sub-

" component of the ecofomy. '

- Merits of this altem‘ativc are;

- Eeonomic management of the economy is an extension of that in the pést and no
sizeable change is expected.  Smooth and efficicnt handling of the economy can
be expected.



- Under ideal situation, regional cooperation in the international perspective
including the establishment of free trade and investmient areas in the Middle East
region with the similar agreement with EU and others can be expecled, ~ Jordan
can develop the cconomy fully utilizing its comparative advantages including its
strategic tocation with expanded market for its products.

‘Weak point of this poilcy is the inability of curing the chronic economic lllncss
" namely:

- Jordan's economy continues lo be vulnerable to the fluctuation of business
- conditions of external economics, either prosperity or recession as well as
political and economic ties with othet countties.

- 'Being dependent on the public sector economy with lower labor productivity,
‘GDP growth rate ought to remain at low level and competitiveness of Jordanian
products on the world market remain weak, |

- By, conting ing fo be dependent on the econo'my of the cagpital region, the regional
' . economic gap between the capital region and the others is likely to be funhcr
w1dened Wthh is ag‘unsl the basic governmcm pohcy o

(b) Self~relia’nl 'policy

- In order to n:inl'orce the constitution of the ddmCslic céonomj of the country, -
various pol;cy measures should ‘be taken. " From the wcwpomt of forugn
cconomic retations, the following pollcy measures should be adopted

- The J_ordanian working populalion wil_h relatively high edut:alional background
should be attracted to move back from foreign countries and setlle in the
Jordan's economy and the domestic tabor force should be reinforced both in
terms for quality and quantily. ' |

- The sharc of workcrs rumuance from; abroad md ODA in me total foreign
_ cxchange cammgs should sharply be reduced ' )

- Considcring thc;Iow domesiic savings which ha\}"c'bcén in red figures these -
years as well as expected reduction of workers' remittance, foreign direct
investment into Jordan should vigorously be promoted.

mgh



Export of manufactured goods as well as import substittion depending on the
categorics of products considering the coniparative advanlages / disadvantages
of Jordan should be expanded in order to reduce the deficit in intcmational trade.

Industrial cooperation with neighboring countries, in particular Saudi Arabia,
Egypt, Iraq and Israel, should be reinforced, introducing and utilizing its high-
level technology, financial capacity and marketing channels.

Domeslically, the following policy measures shouId be adoptcd.

Basic industrial infrastructures for improving tcchnology md trammg m’mpm\ er

for manufactunng industrics should substantially be strengthened.

Private enterprises which should assume the leading rolc in the development of
the manufacturmg sector of the country should be fostered with higher
productivity. anahzalmn of the public cntcrpnscs should be accelerated.

lnvcstment “environment for forugn direct investment should funher be
cnhancecl in order to compete with other coun{nes in Asia and Middle East.

‘Prefercn'lial trealment in‘favour 'of the' rcgions other than lhc Central and

Northern including the Southern Districts should be strengthened specially in

-terms of the investment incentives; aiming at avoiding the ovcr-conccnmtlon of
- industries- in the capital region. -Similarly, priority  for the “infrastructure
~ development shbu!d also be placed on these regions.

: 'nghur vaIue-addcd should be soughl In the mlmng sector, mineral production
- should be diversified and mincral ores should be processcd further to produce
- high value-added derivatives.

Non-durable goods which are currently imported should partly be substituted by
domestic products, spccmlly these fallen undcr the followmg calegoncs

- Medium- tech type

Asscmblmg and simple processing lyp» A :

‘ These for whlch certam lcvel of tcchnology has alraady been devdopcd

" Merits of this policy altemative are:

Stable economic management can be e’xpcc(cd with the domestic economy less '
vulaerable to the prosperity and recession of the external economies and external
political environment.



- In the long-ter perspective, high economic growth can be achieved.
Weak points are:

- Before attaining scif-reliance, approach tun or preparation and transition period
will be needed. The growth rate in the short-run, therefore, might be lower
than that under dependent policy.

= Inorder to change the system, high adaptability and vigorous efforts would be

" required for the public and private sector entities.

| (c) Adopted policy

Though quantilative comparison between the two alternatives with regard to the

effects on the enhancement of the socio-cconomy of Jordan in the future is not
- possible, it is recommended that self-reliant policy be adopted because:

- Long-time economic iliness of Jordan could be cured by matenahzmg this '.

policy.

- Being endowed wuh ablc manpower and rclal:vely well-established

“educational system as well as located at the straleg;c location in the Middle

East region, Jordan has adequate potential to reinforce its manufacturing
and export scctors which are slrong cnough to support the sclf reliant

: cconomy of Jordan. :
. Though it would lakc time to realize self- relrmt economy and would

requnre continued vigorous efl‘ortf. of all the entities and people in Iordan
" sound and stable cconomy can be ﬁna]ly realized through the adopuon of
- this policy and accomphshmg the targets of the policy. |

Since it takes time to materiatize the 'recomm'eud'llions of the sclf-refiant policy
into the reality, it is reconunendcd that this policy be adoplcd by the Jordanian
Government at the eartiest opporlumly

Convcrlmg the currmt dependem economy into the se!f n,ltant one, should be
progrcssed in stages as follows: '

Time franio - Progress
- Short-term - . Preparation slage
Middle-term - Transition stage
Long-term Realization of the self-reliant
€conoimy




(3) Possiblc scenarios for the Middle East peace process and activation of the Mnddlc East

region

1) Components of the Middle Easl peace process and activation of the Middle East
region

Due mainly 1o its strategic location in the midst of the Arab countrics, neighboring -

_ ‘lsmel being the cross point between the w eslcrn and castern civilization and '
~ cconomies, Jordan has been affected either pmm\ cly or ad\crscly by the c\tcrna}-
‘ -’cconomtcs in p’nllcular Middle East cconomies.

In recent years, various incidents happencd, devclopmem or aftermath/sctilement of
which would nffoc_l_.lhe Jordan's cconomy substantially. - First is the incidents
happened as a result of the Gulf War, namely UN sanction imposed on lraq and
deterioration of economic relationship between Jordan and Gulf cotintrics. © Second is
the Middle East peace process among the Arab countries including Jordan, . Palestinian

~ National Authority (PNA) and Isracl. - Third is the possibility of accelerated régional
_:dc\ elopment in’ the Middle East and Mediterrancan countries including setting- up of a

regional dev c!opmcm bank and free tmdc and 1 investment arcafagrccmcnt

_ Thc dclcribratcd rclaiionship between Jordan and lhc Gulf countries recently is

- gelting improved but full recovery is yet to be attained.

Tthiddlé East peace process has three componcnts or aspects:
- Giving autonomy to PNA o’r'crc-alion of the Pa]cslini'a.n independent nation
- Restoration of the Golan nghts o S)na and conclus:on of peace agreement
belween Syt ria and [sracl . ' :
- Achieving comprehensive peace between the Arab countries and Isracl

© 2) Expected impacts on Jordan's economy

Restoration of economic lics with lhc Gulf countries w ould mean the resumption of

_thc reccptlon of Jordan's w orkcrs by the countrics.: Thmr direct investment into
o Jordan particularly the ncnghbonng Saudi Ambm mlght bc c\pcclcd

Iraq has been a big trading parlncr of Jordan bolh in termis of e\ports and imports.

'Hfumg only aport in the Gulf, the Aqaba Port is slmtcgmily nnport for international
©trading for Iraq. Consequently, re-exports [rom Jordan to lraq '1ccoumcd for about

20% of the total exports from Jordan to Iraq.



The lift of UN sanction against Iraq and resulting recovery of Iraq economy with
oil export as driving force would, therefore, give significant positive impact on
“Jordan's economy both in terms of export from Jordan and revived physical
distribution to Irag through the Aqaba port.

Establishment of autonemous Palestine or independent nation means another .

trading partner for Jordan. Industrial and physical distribution linkage between the
two can also be expected. ' '

' ‘Though peace agreement between Syria and Isracl would not affect Jordan's
economy directly : by noticeable degree, it is an essential condition for the
comprehensive peace ageeement in the Middle East region. '

Achievement of the comprehensive peace in the Middle East region would upgrade
the locational cohdilions of the country as: wéll as enlarge shaiply the business
~ opportunities of Jordan which would include:

-~ Jordan could afford direct access to the Mediterrancan countries including

"I‘urkey, Fastern Europe and Weslem Luropc Wthh could be markets for

' Jordan's producls
- - Large-scale mfraslruclures conncctmg Jordan and nelghbonng countries
would be realized by bi or multi-lateral inv cstment and efforts.
- Augmented and new foreign investmient into Jordan can be expecled
- ‘Jordan’s role in physmal dlsmbutmn in Mcdllerranean and Middle East nglon
can be e\pectcd ‘

- Bi or multi-latéral industrial COOperation with Jord:m can be cxpccted in the

forms of division-of-work, subletting, production at consngnmen_l, ele.

If the regional free trade and investment arcafagréémenf i5 concluded together with
the establishment of regional development bank, impacts would further be

strengthened beyond the achievements of the comprehensive peace agreement.  In

addition to the elimination of polilical, obslacle, barsiers of customs and investment
restriction would subslanmlly be towered.  Benefits Jordan could gain would be:
- < Bigger opporlumly for expoits - -
- Bigger role in international physnc*ﬂ distribution
- Bigger inflow of forclgn dlrcct invesiment
i Bigger fund availed for the de\clopmenl of infrastructures, cle.



3) Possible scenarios for Middle East region

(a) Possible outcomes

a) Economic relations between Jordan and Guif countries

Diplomatic as well as economic relations between Jordan and the Gulf
countries are recently getting improved quickly. = A Jlikely scenario would be the -
relations will be fully rcé:ovcrcd'to lhe level before the Gulf War,

~ b) Lift of UN sanctions agamst Iraq

In 1996, UN sanction agamst Irag has pama]ly tifted q]lowmg lraq to expost |
limited amount of oil to purchase basic necessities including food and medicincs.
Possible scenario would be complete lift of the sanctions resulting in the

' récov'ely of Iragi economy and full resumption of trading with foreign countries
including Jordan, ‘There exists a condition, however, l_hai 30% of oil expont

earnings should be given:to the Re'parat'ion Fund for the Gulf War.  If this
condition should slrlctly be observed the recovery of Iraql economy mlght be
rather slow.

. ¢) Establishment of autorlomy and indepéndént éounlry for the Palestine.

" Two scenarios coqu be conccn ed for the status of lhc P'{Iestmc after ceasing
of occupauon :
- Full autonomy in gwcn to the Palcsnne namely the West Bank of
Jordan River and Gaza.
.- Indcpendcnl country ‘will be cruatcd in lhc Palcstine.

It secins likely lhal the full independence will be achieved after going through
the stage of the full autonomy.

“d) Coriclusion of peace treaty between Syria and Isracl

B " Possible outcome would be the - agreement of Securilyl measures - and
subsequent return of the occupied 1he Golan HCIghlS to Syna followcd hy lhe

conclusion of the peace agreement between the two counlncs
¢) Comprehensive peace agreement {or the Middle East region

If the issues of the Palestine and the Golan Heights are settled and necessary.
actions are taken, the conditions for the comprehensive peace agreement for the
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Middle  East region seem to be met. It will not be long before the
comprehensive peace agreement is reached, once the issues are solved.

f) Regional trade and investment agreement

Once the comprehensive peace agreement is reached, Mediterranean countries
will be within easy access of Jordan besides the neighbouting Arab counlries.
~ Several outcomes could be conceived for the progress of the regional econemic
cooperation as given hereunder.
- Jordan will be admitted to EU as associate member.
" = Regional development bank for the Middle East will bé established wuh
- the headquarters at Cairo, Egypt.

- Middle East Free Trade Agreement/Area (MEFTA) will be established

with Jordan as full member.

- B_elweén'EU and MEFTA, agreement for free trade and investment

: amtmg the member countries.

' (b) Possnble scenarios -

Although the outcomes of the peace pr0cess and activation of the Middle Easl' :

reglon would subslanlnaliy affect the econorny of Jordan, it would be a difficult task

to make projection. ' Several cases or allernative scenarios can, however, be

conceived based on the time range when the outcomes are realized as follows:

a) ldeaf Case (SCeuario)

Problems are solved and agreemf-nt are concluded wnhm the shortest time

span as can be expected. .

b) Optimistic Case (Scénario)

Negotiations and talks will be progress quue smooth!y and outcomes can be’

“expected in no distant fulure
c) Conservmivé Case (Scenarin).
Progress will be gtadl}al.

Under Ideal Case, most of the outcomes are expected to be sealized within
“short-term, i.e., by and in the year 2000 as shown in Table 6-1-1.  Optimistic case

“assumes that most of the outcomes are realized in middle-team, i.e., by and in the

C



year 2005 as shown in Table 6-1-2. In the Conservative Case, outcomes are
assumed to be materialized only after the year 2010, the target year for the Study as,
shown in Table 6-1-3. | |

{4 Alternative development scenarios

When a country take off bound for an industrial country, -it usually goes lhrough the

- following stages.

1 Exporl of primary commodﬁnes including agnculmral and mirieral rcsources
' Stagel : ' _ :
2) Import substitution of llghl mduslnal goods Stage 2.
3) Export of light industrial goods: $tage3 ' .
4) Import substitution of heavy/chemical industrial goods: - Stage 4
. $) Export of heavy/chemical industrial goods: ~ Stage 5

Up to date, Jordan's economy has been characterized heavy dependence on imporls
and trade deficit. As shown in Table 6-1-4, Jordan's dependence on imports is

significantly h:gh ‘compared with other countries with per capita GNP ranging from -
'below US$ 500 up ‘to more than US$ 20,000 whlch include dcvelopmg countries, Arab

and Middle East cou.ntnes, ASEAN,_ NIES and advanced countries,

~ Structure of domestic exports and imports of Jordan in shown in Table 6-1-5. As
seen in the table, current (non- durable) consumer goods and crude material have big
shares in total exports while the shares of capital goods and parts and accessaries are quite

‘small. Compared ‘with imports,’ lmport figure is bigger than exporl fi igure for even
‘current’ consnmer goods and the same goes with durable consumcr goods.  Import

figures are much bigger: than the exporl for other mtermed:ato goods and parts and
accessaries which clearly indicates - that the currént nmnufacturmg sector in Jordan
comprises mainly processing and assembly industries utilizing the imported intermediate
goods and parts and accessaries. Manufacturing of parts and material in Jordan seems
negligible The total imports of the capital goods were much smaller than these for
consumer goods or about 60 %, with the value of about JD334 mlll:on which may not be
adequate for the acceleraled mduslnal development of lhe country

- Accordmg to the: above-lnenlloned figures of exporls and: nnports it seems that
Jordan's economy is in the initial phases of Stage 2 and Stage 3. If the advantages of
strategic location and endowment of certain kinds of mineral resource of Jordan are fully
exploited together with adequate investment in the manufacturing sector, Jordan might be '
able to complete Stage 2 and 3 while strengthening the export of chemical products.

6-11



~ Thepace of the industrialization will depends on the developmient policy of the country
“and international environment surrounding the country including the direction and

progress of the Middle East peace process.  If the self-reliant policy should be effected

fully and the Optimistic Scenario for Peace Movenient and Stabilization of the Middie East

Region is realized, the industrialization would be implemented quickly within the time
“range up to 2010. - If the scenario should tura out to be the Ideal Scenario, the pace
“would be even faster.

(5) Macro-¢conomic targets for Jordan

" In response to the above-mentioned scenarios (the Ideal Scenario and the Optimistic
Scenario) while assuming that self-reliant policy be adopted, two macro econontic targeis
for Jordan are prepared although they are only a plausible guide to lhc consequence of the
- “future and not a exact forecast.

' Targets are prcécn!ed in "value added of the manufacturing sector, number -of

- employccs and industrial land area ' Value added comes from the projected growth rates

in 1994-2010 by the Scenario. -From the nahonal large(s regional largets for the

Southesn Districts are deriv_ed; " The base year is set in 1994 because of data availability.
© All prices- are shown in 1991 constant terms.  Flow of the projections and major results
* are shown in Flgurc6 1-1 and Figurc 6-1-2. | - -

l) Scltmg of the growlh rales by the Scenano

The ﬁrst t'trgct is comspondcnl to the Oplmnsuc Scenano which is a combmallon

of lhe case of smooth progeess in- the peace process and sell-reliant policy.. It

assumes that the cox_mtry may altam:a certain level of self- sufﬁc;ency and self-reliance

through expanding employmcnt-gcﬁcraling production base, ‘de\'elopi'ng a competitive

exporl sector and intraducing foreign direct investinent, which were adopted in Asian
_ emcrging cconomies. | | |

For this l'lrget thc a\'eragc annml growth rate of nnnufaclurmg sector in 1994-

2000 i |s set up at ’I 8% This is derived from the average growth rate of the tolal
producuvc sectors in the currenl five year plan (1993-1997) as shown below
-GDhPat producer’s prices: 1 6.0% 1 ‘
- Total productive sectors:7.8% '
- Manufacturing sector. 8.9%

! World Bank estimated annual growth rate of GDP at 7% in 19932003 in “Peace and the Jordanian
Lconomy” in 1994,
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The sccond target is consistent with the Ideal Scenario. This ‘scenario s a
combination of the case of progress of the peace process within the shortest time span
and achievement of self-reliance of the economy.

The average annual growth rate in 1994-2000 is set at 11. 4% for this scenario.
This ratio is derived from the  following assumpnons
**» 1o reach the level of Thai's per capita GDP of 1994 in 2010 (Scc Table 6-1 6)
* 1o increase the share of manufacturing sector in GDP by 2.07 times comparcd
1o the current level of Jordan to reach the level of Tha:land (Sce Table 6 l 6)
* (o assume 3 1% mnmal populatlon gtowth in 1994- 201(}

" Thailand is one of emerging powers in the Easl Asian Miracle countries. It hzgs a -

' remarkable record of high and sustained economic growth with NIES and other

ASEAN countries, - ‘Although Thailand's basic resources such as large popuialio'n
and lradluonal strong agncultural sector are difl"en,nl from Jordan, it is selected as a
target because its export-led pD]tClcS with introduction of forugu investment will

- become a good model in Jordan and its level of per capita GDP is fully within reach.

Table 6-1-6 shows the 'comparison between annual growth rate of GDP, ammual

“growth rate of value added in manufacturing sector and the share of value added of -

manuﬁclurmg scclor in GDP m selective countries. In 1980-93, Thailand has becn
one of the top group members.  Figure 6-1-3 also show the relation between annual

~ ‘growth rates of GDP and value added of manufacturing sector in selective countries.

Since it lliay"takc time to change the policy and to make positive impacls on
Jordan's economy through progress of the peace process and the stability of the
Middle East region, the average growth rates for both targets in the second half in

11994-2010 seems to be high compared to that of the first half.

2} Targets in manufacturing sector in 2010

Targets for Jordan in 2010 are shown below. - Details are also shown in Table 6-

© 1-7 and Table 6-1-8.

(@) Optimislic 'Sc:eﬁa_rio .

_ | ‘Value added of manufaclunng sector in 20!0 : DI 482 million
Number of employees ~ 1 226,861 persons
Estimated industrial area _ ‘ : 2714 ha '



(b) Ideal Scenario

. Value added of manufacturing sector in 2010 : }D 2,506 million
Number of employees 1 383,727 persons
Estimated industrial arca : 4,590 ha



6-2 Development Scenario for the Southem Districls

6-2-1 Comparative Advantages / Disadvantages and Expected Role of the Southcm
Districts

The Southern Districts are composed of the four governorates, Ka!_al-f, Tafila, Ma'an
and Aqaba in the southem part of the Kingdom and shares borders with Saudi Arabia and
Isracl. The latest available regional data list the population of the Southem Districts as

‘accounting for 9.5% of the total of Jordan, while the Central Districts accounts for 38.1%,
‘the Northern Districts 23;4%, the Eastern Districts 19.8%, and the Western Districts

9.3%. The population share of the Southern ‘Districts, which occupy nearly half of

~ Jordan's land, is thus quite small. The urban ‘populalioh in the Southern Districts is also

{ow in comparison to the national average. Specifically, the: sh::urc of the agncullural‘
population is high, with urbanization lagging behind.

The districts are connected to lhe capltal cuy of- Amman b} lhc Desert Highw ay ang

 Wadi Araba Highway, two tunk roads w hich link the oounlr) from north io south. The °
_ dlstancc between Aqaba and the capital is about. 360 km that can be reachcd w ilhln about
4.5 hours through these roads. Cities of Aqab'l and Ma'an are located along these
. hlghwa)s Most of the eastern ‘part of the Soulhcm Districts is desert (B'adla) Ma'an

_ “Gov ‘ernorate contains Petra and Wadi Araba the key focus spols of tourism m Jordan, |
“while Aqaba Goveiorate al the southern tip is highlighted by the Port of Aq‘ib’l }ordm s
--only m!em'monal lradmg port, opcn tothe Rcd Sea.

The Port of Aq'lba opcnmg out into lhc Gulf of Aqua is Jord;m s.only and the Middle

“East rcgion s lcadmg harbor for international trade, and it has played a vital role on the

distribution front over, the )cars © daie. Itis also a gateway to the rapidly growmg Asia

~ region and the Mediterranean ccunlncs via Sucz Canal. The Port of Aqaba troffics not
' only passengers but a]so Cargos, and its annual cargo capacity is 30 million tons, but the

present cargo traffic i xs “about the half of the cap"u:ll), mainly due to the embargo on Iraq

- after the Gulf War w hich uses the Port of Aqaba as the main port for its impoit and export

There is a plan to c\pand the port's capacnly, which if achieved would boosl its
distribution capacity 1o greater heights.” As such it is: pmjeclcd that this port will be
utilized 1o expand lhe sphere of mdusuy and industrial function in Jordan. stcuss:on is
under way al present, for example, on unlmdmg L.NG from Qatar ata terminal in the Port
of Aqgaba, followed by shipment to Isracl and destinations in the further west. In the
future, if realized, it is anticipated that LNG might also be able to be used 1o promote



business enterprises in the freczing, refrigeration, foed processing and other related
-industries. '

Aqab'a also has Agaba International Airport (ATA), which is located 9 km north of
Aqaba City near Isracli border. AlA has a runway with 3,000 m long and 45 m wide wilh
asphalt concrete, a taxi way with 3,000 m long and 23 m wide and a passenger tcrminal
building with three passenger aprons, which can accommodate Airbus-class airplancé. Its
~‘current capacily is 150,000 passchgcrs per year.

_ In terms of electricity, Aqaba Governorale has the highest capacity to supply electricity
- in Jordan, because it has Aqaba Thermal Power Station (ATPS) with a cuirent installed

capacily of 263 MW, which will be expanded to 650 MW under the ATPS Expansnon‘ |

Project financed by OECF loan.

- Aqgaba, Ma'an and Tafila are endowed _wi.ih the relatively abundant ground water
Iesources in Jordan. Agaba Governorate has Disi Sandstone Aquifer, lhe_ largest and the

Jeast developed ground water source in Jordan, which is cslimdtcd to Jast about 50 ycais "

with an annual consumpnon of 125 million n® of waler (the current consumpuon is 75

million m?). Tafila Gmemoratc has relatively hrgc ground water sources anng the Desert _
nghway, for examp]e in the area of Al Hasa phosphate mines and the neighbormg area
Jinthe south of- it. Maan Govetnorale is also comparalwc]y rich in ground water -

msouucs, havmg Lwo aquers in Jafer Basm

The Southern Districts are rich in underground resources and the Dead Sea mineral
resources. Spcciﬁcaily, limestone, potash phos'ph'ues oil shale and other ﬁnderg'rouﬁd
sources, besides the Dead Sea mineral resources m Karak Govemoralc are found in
~ abundance in three govcmomtcs of Karak, Tafila and Ma'an, whlle Aqaba is noted for its
silica sand. These minefal resources are currcnlly utilized in the operation of industrial
- plants in the cement, fertilizer and other fields, while there is also the possibility that the
related business entcrpnscs might emerge in the futum dcpcndmg on the upcomlng
changcs in the local busmess cnv:ronmcnl

In terms of mduslm] slructure, (‘mcmoratcs of Karak and I‘aﬁla possess la:gc, .

enlerpnscs in the phosphomus ore and cement busmess while Agaba has major ficns in
- the pctassmm chloride - (ferul:zcr) field. Bc:;ldes ‘Karak Governorale has  industrial
enterprises / worhshops in' non-metal ‘mineral products, metal processing, food
pr0cessiilg and other areas, while Tafila Governorate has industrial enterprises in food
prbécésih'g; and Ma'an Govémorate in non-metal mineral products, food processing and
industrial services, although these are all small-to-subsistence level enterprises and



workshops. As indicated above, mining and manufaciuring in the Southern Districts of
Jordan ar¢ characterized by the bipolar structure of {a) a small number of 'largc-sim
enteiprises and (b) a large number of small-to-subsistence manufacturing firms and

workshops.

Tourism is one of the industries in which Yordan holds particularly high hopes over the

- years to come. The Southern Districts possess valuable tourist resotirces such as Petra,
‘Wadi Araba and the Gulf of Aqaba. Tourism would not only. serve to induce dircctly -
"rclz_ttéd consum_pn’on in hotels; dining facilitics, @mjlsporhﬂiion:ahd other arcas, afso it

would lead to the promiotion of tourisl facititics and equipment, Souvenirs, tourisi-related
farming and fishing, telecommunications ‘and other induskries linked to the tourism

-industry.

- Itis no doubt that the urban agglomeration in the Central ém_d the Northern Districts

will continue to attract investment there. A market of 2.5 million people is available right

al its fool steps. Necessary services are available to facilitate industrial activities. Living

~ . ameénities for inv cslors to setile there are well equipped in lhcsc dislncls Also it would’

have casy access 10 the major. Mediterranean ports of H'nfa and Ashdod in Isracl for
e\port o 'md import - from Europe and USA, if cmpcmhon with Isracl should be
successful. - However, it ‘has constraints such as’ water shortage, increasing traffic-

. congdstion, pollution, higher price of kind and higher Iabor costs elative to other districts.

L Tak_iné this into acc:ounté in the long-run, the Southern Districts might be able to

reduce the gap with the Central and the Notthem Dislricl.'_s.

- 6-2-2 Basic Ditection of the Dévelopmeni of the Southern Districts

From the viewpoint of the comprehensive or overall development of the ‘Southern
Districts including industry, trade, agricullure, services and other sectors, two can be

conceivable.
+ Strengthening of cooperation with the Centrat and Northern Districts which have

been already well developed with bigger concentration of ‘population and
economic aclivities as well as urban infrastrectures and facilities, should be

- sought from the initial stage: :
* Potential of cach Governorale should be rcml'orced Linkage and cooperation

among the Districts should “be’ reinforced subscqucnﬂ) - In the long- run"
remforccmcm of the econ()mlc lles with lhc Ccnlral and Northem Districts should
be sough.

Of the two, the latier oplion is recommendable because of the [ollowing reascns.
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* The Southern Districts have their own potentiality of development including the
- resources ' endowment, strategic location and well developed transport

infrastructures.
- Strengthening the linkage belween the Central / Northern: Districts and the

Southern would aggravate the over-conceatration in the capital region which goes
against the Government policy.

The objectives of the regional development of the Southern Districts should be -as
follows.

In the National Petspeclive

» To cstablish a new growlh pole of the country bes:des the Central / Northem :

Districts,
* To strengthen the gateway function of the Southern Districts for the country, and
* To form an important core region for the international economic / industrial
- .cooperation, in particular with respect to Saudi Arabia, Egypt and Israel.

In the Beglonal Perspgcnvc
" To increase the G RP (gross regtonal product) of the Southern Dnslucls

* To alleviate poverty, both in terms of abject and absolute poverty,
* To narrow the socio-econoinic dcvclopmcnt gap with-lhe Central / Northem

Districts in terms of the levels of income, cducauon health care, etc., and
To kcep the development gap among the four Govemoratcs within penmssnblc

" ran ge

The rdattonslnp between the Governmcnt policy and the basic dlrecuon zmd objecuves _

of the regional development of the Souithern Dlstncls is cxpfcsscd bclow
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Basic Govemment Policies for Comparative Advantiges / Disadvantages
National Development of the Southern Districts

+ Avoidance of over-concentration
in the Central / Notthern Districts

+ Promotion industrialization

'Regidnai Development Direction

« Basic direction for the comprehens:ve
" regional development

. ()bjeclwes

N .
' Industrial Development Scenario
- for the Southern Districts

6-2-3 Industrial Devel'ofiment Scenario for the Southern Districts

. Coﬁsidering the above;n_lenlioned basic direction of the_regional de\}elopment__ of the

- Southern- Districts and their "comparativ advamagesldisadvamagcs the following
“scenario is pmposed for the industrial development in the Sou!hcrn Districts toward the

year 20 10,

) Ovcrall scemno for lhc Southcm D:stncts

The rcsources endowcd in !he Southern Districts should fully be utilized. Mincral
resources such as phosphate mining at Eshuhya and other mines, limestone quartz should
continue to be expioncd Transformation of these minerals into higher value products

~ such as glass and fetilizers should be soughl These mmcral rcsoun,c—based production

should enher be located in the vu:uuly of the mirncs or acar the international lndmg port

for the couvemcncc_ of importing medium products for the production and exporting the
final products. S L '

Though the amount is Timited, the agricultural brodu'ceé‘produ{:cd'in the Southern

"Ghor area and in the high lands along the King's Highway including S‘Vegclablc.s,
fruitsfolives should be processed to make juice, ketchup, wooden furniture and others.

Livestock-based-industries should also be developed including leather industry.



Fully utilizing the Agaba international trading port which has various ocean routes,
metal assembly and machinery industries should be developed, importing the
components/parts and intermediate goods.  The products should be transported to the the
Central and Northern Districts via the Desert Highway and further to Saudi Arabia, Gulf
countrics and Iraq by the RN5 and the RN65. They can also be shipped to the
Mediterranean countries including Turkey, East Europe and West Evrope. "Aqaba is a
‘physical distribution center of Jordan and could further be developed to assume the role

of regional hub for the physical distribution in the Middle East region.  Industries for the

packaging materials and parts of transportation equipments of simple structire should be
developed. -

Jordanian labor force having medivm-level technology, high and mediuni level apparel
industry such as men's suits, ladics’ dresses and lingeries should be promoted. The
Sonthern Districts are endowed with the world-famous tourism resources fo_f the A'qaba
" Gulf and culiural asset of Petra. Resort facilitics iné[uﬂing hotets of international
standard and villas should be constnicted 1o altract the tourists and supporting industries’
~incloding housmg ma!enals interior materials, conslruchon materials as well as printing
- industry should be strengthened.  Besides, housing industry such as brick, tile, concrete :
blocks, glass, doors, window frame and furnitures _shoulld be reinforced to meet the

- increasing démaﬁd_by the increased population associated with the development of the.
| . various industries -in the Southern Districts = including. mining and. m'mufaclilr'ing
Demand for the conslmcuon matecial would sharply be: mcreascd due to : the
implementation of the large-scale infrastructure projects including b1 and multi- latenl
pro_;ects Accordingly material industry should be strenglhened.

_ Forcign investors in particular from the Arab countries, Isracl, Evrope and USA as _'
well as the Jordanian investors from the advanced areas including capital region and Irbid
will be the main driving force for the industrialization of the Southern Districts. ‘Strategic
location {ogelher ‘with well- -developed transport infrastructures and- refatively low wage -
_mtes of labor with’ good acadeimic background as well as the preferential treatments for .
mv;s_lmcnt will be major attraction. In order to provide hospitality for these nneslors,
Tw‘_cll-:elquipped industrial estates and exporl processing zones will bé constructed ‘:Wilhin_r
easy access of the major transport infrasiructures and urban facilitics. Cooperation.
. among the nelghborm g countrics, in p'lmcular Jordan, Saudi Arabia, Egypt and Isracl as.
well as West Bank and Gaza by means of ulilizing comparative advanlagcs will be
another useful tool for th¢ industrialization in the Southern Districts which share the

borders each other.
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Agaba, being equipped with the only intemational port of the country and inlernational
airport, will be the principal growth pole in the Southem Districts wid a new growth pole
of the country as well. Land available for development in and around Aqaba City is
limited, however, with the high lands and mountains located close to the cast of the city.
On the other hand, spacious land is available around Ma'an City.  Once Agaba-Ma'an
section of the Desert Highway is loia]l}' expanded to 4 lanes, the nvo cities will be

- connected within one hour drive distance and strong cconoimic and industrial linkage will
~ be established, supplcmenli ng and utilizing the advantages and weakpoints cach other.

“In lhc notthern part of the Soulhcm Districts, new indusirial corridor will be set’ up

~ between the two district capitals of Karak and Tafila by means of ercnglhcmng the road,
" link and utilizing the urban and educational/scicntific facilitics as well as labor force of the
- two capilals and their suburban areas,

~ ' As a result of all the above-mentoned, illdxistriﬁ]i?ﬂlion-in the Souther Districts will
make progeess laster than the country as a whole.

(2) District-scénario

E 1). Karak Go'vemo_mlc '

" From mdustmi de\ cIopmcnt poml of view, quak Gov ermorate can be divided into

lhrcc 7Z0Nes:

(a) i_o\_v' _ﬂat land in the Western part of the Governorate to the south and cast of the
Dcad Sea, B

(b) ngh hnds wllh the a]uludc of '1b0ul 1,000m in the ccnlm] pait of the
Governorate along the King' s ngh\\ ay between the two Gov ernorate capitals
“of Karak and Tafila including Mu'tah University, and

(c) Low ﬂal land in lhc castem part 0[ ihc Goverorale along the Desert Highway .

- Industrics b1scd on lhc Dead Sea mmcmls will be developed ceptering on the

' Polash City and Safi. “The cast coast of the Dead Sea will be developed or a winter

- resort and tourism-related industrics will be dov cloped. I the southern Gohr area,

. agro- ‘based and food proccssmg industries iill be developed with the agricultural
products in the southem Gohr as raw material for domestic market including Amman.
When the Wadi Araba Highway is connected with the Israeli road network around Safi
in the future, cooperative indusirial production betwecn’ the Lwo countries will be
realized in this arca. ' '



In the high lands area along Kings H ig'hway, the following types of industries will
be developed. :

- Food processing industry and housing-refated industry including furniture will be

developed mainly for marketing in the Karak local market.

- Hoissing-related industry and industry for daily necessities will be'developed for the
- local market of Karak and its suburbs, '

* - Relatively advanced-technology type industries will be developed in cooperation -

with the Mu'tah Universily.

+ With the expansion of the RN50 connecting Karak City with the Desert Highway,
© - tight indusiri_a] products will be marketed to the capital region besides the local
market.

" In the eastem part of Karak Govemorate, n0 noticeable industrial development is

observed at present. ~ Making the most of the relatively easy access to Amman and the e

flat land along the Desert Highway, industrial zone will be established for producmg
the hght mdus!nal products mainly for marketing to the capltal region.

. Karak Governorate as a whole has relatively abundant labot forec among 'the four

Governor‘ues and mediumr-tech Tabor intensive industries will be developed for llght
- industries including the apparel. Cooperauon with lsracl in this ficld is conceivable.

2) Tafila Governorate

From lhe industrial development point of view, Tafila Governorate can be divided

into three zones:
() High lands in the central part of the Govemorate along the Kings Highway,

(t) The southern part where cement faclorics are located, and

'(c) Al Hasa arca along lhc Duscrt nghway mcluclmg Al Hasa mine townshlp and

Al Hasa Cily

_ In the southem part of . Tafila Govermorate, largc-scalc limestone mines and
o ccmenl factories are located including Rashadiya mine which is one of the biggest in
" Jordan. In the south, cement industry will continue to be the key industry.

3
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Similar to the central part of Karak Gmcmoralc agro-processing mdustr)' will
be the major industry atong the King's Hi ghway

A} Hasa mine might cease operation during 2005 - 2010 period duc to the
expansion of the ore of adequale quality.  “Under the situation, the accumilation of
the housing facilitics,” social infrastructures including school and clinic and
groundwater wells as well as the spacious flat fand within easy access to the Desert

"Highway. - Endowment of groundwater rg:souréc;s has been confirmed in the arca
1o the south of Al Hasa mine where the Al Hasa City is located. ~ Besides a riew
road will be constructed from the Goi'émoratc‘capit’nf (o the vicinity of the Al Hasa
mine area passing through agricultural arca in the Govemorate.  Utitizing all these,
anew industrial zone will be devclopéd in the area between the Al Hasa mine and
'Al Hasa Cily. Aiong the inajor industries in 'this zone, ceramic manul"u:lunng,
food processing and relatively W'uer-consummg mduslncs mll be located.

“3) Ma'an Govcmdralc o

Ma an Governorate can bc dmded into lhc folio“ mg four ZONhes f rom the mdustnal

development view point:

- (@) Go’vempralc (‘i..‘lpi.liﬂ of Ma'an and ilsiSuburbs','
':(5) ' Eshid{ya .zuinifug area and its vicinity,
(c) Mud awara arca, and |
(d) Shaw baL

Ma'an City is localcd at the junction of the Desert nghw"l},r and the RN50 which
runs up to Saudi Arabia via Mudawara arca fo the south and to Iraq to the north.  Itis
also connectod with the ng s Highway. In the acar future, Ma'an will be

" connected with the Aqab1 City, after lhc c\p'lnslon of the Ras an Naqab Aqaba scction,
b) four-lanc high gmdc highway w;lhln one hour dnvc reach. Unlmng these
*ady: antages, new indusirial zone w |II be de\ eloped in- ‘this area Due 10 its strategic

location, physical dlstnbutmn ceiter ni ghl also be cstablished. Thc followi mg types

of industries will be locatcd
Land intensive types
Industries with close linkage with these in Aqaba

Agro-processing lypes using the agricultural products in Mudau. ara and these in

Tafila Govemorale



Livestock-oriented types

Mineral-resource-based

To be more specific:
Metal assembly
Machinery 1nc}udmg tr‘msport cquipments
Ghssandccmmlcs Z
Leather
Packing materials
In the Eshidiya zone, phosphoric acid will be produced by processing the

“phosphate rock ’l‘he'producl__s will be transported to the Aqaba Port through the H
Jafr - Batn El Ghul road to bc constructed bcforc 2005,

In the Mudawara zone, the agricultural producc comprising wheat,. ba.rlcy |'rmls
ete. grown in the area w 1]1 be processed for producmg food products on the condition
“that adoquaic waler be pm\ ided to the agricullural arca from the Disi groundwatcr.

o ln the Sha\x bak zone, hlgh quah!y apples grown in the zone will be proces':cd for
: producmg jam and ]lIlCC cic. for e\pon as well as for the domcsuc markel.

4) Aqaba Govemnorale

Wllhm the Aqaln Governorate, wo major industrial zones “will bc cstabhshcd
cenlering on Aqgaba City as follows: '

- Area extending from the norlh of Aqaba Cn) up to the north and cast of the -

zurporl
+ Arca fying at the border w ith Saudl Arabia

The northern zone may be further sub- dl\ ided mto mo
© Arca between the city and the alrport

- “Area'to lhc north of the alrporl localcd in lhe W'\dx Araba ﬂong thc bordcr_

wuh Fsracl

In {hc area between lhc cnty and’ lhc 'urport, fo]lowmg mduslncs mll be altmctcd

making the best usc of the mlcmahoml trading portof Aqaba
- Asscmbly of machinery- including transport, ~electrical and  professional
machinery, panslacccssancs and intermediate producls being |mporlcd
+ Metal assembly



+ Expoit-oriented industrics

+ Housing-related industries

+ EPZ type industrics

- Industries based on the cooperation, division of labor and production ‘at

consignment with Isracti enterprises.

Assummg the dc\clopmcm will be progrcsscd under either Oplimislic or Ideal

" Scenario; a special cconomic zone will be conslnlctcd to the north of the alrport along
the border with Israel. ' “This zone will be constructed by Jomt efforts of Jordan and

- lIsracl. The zone may jointly be managed by the two countrics, Export-oriented
" enterprises and these operated in ooopcra'lio'n with Isracli enlerprises will be the major

‘investors in the zone.

*Heavy indusirial zone will be cstablished ‘along the border with Saudi Arabia with |
tolal arca of 56 km?, autracting 'ferl.ilizc'r, LNG and other chemical - industrics.
‘Wharves and jettics will be e_xp:mdqd' along the Agaba _Gul!‘ for the exclusive use by

. the cnlcrpziscs to be located in the zone, - A road will be constructed which branches
" off from the Desert Highway to provide another access for the zone bes:des the
. exisling coastal road ln this zone, a free zone also nny be constructed.

- Queira can be considered as potential agro-indusirial zone, which are used as
distribution centers for Australian calllc At Queira, there are four private fice zones
for lmdmg with and storing livestock, making a meat industry, and re- -exporting the
producis Thc open area for those zones is 750, 000 m2 and the total capital
inv chmcnt 'mlounts lo.l D12 milhon

624 Macrd-cconomid Targcls for the Industrial Development of the Southern Disltricts

(1) Seiting the shareof the Southern Districts along the national largets as a case study

Vatue added of manufacturing sector in the Southern Dislricts' in 2010 is denved from
assummg the ho!dmg shares of the region in the national targets that are projected through
two Scénarios (the Ideal Scenario and the Cq)umlslw Sceaario) for the counlry as a whole.
Two cases for each Scenano are set up for this pro_|ccuon First cas(; is setat 10% and

the second one'is al 15%. These: rauos are almost two and three Told rcspcctivcly
' compared with the current’ regaon s share of va]ue added in manufacturing sector in the
- country which is estimatéd at 4. 1% based on Industrial Census in 1994, Thc region is

expected to be an engine for the industrial development in the counlfy in order to
accomptish objectives that are discussed in the preceding scetion.



(2) Region's targets in manufacturing sector in 2010

* Targets in the region in 2010 are shown below. Details and proccdures arc also
shown in Tables 6-1-7 and 6-1-8 and Figures 6-1-1 and 6-1-2.

1) Oplimistic Scenario

{Casc-1)
Value added of manufacturing sector in 2010 :JD 148 millien
 Numbei of employees : 18,561 persons
Eslimatc'd industrial area  © - _ :222ha
: (Casc -2) _
Value added of nnnul'aclunng sector in 2010 "D 222 million
Number of cmployces : 27,841 persons

Estimated industrial area - . 2333 ha
2) Ideal Scenario

- (C'u;c-l)

Value added of manuhclunng sector in ?_010 . up2st million
- Number of cmpl())ccs _ o . 131,395 persons
| =Esumaicd mduslr_ml aea - . - ... .. :376ha
(Cucz) . | ‘
Value added of manuﬁclun ng sector in ’?010 ' :.ID 376 million .
Nllnlbcr of cmploy 'cCs _ 47,092 pcrsons
Estimated industrial acca N SR 56‘3 ha

6-2-5 Industrial Development Strategies -

(1) Spatial development slratcgics-

In CO]IS!dC[dllOI] of thc dlrcdlon of urban dtslrlbuuon emnomlc ﬂccumulauon rond

|51<\nn| ng and other Condmons in the Southem Districts, the inid- term (through }mr 2005)
and lopg-term (throu gh year 2010) plans wnh rcgard lo thc formation of the cf fects of the
regional development axes are dISCUSSCd as f. ollows. -

Pf(‘S(‘l]l___llllallO
Under hierarchy of the existing national artecial road in Jordan, running from the

" capital zone in the Northein/ Central Districts (with population of 2,531 million) to Aqaba
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is the Desert Highway on the east side, while proceeding at the west along the Isracli
border is the Wadi Araba Highway. In addition, running between these two rautes is the
King's I'iighway. Of these routes, the Deseit Highway is a comparatively high standard
four-lane road midway to Aqaba.

The Northeen/ Central Districts represents a considerable degree of urban accumulation
as a capital zone. As the coononiic linkage belween this capital zone and the Southern
Districts is weak at present, a key theine from here on Will be to strengthen this linkage,

“decentralize the economic accumulation in the capital - zone - t© principal rcglons, ‘and
- enhance the economic coopcrallon in the Southem Districts.

*Located along the King‘s Highway are Karak (with populﬁlion of 59,007) and Tétﬁla_
(with population of 37,375). Lying between these two cities are Mu'tah (which contains
Mu' tah University on the outskirts of Karak City) and several other smaller scale cities,

- although the linkage between the cuacs remains weak.

" Located at the far'south of Jordan is Aqaba (with population of 63,735}, witha scaport
and an airport. - Aqaba is expected to increase its role and function through 'u:ii\ialing

~ distribution and coonomic accumulation'and uulmng the seaport and the 'urporl (rcf erto
'F;gure 6-2- !) ‘

Mi d -Tenm Plan (Through Ycar 200_) :

Karak and Tafila lie abotit 50 km apart from north to south, while Iomtcd along the
ng s Highway besides Mu'tah there are also Al Mvm (w ith population of 7 ,855) and
other medium- lo satall-size cities. It will be 1mpormnl to 1mpr0\c the King's ngh\\a)

- which links up these Iwo cities, _as well as heighten the tinkage between the citics and
otherwise contribuie to the formation’of a regional development axis.

At the same time, theie is a need to improve the scparate cross roules which connect to
Karak and Tafila to the Desert Highway, respectively. - Through these roads, the urban
_accumulaiioh from the ‘Amman capilal zone will move along the Desert- Highway in
linking up to the gégioﬁal developnicnt axis between Karak and Tafila, with that regional

B 'dévclopmen( axis)anlicipalcd o ex'pand asa dcvclopméni base.

‘In Aqa‘oa lhc mcrmsc in dlsmbuuon 'md lounsls is c\pccled to lcad to the cconomic

~ accumulation. Proposed by the Study Team is lhc construction of industrial estate A_-”

and an industriaf estate the ycar 2000 zoné (A-1). In this connccuon, itis c.\pcclcd that
Aqaba will supply these industrial estates with urban services, labor and other supports. -
In Ma’an as well, a proposal has been made for indusinial estate (M-2), ahd by the year
2005, it is suggested that indusirial estate (M-2) be constructed with conisideration for the -
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anticipated supply of wrban services and labor between Malan and an industrial estate (M-
2).

For both of thesc citics (which are connected by the Desest Highway) there will be a
need to strengthen the mutual linkage between the Desert Highway and the said route. To
address this need, it is necessary to expand the Desert Highway from a two-lane to a

four-fane road, increasing the economic cooperation befween the two citics and promoting

the creation of a regional development axis between the two zones in order to formulate a
“new economic developnient base.  Construction work has already been slarted.

‘ 'Fulurc, the road from 'Fifa to Tafita, which is under construction (to be exact,

already' opchcd for traffic; but partly under paving work), will play an important role as a

sight-secing road reaching to Petra from the Dead Sca via Tafila when il is brought to
completion. Therefore, carly completion of the road is highly anticipated.

With regard to the relations with ncighbon'ng counlries, it is anticipated that industrial
cooperation with Isracl will dcvcl'op along the progress of the Middle East Peace Process,
and that the United Nations' sanctions on Yraq will be lifted, ‘as will the ¢conomic
restoration between Jordan and Saudi Arabia and other countries, [tis believod that these

changes will result in the opening up of economic cooperation routes from the Northern/

Central Districts to Isracl, Syria and lmq, from Ma'an to lraq and S1ud| Arabia, and from
Agaba to Eilat i in Isracl. '

‘Hopes are pailiéﬁlarly’ high for the enhaticed economic é(‘)opc__raljbn ivilh Isracl on the - |
~ part of the Northern/ Central Districts. Funhefnlorc, there is a need 16 improv_c in the
Wadi Araba Highway in order to handle the increased commodity distribution from.

Potésh*(fily to the Port of Agaba (refer to Figure 6-2-2).

At this point in the development, the industnal estate (T-2) proposed in the Study
Team will be fonnulated with the {ocus on small cilics, foStc:inlg urban services, labor
- and other industrial linkwgc'bcl\\ cen ‘Tafila and Ma’an. Envisioned at this stage is the
_ fonmuon of regional dcvclopmcnl axes between Tali ila'and the small cities focuscd on T—
2, and between Ma anand lhc small cities focuscd onT-2.

“The urban accumulation’ in the Amman capllal zone is still c\\chlcd to grow, while the
lmkagc with the regional development ais lying between Karak and Tafila’ should
~strengthen as an economic development base. Within this process il is anficipated that -

various types of industry will tocate in the axis stretching from the Amman capital zone to



Tafila along the Desert Highway. Qatrana, which is situated as an effective crossroads
between the two roules, is expected lo be a growth point. :

With regard to the relations with the hcighboring countries at this stage, based on the
progress of the peace process with Israel it is expected that cconomic cooperation belween

 the Northern/ Central Districts and Israet will grow. As for the Southern Districts, with

the industrial strength supported by the regional development axis between Karak and
Tafila, cconomic cooperition with Isracl is expected (o grow aclive. Meanwhile
anticipated is the new cconomic rouite 1o Egypt from Aqaba via Eilatin Isracl. '

Also thereis a potcﬁtial for economic cooperation with Isracl from the vicwpo’iril of the
regional development axis between Aqua and Ma'an via Fifa on the Wadi Araba
ngh\\ ay. Road improvement on the Wadi Araba Highway and connection road from

B hra 10 Beer Shevain lsmcl will be rcqu:rcd to make this possible.

Itis expcclcd that-the t“jo rcgional development axes of Kamk—Tétﬁla and Agaba-
Ma'an will enhance their industrial a'ccumlilation As aresult, the cconomic accumuhlion

‘in the ‘Amman capifal zonc will come (o link up wnh the econonnc dc\clopment b’LSCS
‘between Agaba and Ma'an and between the Karak-Tafila. ' '

' ln’ this way, ulili?j ng e_conomic polcnfjul in the Southcr’n Districts will divert from the
excessive economic concentration in the Amman capital zone to the balanced developnient

"in the country as a whole and lhc increase of the roles of the Somhcm Districts {refer to
'Flgurc 6-2-3). '

- {2) Str'\tcgy for scctonal linkage

As staled in 3-3-7, lhc current mduslnaj activitics in the slud) area ar¢ characterized as

follows:

a) A few large local-resource-based industries such as phosphate, potash and
_ cement vhhich are major forcign exchangé camers 'ol‘ the commodity exporls of
the country and at the same lunc the major cmp10) ers of industrial workers in

the Sludy Arca.

b} 25outof the total of 743 cstabhshmcnts in Ihc Stlld} Arca p;oduce 04.5% of
the valuc- addcd :

<) 650 small-scale " establishments ‘having less than 5 employces are mainly
~engaged in 4 {ypes of activities that are bakery, carpentry, concrete blocks and
blacksmith for smalt local consumptions.
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Under these circumstances, it is difficull to draw an encouraging picture of
future industrial development of the region through the conventional method of
trend projection.  Therefore an atlempt was made to overview the [uture outlooks
of the other sectors to assess the opportunities for industial development by a
linkage - approach among the productive and services sectors of the Southemn
Districts.  Sectors under focus are mining, agriculiure and animal husbandry,

water, energy, construction and transportation which are bricfly discussed as below.

"It should be noted ‘that, however, detailed study on the seclors other than

- industry is beyond the scope of the Study. ~ The analysis of the sectional linkage

' shouid, therefore, be deemied fo be of preliminary nature.
1) Mining

- Phosphate mines are located in Al Abiad, Al Hasa and Eshidiya. * The sites are far
- -from the urban centers and their operations are done in scif-contained style.. The
“mine has its own power sources and water sources and community facility for their
workers, Mééhiniﬁg and tooling for maintenance of the mining and trmswrlalibn
cquipment are done by their own resources. - The Al Ab:ad arid Al Hasa mines aré

planncd to be closed sometinic after 2005 and phosphalc mining will be wnccnlmtcd _
in E_Shldl)ﬂ, Snmlarl}, Safi is the center for Potash, Rashadiya for lime stones for '

* cement. I not ‘all, some portion of c:lgi_ﬁccﬁng works for maintenance of thesc
mining activities conld be out sourcéd ~This will énab[é efficient usc of technolo’gic’al
rcsouru:s and reduction of the maintenance costs of the mmlng Lompanv “and offcr
opportunitics to broaden he industrial base of the re glon

Mmmg m:lu itics rcqmrc subsmnml cncrgy e or resource extraction, proccssmg and

transportation. Al presént the source of ‘energy is almost lmponcd from the
neighboring country. Dmclopmcnt of local source of encrgy oil shale, a targe
deposit of which is found in this region as could be a substitute of imported cncrgy if
the ol price gocs up in the fulurc '

?_):Agricullur_c a‘nd Am'mal husbandry o

Due to the _con'strainls: in water supply, ‘irrigated fami lands are limited mostly for |

vegetables. . The southern Ghor area could be developed when the proposed Mujib
and Tannur dams are built. Palm trees adap"tab]e-lo: saline soil could be widely
planted in Wadi Araba.  The highlén’d agriculture mmpﬁécs mix crops of grain,
animal husbandry, vegetables and some kinds of fiuits like apples and olives along the
King's Highway. '



- Opportunitics from this sector are supply of industrial inpuls for agro-processing

*such as vegelables, fruits and animal hides and demand for agricultural implements

and inputs including farm chemicals, irrigation pumps and pipes and packing materials.
3) Energy

“Agaba is a large supply source of electricily in the country by the thermal power

 generation which is based on imporied oil. ~ Its capacity will further be expanded by

oil-thermal or U\IG-based thermal power in the future. - This will offer opportunitics

for enginecring industry for consfruction and maintenance of equipment. If the. .

proposed importation of LNG from Qatar comes into reality, it will provide an’

“opportunity to invite locaton of the industries which o_onsuhw intensively the cold

potential released by regasificaiton.

Cables and wires and fabricated metats will be demanded for_lfansmissio’n and
distribution. - Tr;msf ormers and power meters for end uscrs will need to be replaced
from time to time.  Also gas cylinders will be demanded for domestic and industrial

uses. Natura] conditions of the region are suitable to harness such rencwable: ‘and

alternalwc encrgy as solar and wind. Dev clopment of these devices and cqu)pmcnl

| might provldc another opportunity for mdustml develoPmenl in the Soulhcm Dnslncts

in parucul'lr Ma an and Aqaba including Wadl Araba.

Energy supply, particularly pctrofcum will bccomc once ag"un a cnucal issue of the

- glob'll cconomy in the commg decades if such mcga popuhted countrics as China and

lndla continue lo maintain the current growlh rate.  Though oil has nol been found
3ct Jordan has the hugc deposits of oil shale located mostly in lhc region under the
Sludy.' In the past a n_umb_cr of studies have been made by the bi-lateral assislance

- and or forcign private sector initiatives.  The results of these studies conclude that the
feasibility of shale oil recovery of the deposit, such as the one in Lajun will depend
- pnmarily on the markel factor of crude oil and cosi factors of technologics in mining
* and processing of oil shale, namcly the crude o;l price should go up to $20 to $25 per
© barrel. 5 ‘ -

“The gov: emmcnl of Jordﬁn is cun"cntl) pa)mg I».ecn atlcni;on to the uuhzallon of ail
shale for direct:combustion to generate clcclncny whlch is snnpier than shale oil
recov ery by retort system. It is told that the direct combustion system is alrcady

“working in Isracl as an experiment. The concerned agencics are: planning 1o

cncourage private sector (o venfure into power generation as carly as possible to
substitule imported encrgy which has the largest share in her national imports.



It ptay be an idea to stat with asingle purpose of power generation to give a kind
of development impetus to the industry as well as the region. However when we
look at a likely path of the global cconomies and its energy needs in the coming decade,
the character of the existing industries and its spatial distribution from a view of the
intra regionat industnal linkage, and the current technological advancements, another
option of the integrated utilization of oil shale wilt be refocused.

Recovered shale oil could be fed into the existing refinery in Zarka or to new one lo

be cstablished in Agaba or elsewhere in the region. Power to be generated in Agaba
by dircct burning of oif shale could be used in the southern or middle part of the
Southein Districts so that the transmission cost would be reduced.  Sulfur by
- products might be able to replace the cusrent import for production of phosphoric acid
and potassium sulfate in Eshidiya and Aqaba.  Ammonia to be imported by the NJFC

in Agaba might be replaced by the local production through wtilization of associated

. gasin the retort process of oit shale.  Oil shﬂc could be uscd at the same time as
- substitute of limestone i in the cement mdus(ry in Rashadiya  Gypsum byproducis by
air polluuon control device could be used for cement producuon

ln th}s sens¢ the mtegmted uuhmnon of 01l shale might posmbl) be a straleg;c core

mdustry of Ihc tregion and the oounU) as well to mect the needs of the key: regional

" industrics of chemicals and cement. 1t would smc a lot of foreign exchange as an
import substitute, help creatc substantial job opportumhes diversify-and cnhance the

regional mdustna] products, promotc transfer of ﬁd\'mccd technologics and npplc' :

effect of technical 1n1pr0\ cnient to the rcgional mduslnes as a wholc
4) Water

Surface and groundwatér resources of the Southern Districts arc limited but have
not been fully utilized.  Useof recycled water is needed from the viewpoint of water
conservation and environmental protection, which  will oﬁ‘crﬁopportunilic's for the
manufactoring industries for supply. of pipes of steel, plastic and cement and pumps
on top of the conventional demand. © In the lohg -tun, fresh water p'rod.uclion through

dcsallmllon in- Aqaba nvight bc conccned Enginccring mduslry will - h'v.c-

3 opporlumucs o pamclpatc in lhc busincsses at \’anous slagcs
Sy Ton ri sm

- Main tourist attractions of the ébunlry are found in the Study Area The resources
are diversificd and balanced.  The archacological asset of Petra which is designated
by the UNESCO as the world heritage is considered the apex of the southern golden
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tnangle of tourism linked with Wadi Rum of nature wonders and Aqaba of resort
attraction of sca, sand and sun. - At present there are about 2,000 hotel rooms
distributed in Aqaba and Petra.  According to the recent tourism study funded by
JICA, the projected demand for hotel rooms of the region in the year 2010 is
approximately 7,500 rooms 1o accommodate about 1.5 million non-Arab tourists.
This will offer the industry such opporiunitics as to supply the various types of
building materials,. furniture fro “hotel construction and local made traditional
handicrafis and some non-conventional it(i:ms_ for souvenir. .

6) Construction and Transportation

These industrics as well as the mining require various types of heavy equipmcnls;

track and ships which are required (o be repaired and maintained, regulardy.  In the

Aqaba Free Zone, there is a scction to kccp these equipment and heavy machinery
owned by major international conliractors. ~ Engincering and febricated metal
industries as well as transport. equipments will be demanded for producuon of -
replacement parts and for rcp‘nr and mainlenance services. ’l"d\mg into conmdcmuon

‘the combined markets of such capital nmcnsnc industrial plants such as chcmlmls
- cement and power and construction and lransporlnllon the enginecring and ‘mictal

working industries are hkcly lo have good potential to grow m the Southcm Districts.

Ny (3)hldusllial dcvclppmem_ slr;ﬂ_cgics o

1) Pribrily_dev_clopmcnt of the infrastructures in the Southem Districts

~“In parallel with the development of the indusirial infrastructures which ‘would
dlrcctly affect the promohon of the industrial activities, socio-econoniic inf rastructures

“as a whole in the Southern Districts should be developed, being placed high priority in
the . infrastrscture dcvclopme_nt in the country. Scctor-wise, particular allention

should be paid to:
- Water supply -
- Transportation ‘
+ Ylectricity and teleCOnilliu11ications o

' ln dctermmlng thc order of - 1mplcmcntauon or pnonlyx order among the
development - projects, duce aliention should be paid to ‘the formulation of the
‘development axes’cconomic development bases within the Southern region _:md
between the Southem region and the Central as well as the promotion of international

cooperation,



2) Introduction / upgrading of basic industrial infrastructures in the Southern Districts

~(®) Technology improvement

a) Technical improvement

The existing industrial enterprises in the Southern Districts can be classified
into two extremes:
- Large-scale mining and chemicel.eniefprises with more than' 1,000
; employees and |
Workshops and household mdusmes with less than 10 employees

Small to inediuni-scale enterprises, scale of which lics between the above two
are also in operation, some of which are engaged in mamlfacturing parts /
components of simple structure, applying the technology developed for repairing
works. The number, however, is ouite fimited.  While the big enterprises are
* developing and introducing their lec'huo]ogies'. lcchnologies of the subsistence
industries and workshops remain at the level of the household. industries.
Namely, aecumulauon of industrial techniology in the Soulhern Dmslncts 13 quite
. limited at presem cxcept for pa.mcularmdusmes _ '

'l‘o achieve the full- seale mduslrnl development of the Souillern Districts,
full -fledged basic industrial technology should be elther developed or mtrodueed
for the provision for the investors mcludmg ihesc in:
| . Manufacturmg lechnology

Producuon conlrol
* Quality eonlrol
+ Perforinance testing

To attain this objective, an institution should be éstablished in the Southern
Districts either in the form of private, academic or public sector organization.
Considering the characteristics of this task which seem’ to be non-profitable at
least during the initial ‘stage and reqmre the development / introduction’ of the

provision of wide range of appropriaté technolog:es it is recolmnended that a

pu‘ohc institution be esnbhshed to carry oul this task,
b) Managerial improvement .

* In the Jordan's economy, Government and public sector has big share. In
the private sector, though accounting for sizable share, industrial sector is not yet



dominating which' requires long-term investment compared with ' the other
significant sectors of transport, commerce and other service sectors. '

In the Southern Districts, existing enterprises Go not possess business
management know-how of adequate level except for limited number of large
enterprises. At preseat, their markets are mosliy limited to the local markets,
mainly major regional citics and their suburbs and parily the capml region. In’

 the future, however, they will be required to open up new markets in the counuyE '
and overseas for their expanded production.  In paraliel with the relocation and-

" expansion into the Southern districts of the enterprises currently located in the -

Central and Northern regions, new investors/enterprises of medium-to-small
- scale should be reared and established and encouraged to enter into the Southern
Districts. |

In this context, it is recommended (hat a public instilution be set up aiming at
extending supports particularly to the medium-to-small scale enterprises who are

'~ interested in investing in the. Southern Districts either by establishing new -

.compames or expanding the existing husmcss aclivities into the Southern
Districts. - The institution should extend the supportive services in the followmg

fields:

+ Business m:magcmem mcludmg long- -term mvcstment and corporate

accoummg,

’ Markclmg including cxporl
+ Business incubation, and
+ Provision of the reiated information including availability of financial

facﬂmes
(b) Manpower dcvelo_'pment and training

Out of the 12 univcr‘sitics established in the country, only one university is in the
Southem Districts, i.e., Mu'tah University ncar the Karak city. In order to
proiote the mduslnahzahon in the Southern Dlstncts, academic facilities should be

+ enhanced for bnngmg up required manpower. -

In this respect, il is recommended lhalbcsidcs the existing Mutah University, a

o umvcrsnty be set up in Aqaba which will assume the role of the prmc:p'nl growth

center in the Southern Districts in addlllon to the reinforcement of the proposed
Ma'an branch of the Mu'tah University by addmg- a faculty of engineering.

6-35



Considering the expected needs of the industrial society in the coming years,
emphases should be place on engincering and business administration fields.

At present, 6 vocational training centers are in operation under the Vocational
Training Corporation. As industrialization develops in the Southern Districts,
skilled manpower will increasingly be needed and kinds of required skills will be

diversified.  Vocational training is recommended to be, therefore, reinforced in
terms of teaching staff and quota of students as well as quality of curricula.

Special attention should be paid to absorb the needs of the industrial somely 50 that-

appropriate and up-to-date skills be acquired by the Trainees.
(c) Construction of 1Es / EPZs
a) Estimation of required land arca of IEs / EPZs in the Southern Districts

Réquircd new land area of IEs / EPZs are projected as shown in Table 6-1-7
and 6-1-8. As basic assumphons existing industrial area and phnncd newly
developed mdustrn] area arc deducted from the total requu'cment The resulls

' by lhe Scenano are sunsnarized as follows .

Ognuugi _ccmno
Case-1 :124ha

Case-2 235 ha

 Ideal Scenario
Case~l ©:278 ha
Case-2 : 465 ha




thay ettt s b e bpm A ; ; " Requirements for new
: industrial estates/EPZs

Maximwum -
T(465ha)y

Minimum
g (124 h3)
— Newly ptanned
——eme— = indusiries

— g Existing
Industries

1994 o 12010

" Note: This figure is only illustrative. Numbers between 1994 and 2010 do not show

the éxacl values nor time schedule of the land réquirement for IES!EPZS.

As shown above, land requirements for 1Es/EPZs in four cases arc in the

: fange belween 124 ha and 465 ha. -’Ihu's, land rcquirenjenls in terms of macro-

cCcononiic tﬁget{s are well balanced with thc'dcvelopﬁient area for industrial

eslates (net dcvclo'pmerit area: 324.5 ha in total), which is pro’péséd on the basis

Cof dch}gtnded area, by the potential investors as' shown below. = Details of

~ development area for each industrial estate are discussed in the Chapters VIIIL
lhmugh XI. _ | |

- Development Area for Industrial Estates

Industrial Estate Site Net Development Anca(ha) Gross Development Areatha)
K-3site. o ‘ 276 . 5.0
T2site &2 80,0
- M-2 site : _ _63.8' C S 80.0
A2site 1659 = - . 2000
Totah” =~ 245 . - - 3800

b) Necessity of JEs / EPZs

In order to the materialize thé industrial development in the Southern Districts,
tracts of land well-equipped with the utilities of water supply, “sewerage,
electricity ‘and telecommunication as well as internal and access roads to the
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highways should be constructed to accommodate the investors for production.
Industrial estates of this standard are in operation, one in Sahab and the other in
Itbid bt nene in the Sonthern Districts.  These industrial estates would be quite
effective to receive the medium-to-small scale enterprises as well as foreign
investors and their joint ventures with Jordanian enterprises. Their locations
should be decided taking into account the access to the transportation and other
infrastructures, urban.. facilities and’ labor - force. Regional development
viewpoint should also be taken into account, considering their significant role to
be played in the development.  For the subsistence enterprises and 'worksh(')ps
- which require smaller size of fac(ory lots and floor a:éas, work:shop apartments
with limited Jand scale, being provided with adequate utilitics faé:ililies should be
" constructed in the Govérnorales. J o

:Being deep in deficits in trade balance, export promotion is badly needed for .

Jordan. . With the international trading port which is the gateway of the country

 for both Asia and Meditefranean ‘countries, Aqaba provides excellent location for -

" export proce»smg zone where processmg / assembiy type mduslncs both forelgn
~and domesuc will be attracted.

Aqaba Govcmorate sharns the long border wnth Asrael. TIsrael having

* advanced- tcchnotogy and investment fund, a tract of land should be availed
“along the border on the Iordanian side-for cooperative mdusmal producuon
bctween lhc two counlnes

3) Policy and insliluliohal measu_rcs for the investiment promotion and prbdu;tivity_ a

improvement

In 1995, investment promotion law was revised so that the preferential treatment
applicable to the Arab invéstors should also be applicable to the non-Arab foreign
investors.  In order to strepgthen the economic activities oulside of the capital region,
investment zones, A, B, C, have been set up §0 lhat slronger incentives are provrdod
for the lcss-deveIOped areas inthe counlry '

To succeed in altmcung the forexgn investors to the country in the m:dsl of ihe keen

compeuuon arhong the counmcs mcludmg Asian emcrgmg economics, the mvcstment-'

environment should  be l_'urlhcr reinforced wnlh,stronger and varied investment
incentives. Considering the Signiﬁcantdi[fcgcnces in the prdvision of urban facilities
" aind public services as well as cultural and amenity facilities, differential treatment
among the zones should further be widened.
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Weak finance being the most serious hindrance against the promotion of
industrialization, a subsidiary loan system for premoting of industriatization in- the
Southern districts should be established with soft loan conditions. The eligible
entities for the loan should be: |

*- The medium-to-small and subsistence enterprises currently i in 0p<:rauon in the’
Southem Districts,

+ Relocation and expansion into the Soulhcm Dlstncts [rom the Ceritral and

_ Northern regions, |

- Foreign and joint xenlurc, cnlcrpnsos investing into the Southern Districts, and |

'+ Venture business newly established for investing into the Southern Districis.

The funds through the system will be utilized for:
* Increasing the investment into the Southern Districts, and
- Rationalization of the subsistence enterprises including renovation/renewal
- and modemization of producuon facﬂmcsleqmpmems as wc]l as lmprovement
of producnv;ly ‘

~4) Proniotion of !ot:al-iesourcefbascd industrics with higher value-added

About 70 % of phosphorus materia]é are :ckportcd_ in the fo_rm-of ores and the

‘remaining 30 % in the form of fettitizer, ' Higher processing of phosphorus ores 10

producc higher value-added products including phosphoric acid and phosphates

i _should be practiced for rcmforcmg the manuﬁclurmg industries and increasing the

value of exporls

Currently, potash (KCl) is cxplonted from the Dnad Seawater.  Other minerals and

their chemical compounds can be explonted and manufactured mcludmg bromine and
its compounds, table and industrial salis, etc. * These diversification of mineral
- products and compounds should be promoted.

" 5) Export prOmOti_on

Suf; fermg CthlllC trade lmbalancc and current account deficil, export promotion is

. an urgenl ncccssuy together with 1mp0n substmmon of ceitain categorics. For
: cxpon promotlon, special altention should be paid for: - ' : '

ngher proccssod products based on mineral resources including phosphorus

and various resources from the Dead Sea, and .
- Assembly and processmg of :mporled partﬂlcomponents for export '



Attracting foreign dircct investment will be a powerful measure for export
promotion utlizing their marketing channels overseas.  Establishment of EPZ will be
quitc effective for export promotion considering the weakness of the domestic
industries for basic materials and parts/components.  Among the target markets for
export, Isracl should be added. Agaba being a international trading port facing the
Red Sea, exports to the emerging Asian economics should be strengthened.  In the

case, Jordan comes to have the direct access to the Mediterranean countries through

‘the land link with Israel, export to these countries should be promoted via the ports of
Haifa and Ashdad. ' |

6) International cooperation

The Southern Districts share the border with three countries, i.e., Saudi Arabia to

the south and ¢ast, Egypt to the southwest via the Agaba Gulf and Israel to the west.
* Though not direcily adjacent, the West Bank of the Jordan river is within easy access
" from the Karak Govemb_rate. ~ Jordan has been historically: mainlaining close

velationship with Saudi Arabia and Egypt both in terms .of cultural and economic ties.
© With I.sracl,' Jordan has already established diplomatic relationships in 1994, - The

- industrial cooperation with these countries/area’ should be one of the principal -

' s{ratcglcs for the industeial development in the Southern Dmtncls The comparative
* advantages of the colintries/area can be recogoized as: o '

+ Isracl 1 Advanced/bigh-technology, financial ca:pacily,' 'mark;eting_
-~ capacity '
- Saudi Arabia : Financial capacity -
-+ Egypt : Big poot of un- sklllcd and semi- skllled labor N
- West Bank : Skilled and seml skxlled labor o
- Jordan : Mcdlum technology and m:magcnal manpowu

Among these, bi- or multi-lateral cooperauon can be expected in the ficlds of
produclion. investiment, labor supply as weli as physical distribution. Bemg located
at the center of these countries/area, Jordan can and should take lhe mlllauve in
o promolmg the coopcrat:on

1) Promotion of _l"orcigr‘_l d_ircc_l investment

Although availability of long-term i'nvcsljn'}eﬁl fund is a pre-requisite to the full-scale
industrial development, domestic savings in Jordan is quite small and long-term
financial facilities are also limited. - Attraction of the foreign direct investment would
give the solution to this problem, Bringing in technology and markets together, The
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Southern Districts, in particular Aqaba, can offer good location for receiving the
foreign investment with well-developed transport infrastructures and ‘long borders
with the neighboring countrics. The following measures are reconuniended to be

taken:
- To reinforce further the economic infrastructures including roads, railways,

port, airport, electnculy and telecommunications,
» To develop the basic industrial mfrastruclures 10 lmm the thﬁcd mmpowcr

and upgrade the quality of products,
- To enhance the preferennal treatment in’ the investment in favor of the zones

outside of the Central regions including the Southers Districts, and
» To prepare adequate area of industrial Jand well-eqmpped wuh the  needed '

uuhues acceptable to the foreign investors.
- 8) Conservation of the natural environment

Fumre industrial devclopment and related activities: such as urbamzauon may cause

undesmble lmpacts on various environmental resources as show bclow

P0551ble lmpacls on Envnronmemal Resources

_ -~ Resources - .
“Air - Ground” Surface  Agriculture’ Wildlife =~ Tourism  Urban
“Activities water  waler land reserve . resource environment
Mining ~ Dust Over-use Pollulion  Decrease . Decrcase  Landscape ~ dust, noise
Manufacturing L _ . change, Wastes
: ‘ T : ' ' : dust, noise,
‘water
i o _ : _ polution
- Agriculture, o - Pollution Pollution - Over Destruction '
Animal o o grazing
husbandry ' _
Energy _ - Cooling
- . waler
_ N _ ~ discharge : .
Water - Overuse  Salinization Salinization
Developnient C ' L _ .
Tourism Overuse Pollution .. .Overuse
Construction, S " Decrease . Decrease  Possible
Transportation R A S degradation
Urbanization Ovéruse. - ' Decrease: - Decrease : - Degrade,  More wastes

- Pollution

To avoid and control those potential impacts, conservation strategies should be
designed and implemented.
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(a) Legal strategies

Enactment of the Environmental Law of Jordan in 1995 was a great step for
Jordanian environment. At present the government is preparing an environmental
action plan with assistance of the World Bank. The most acute Jegal action for
realization of the concept of the law and the plan is to enact by-laws,’ regulations
and standards for each environmental elements. GCEP, in cooperation with other
governmental, non- govemmentfil and international agencies, should hkc initiative
iri the formation of those m]es

(b) Enforcement strategy

" The Environmental Law designates GCEP as prime agency for environmeatal

management by gmng all powers (o set standards, enacl environmental laws, and
enforce the laws. In- preseat sitvation, GCEP cmploys 27 personne} at its
. headquarters including the General Director and administrative staff, ‘Except the
Sotid Waste Secuon that employ wo pcrsons, all sections has only one personnel
lo set pollcy and admlnlsler

I order to rcalizg: the spirit of the Environmentat Law and to cope with industrial -

~ development, GCEP should increase the number of the staff.  Assumed that the
cx_isling 18 divisions dnd sections have at least four personnel each; onc phief and

three subordina'tes, ‘GCEP would employ  more than: 70 personnél in " the

. headquarters. - GCEP also should station cnvii'onmcnlalAspccia]is_ls at least at E\'cw
{welve govcmbratc, and desirably at ¢very major city in addition. - '

(c¢) Public awareness '

Most of Jordanians spend relatively nature-friendly way of life today and the
population density is very low except several large cities.  Environmental
awareness among the most of J‘ordania'ns is namrally quite low today.-

With the industrial developlm,m howcver mr'ﬂ popuhllon WIIl galhcr lo lhe'
cmes and nnny of the m]grants wrll start workmg in factories. “They will mlgrate'

‘with their animals to suppon their ticban life. W’tslcs will be depos:lcd at the door
way; animals will grazfc in open area thal decreases year by year.

_ A p'Ub'lic awareness prograin should be considered to prevent health hazards
caused by urban living condition and work place environment.  ‘The Ministry of

- Health (MOH) should be responsible for designing and implementation of the



L

program. JIEC, in cc;operalion with MO, should also be a strong advocate for

- better- working cnvironment,  As proposed in the Priority - Industrial Projects

section in this report, JIEC should conduct seminars and workshops at their IEs so
that the managers of private enterprise become aware of the merit of good working
cnvironment and how to achieve it.

After substantial achievement of the health program, it will be possible to extend

the interest of majority of the public on conservation of nalura] environment, * In
the nature conservauon progmm GCEP- should be n,sponsnb!e for organizing and o

' iamplcmcmmg the program in cooperation wnh NGOs such as Jordaman L
‘Environmental Society and Royal Society for Conservation of Naum, The role of
‘universilies as opinion- leader and technical advisor is also nnp0rhnl  GCEP

shall be ready to take the initiative by the‘long-term time frame when it employs
sufficiemt number of the staff.” In the mean time, the lwd NGOs should be

responsible for the awareness program on natuee conservation,
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Table 6-1-4 Indicators of Development of Economy (1993)

Country GNP Ratio of Dependence  Ratio of Dependence

per Capita onExport/l  onlmporn /2

Tordan LOR35. 2ss% . M3% .
 <less than $500> .
Bangladesh 220 8.8 % 154 %
India | 200 82% 87 %
~ Pakistan 430 O RS% 0 118 %
- <$500.~ $1,000> | | - o
- ! Sri Lanka : o600 . 0 262%. 350 %
-~ Philippine 830 0 . 27% - 316%
Egypt 660 6l% 223 %
<$1,000 ~ $2,000> - ‘
- Morocco : 1,030 124 % D 259 %
Rumania - 1,120 - ; !'I.S % L 4%

- Tumisia 1,780 C248% 405 %
<52,000 ~ $5,000> S i SR
“Thailand 2,040 30.9 % 38.3 %

Tutkey =~ 2,120 122 % 23.0%
Poland | 2,270 162 % 216 %
| <S5,000 ~ $10,000> o | o
Greece o 7390 12.7 % 13 - -33_0_'9 o 13
Korea 1670 243 % 248 %
. :Portugal : 7,890 ‘198% . 313
. <S10,000 ~ $20,000> | | - ;

. Taiwan 10,826 . 386% 350 %
el 13,760 20.3 % 31.3 %
UK. 17970 - 17.4 % 19.8 %

- <More than $20,000> o o

© Camada 20,670 253 % | 242 %

Germany 23,560 19.2 % 17.3 %
Japan 31450 92% 62%

: Source:  World $tﬁti's(i§s. 95/96, Tsunela Yano Memorial Sociely
Reaharks:; f1: Ratio of dependence onexport @ Ratio of export vahie to GNP
~ 42: Ratio of dependence on import © . Ratio of import value to GNP

©73: 1992 figures.



Table 6-1-5  Structure of Domeslic Exports and Imports @
Unit: JDI1,000
Domestic Expori* Import
Consumer goods o _ T
- Current consvmer goods 293310 369% 462,074 19.6%
Durable consumer goods 14,478 1.8 % 89,798 3.8 %
“Sub-total 307,788  388%  'S51.872  23.4%
" Crude material andinlcnncdiatc goods . :
 Crude material 192,962 24.3 %
Fuels | 289,043 122%
:Conslruction material 32,305 S 4.1 % 33316 1.4%
Other intermediate godd_s ‘ 209,230 26.4 % 046,927 40.1 %
- Sub-total o 434,587 547% 1269286 53.7%
Paﬂs_ and aécc_ssariés ' 6,522: - 08 %. O 16,653 49%
~ Capital goods 45022 57% 34420, 15%
Transporiation " equipment R . %
except small motor vehicles = 17,046 33%
“Oxher “capital goods including , o
- machinery and equipment 299751 129 %
Live animals for breeding | _ ‘1,642 _0.1_%:
Other goods | 11913 - 05%
Total Domestic Export 793919 100.0% 2,362,583 100.0%

" Source; Monthly Statistical Bulletin, September 1995
Central Bank of ]o_rdan
" Rematks; - *: Excluding the re-exports of impoited goods,
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VII. INDUSTRIAL DEVELOPMENT PLAN

The overall industrial development plan for the Southern Districts has been formulated
in line with the proposed development strategies, as shown below:

- Formulation of Industrial Devetopment Plan for the Southern Districts

! ' Industial Estates (HEs)  }——
W

Development Strategy for Industrial Development
L1 the Strategic Sub-sector ; Hae- Program for the
Chemical Industry . || . Southern Dislricis

Comparative Advantages 5| Target Categories /
of the Souther Districts = Product Mix -

Y .

Priority / High Priority

- - Industrial Projects
(14 projects)

Raising the Level of
Ecenomic Infrastructures.

- 7-1 Dc;'clopmém Sl..ralé:gy for the St:m'lcgic !nduslﬁal Sub—Scctbf
7- l.—l S_clcclfon of 4P_r'o.ducl Ml\ .
| (.l.j Selection criteria for.lz.ir;gc:l éa_lcgoﬁc's of indtist;y :
'_ The 'bas'jic- pr;in.cipl.e fof setting ‘up. the sclééﬁon_critéxia;is :thc pote.nlizdil‘y.f of the
industries in the light of the advantages / éisadvaniagcs of four governoraies as well as of

't_hc' country, not only in the current perspective but also middle and long-term
perspectives.



STEP- | ' ' STEP-S

Evaluation of Locational ; T
Advantages/ Disadvantage Other Considerations
of 4 Governorates Locational * International Compelitions
« Population & labor force Analysis of 4 * International Economic Environment
. ResouTc_‘es_endowmem | _yGovernorates M-, s Concetn about Scale Economy
* Urbanization for Appropriate
« Infrastructure Types of
+ Tax incentive industries

+ Environmental constraint :

« Others : . e L

— o | ' |Promising Calegdﬁcs garge( o
¥ of Industries to be ategorics o

. | Industry for
o Located in
STEP-2 | A Governorates _ 4 Gq\ernorates
Analysis of Domcsli_c |
Market '
| . _
Inventory of Existing - i —
Industiesby C?;relallon STEP -4
Category i Jordan @ - ol Types - : : ‘ '
a— : R and o " | | Categories of Industries
Unit Requiremént for Ca_tegone_s 1 Currently Locatedin =
Industrial Production | of Industries 4 Governorates
S+ Water B R -
-« Labor o S Catcgories of Industries || .
« Others ' : o : fnterested in Locating inl} |
: ' ' 14 Governorates

Scnenmg Procedure for ‘;eleclmg Target Calego: lcs of Industry

The prom.dure for sclccung the target catcgones of mdustry. whlch are evﬂuatcd lo be
fit for the dcvelopmenl in either one or several of the four govérnorates etlher in the form
of the remforcemcnt of the cxisting bases or new mlroductlon / establishment into the four
govcrnorales is shown in the above. The proadllrc compnscs five sleps as expl:uncd
hemmdcr

It should be noted that the target industries do not necessarily mean that those
industries which are not among the target catcgoriés of induslry should not be prémotcd :
Rather "the targel calegones of mduslry" should be mtcrpretcd as lhose Wthh should be
'brought into the focus for the accdcmtcd dcvelopment in the coming years

1) Step- 1

Fn’ally ~ advantages as well as disadvanlages- of the four governorates of Karak,
Ts '\ﬁla Ma'an and Aqaba are evaluated from various aspeets including tabor force,
resource endowntent, infrastructure, tax incentives, etc. - Based on the evaluation,

7-2



"3)Step -3

fitness of the various types of industries to the governorates arc assessed, la_kin‘g into
account their locational requirements as shown in Table 7-1-1. | '

2) Step - 2

Secondly; correlation between the above mentioned types of indusiries and

- categories of industries are analyzed based on the relevant: information and data

including foreign trade statistics of Jordan, categories of industries currently in
operation in Jordan, and unit water and labor requirement.

Appropriates types of industries for each governorate (Table 7-1-1) ahd correlation
between lypes and categories of industries (Table 7-1-2) are cor_nparéd to obtain the
correlation between the gchmorafes and categories of industries. The results are
summarized in Table 7-1-3. If the go_vemorai@ meets not less than 6 lbcé@ional' |
re(;uiremcnls of the category, i.e., not less than six (6)'As'(_A+, A, A)or B+s or not’
less than' one. third of the seventeen (17) re&juircmenls, thc gbvémorau, should -

- introduce or further promote ‘the category of mdustncs 'Ihesc categorics are

consnden.d as promlsmg ones for the govcmorate and shown in Table 7- l -4.

_ _4)Slep14 S

Int Step 4, lhc pronnsmg catcgones for each governorate are compared with the
mventory of the cxisting enterprises by category (Table 7-1- 6) as well as the intercsted
enlerpfises with prefcrrcd governorates by category (Tables 7-1-7). The comparison is
shown in Table 7-1-5. In this study, the following criteria is set up in order to select

the target categories of industry for each governorate unless eliminated -in the

subsequent and final slep 5.
(2} Promising categor:cs selected during Step - 3 {the cnrcle indicated as Study
(S) in the ﬁgure below) are all included in the target catcgones
“(b) In case the category is currenlly existent (the circle indicated as Exisling
(E) in’ the figure bclow) and . preferrccl by the polemlai mvcntors to be
located in the govemoralc (lhc cnrcle mdxcated as Interested (D) in the figure
below), the calegory is included in the larget categorles of industry
regardlcss it is among the promismg ones,

The siriped partin {hc ﬁgure below indicates' the selected target categories of industry.



5

Intercsted ¥ 7

(D y///%

5) Step - 5

In this final step, other factors are taken into account which are not considered up to
©Step - 4 including : '
" (a)  Intemational competitions _
" (b) ~ International economic environment
{¢)  Concern abom _thc cconomy of scale

Actually. petroleum - refineries - which have been nominated in Aqaba and Ma'an
Governorates by the work up to Step - 4 are eliminated by Step - 5. Although Jordan 'has_
an idea to _Iibuild “an. expoﬂ'—orientc’d r‘éﬁﬁery‘, Jordan is not considered to have a
comparative advantage for locating it over oil-producing countries in the Middle East. -

" These selected in Step - 4.and not eliminated in Step - 5 are the 1argel' categories of
industrics for the four governorates. ’ ST

(2) Tér_get (:ategoricé of inﬁuslry

The target categories of industry selected  are given in the table bclow.'



»
L
i

Target Categories of lndﬁslry
to be Located in the Four Governorates

Calegories of Industry . Karak  Tafita Maan  Agaha
250 Mining 0 0 0
311 Food manufacturing S0

o

313 Beverage

o
o

322 Wearing appé:e!
3317332 Wood & Cork / Furnituse
* 1341 Paper products

C
©

351/352 Chemical, phannaceuticat
361/362/369 Poltery, glass & Non-metal
381 Fabricated metal '
382 Machinery

383 Electrical machinery

o0 000000
oo oo

o

384 Transport equipment

ococoococoo0

385 Professional equ:pmcnt

—
—

 The number of target calegones | _ 9 2 9

Scurée: The Study Team’

As shown m the table, Aqaba is leading mnon_é the four govemoratés with cl_éven (11)

" target categories, followed by Ma'an (9) and Karak (9).

) Appmpn'alq caleéories for Karak Govcm(')rate

‘The selec{ed target categones for Karak Govcmorate are, as shown in the above

“ ‘ table mining; food manuf’tclurmg, bevemge wearing apparel wood and cork /
'-_furmmre paper producls chemnca! and pharmaccuucal pottery, glass and non-metal;
- and fabricated mcla]

Am()ng the four governorates, Karak has the largest popuhhon which is more than

' double the populduon of other three governorates. It has aJso agro-resources as well as

mineral resources. This govemora!c is the closest to Amman Capll’ﬂ Region among
the four governoratcs. However, itis not a suilable location for export and_:mpo_rl of

- goods, e}tcepl the fact that it is close to the Queen Alia International Airpon According

to the investment promouon Iaw Karak is classxﬂed as Zonc C and gwcn the best tax

- mccn{wes

me these advantages and disadvantages, the target categories a:e‘mainly' for the
major domestic market and local market, except some chemicals and wearing apparels.
They are mostly labor intensive categories, and mineral or agro-resources based
categories. '



2) Target categories for Tafila Governorate

The target categories for Tafila Governorate are only mining and pottery, glass and
non-metal,

Tafila has the smallest populalibn among the four governorates and is located not
‘close to Amman Capital Region, seaport nor airport. It has rich mineral resources such
as phosphatc rock, limestone, natural sand and copper. Tafilais classified as Zone C
- bythe inveslment promotion law, and given the best tax incénlivcs, as well as Karak.

From these aclvanlagcs and disadvantages, the target categories are lmuted to -

mmcra] resource-based category mmmg and pottery, glass and non- -metal mduslrg,,
' pamcularly cement manufaclunng

3) Target categories for Ma'an Governorate

Ma'an ' has . the followmg advantages: rich  mineral’; resources, 'pmrticularly‘ :
phosphate rock of bshldlya mine with the larges{ reserves; relatively close location to .
the Agaba Port and the Agaba International Airport; close location lo Drsi- water

B (1 (Vo smtabmty for technology intensive categories based on experience and
accumulation in the manufacturing industry, such as car repairing and pats
manufacturing which havé been developed by the trade with the neighboring countries;

the best tax incentive as Zone C by the investment promolion Taw; little resiraint. in -

' prowdmg enough space for manufacturing; and good locauon for industrial
coopcmuon with S'audl Arabla and Iraq On:the olher hand, its populatnon is low

| dcspltca vast area size, lhcn,fon,, loca] market is Imnled and labor is not enough for
labor intensive mdustnes

From these advanlages and disadvantages, the following arc selected as target
calcgories for Ma' an Governorate: mining; wearing apparel; wood 'md cork / fumiture;
chenical - and ph'mnaceuueal poltery,  glass and non- me{al fabricated 'mclal;
machmexy lranspon eqmpmcnl and profcssmnal cqmpmcnt ‘

4) Target calcgones for Aqab'i Goveruomtc

Aqaba has lhc followmg advaniagcs Thc AQ'Ib‘\ Port and 1hc Aqaba Internauonal |

~ Airport; close location to Disi water sésources; experience and accumulation in the
manufacturing industry, such'as car repairing, building and repairing of small ships or

boats; and good location for industrial coopération wilh Isracl, Saudi Arabia and Egypt.

- However, its location is far from Amman Capilzil Region.



From these advantage and disadvantages, the following categories are selected as -
target categorics for Aqaba Govemorate: mining; food manufacturing; wearing
apparel, wood and cotk / furniture; chemical and pharmaceutical; polléry.‘ glass and

" non-metal; fabricated meial; machinery; electrical machinery; transport eqtiipmem; and
professional equipment. '

{3) Product Mix

The product mix has been selected based on tilc potcntialiiy’ of the pfoduct mix in the’

' light of the advantages / disadvantages of the four govertorates, not only in the current

perspective but also middle and long-tcrm perspectives. The results are listed b’elow‘,by‘
governorate: | o

Karak Governorate

Categories of Industry Product Mix

290 Mining . I Phosphate rock; gypsum, oil shale, limestone,
S o wadi sediment and pure limestone
311 Food Manufacturing "Canning of fruits and vegetables, jams and . -
. _ ¢ Jellies; pickles and sauces; biscuits; candies
3i3 Beverage : .. Softdrinks including fruit-flavored and:
- : - carvonated fruit drinks =
" 322 Wearing apparel - " Wearing apparel of high and medium quality
o i : - including underwear, outerwear, hat, etc.
- 331/332 Wood & cork / o ' 'Luinbet; building materials such a sash, doors -
furniture. L window and door frames, wooden furniture and
fixture, etc. _
" 341 Paper prcdticis_ S ‘Shipping boxes or cases made of corrugated or
' . o solid fiberboard.
3514352 Cheniical, The Dead Sea mineral resource-based chemicals
phammaceutical : . such as potassium chloride fertilizer,

magaesium oxide, bromine and its derivatives,
industrial and table salt, etc.; paint; synthetic

: o detergent - :
" 361/362/369 Poltery, glass Pottery; stuctural clay product such as bricks,
& Non-neetal A tile, pipe and refractories; gypsum plasler,
' S - concrete block
- 381 Fabricated metal o Cut-ler)':f, hand tools' and general hardware,

- structural metal products such as metal doors
. and screens, window frame and sashes, metal
* staircase and other architectural metal work;
kitchen works




- Tafila Governorate

Categories of Industry

Product Mix

290 Mining

361/362/369 Pottery, glass
& Non-metal

Phosphate rock, oil shale, natural sand,
limestone and copper

Glass and glass products; cement; gypsum-
plaslcr structural clay product such as bricks,
tile, pipe and refractories; concrete block

Ma'an Goverorate

- Product Mix

Categories of Industry
~ 290 Mining Phosphate rock, limestone and kaolin
322 Wearing apparel Wearing apparel of high and medium quatity
: int_;luding underwear, outerwear, hat, efc.
‘ 331!33_2 Wood & cork /- " Lumber, building materials such a sash, doors .
fumnitare window and door frames, - wooden fumilure
- and fixlure, etc.
'351/352 Cheimical, - Phosphoric acid and phosphate rock- bascd
pharnmceu’iical ' chemicals

361/362!369 Pollexy glass

& Non-metal

381 l*fabricated metal
382 Machinery

384 .Transporl equipment’

- 385 Professional equipli\en; _

‘Glass and glass producis slr\lctural clay product
- such as bricks, tile, pipe and refracloncs

conerete block : )

- Cutlery, hand tools and general ha_rdware

structural metal products such as metal doors
and screens, window frame and sashes, metal

g slalrcasc and other amhllectural metal work

- Alteration and rcpalr of heavy machmery and
- equipment used by mining industry and
* chemical industiy; agncultural nnchmeay and

equipiment

Assembling, alleratlon and n,p'ur of motor
vehicles; manufacturing parts for small
lrdnsportatlon eqmpment

: L'lboralor) and S(:lenuf ic mstmmcnts, watchcs

and clocks
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Aqaba Governorate

Categories of Industry Product Mix
290 Mining Granite and glass sand
311 Food Manufacturing Ice cream; bakery; candies
322 Wearing appare! Wearing apparcl of high and medium quality
| including underwear, outerwear, hat, etc.
331/332 Wood & cork / ~ Lumber, building materials such a sash, doors

furniture

" 351/352 Chemical,
- pharmaceatical

361/362/369 Poltery, glass

& Non-metal -

381 Fabricated metal

| '3.82 Machinefy

383 E_lecin‘cal mac_hiné;y'

384 Transport éqﬁipxheﬁt

- 385 Professional éqﬁipxﬁent -

window and door frames,  wooden fumiture
and fixlure, elc.

Phosphate rock-based chemicals such as

- phosphoric acid and phosphatic fertilizers;

potash-based chemicals such as polassxum
sulfate; paint

Glass and glass producls, structural clay
product such as bricks, tile, pipe and

‘refraclories; concreie blocks; artificial marble

board

- Cutlery, hand tools and geneml hardware; -

structural metal products such as metal doors

~and screens, window frame and sashes, metal

slaircase and other architectural metal work

Alteration and repair of heavy machinery and .
equipment used by seaport, construction

-industry and chemical induslry; agncullural |

machinery and equipment
Renovation and repair of electric motors;

“assembling of electric appliances such'as TV.
- and refrigerator; fluorescent lamp

~ Ship building and repair; alteration and repair of
_ motor vehicles; spare parts for vehicles

_ Labomiony and scientific instruments; watches
“and clocks :

7-1-2 Séleclion of the Slralcgiﬁ: Industrial Sub-sector and Its Development Strategy

(1) Selecuon of the slrata.,glc mduslnal sub sector

- Among targct ca(egorles of manuf: qclunng mduslry selected in the previouis section, the
chcnuc’tl nnduslry has béen sclcclcd as lhe strateglc mdustnal sub- sector in the Southcrn

Districts for the followmg reasons

1)  The chemical industry cém’ effectively ‘utilize mineral fesources in' the Southern -
Districts, such as phosphate rock and minérals involved in the Dead Sea water.

2)  The chemical industry can generate more value added by processing local mineral
resources followed by exports, '



3

4)

The chemical industry can produce exportable products, which enable Jordan to
earn more foreign currency. Highly skilled-labors are not necessary for
naanufacturing high grade producls for export, if the chemical plant is well
designed and constructed.

The chemical industry ‘that will be developed from the existing potash and
- phosphaltic fertilizer industries can use accumulated know-how of technology,

operation and product dealing. Utilization of a part of the existing facilities in

 these industries can reduce the required capital investment.

5)

. possibiliies of high cost-compeiitiveness by ulilization of local mineral

6)

7

The chemical industry can manufacture chemical commodities which have =

FCSOUrRCES.

The presence of fund in the two large—sc_aie entc{pﬁses of JPMC and APC make
it possible to develop the chemical industry ~ that is capital imcnsive.

In the Soulhem Districts, the site area is 'wallablc for the chancal mduslry that

needs a wide Iand and consumes a !argc amount of water

8y

E ) R

10}

’_ic chemical industry has pbsSibilities for new'dc'velopmem.
The chemical iriduslr)fdevelopmen't will have effects of dévclopmédt of other
induslries such as machine and 'elec(ricai ma’chiric ihdust:riés. '

In the ﬁcid of thc chemlcal mduslry, cooperahon with lsracl wsll be avzu!able
along the pcacc process )

(2) Formulation of the slratcgy

1) Core fields for development

For the development strategy fo_r the chemical industry, a realistic measure is to

concentrate in the following core ficlds that have great potentialities. ., -

+. " Dead Sea mineral- based chemical indﬁsiry
+ Phosphate rock-baéc:d chemical industry

'Alll_loﬁ gh l_hé Southicrn Districls already have existing faciolries of both ficlds, the

- applications are limited al present as illustrated below. The Study Team recommends

1 extend mineral resources utilization to wider application. Dead Sea mineral-based
“chemical industry should diversify its products from potassium chloride. Phosphate
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- rock-based chemical industry should expand fertilizer production capac:ty to convert
§ about half of phosphate rock mined in Jordan to fettilizer. |

Dead Sea Mineral-based
Chemical Industry

‘Comprehensive
Potassium Utilization
Chlonide "

Diveisily

Phosphqte_Rock-based
: -'Ckemical- Industry

| ' S chllzer‘ - ' , L
N . : Export : Phosphate Rock -~ Fedtilizer
. ' : . ) : @ . ' : EXPOI" EKPO[( :
' ' Phosphate Rock '

' Export " Expansion of

Fertilize# Production”

S ' Dcvelopment S(ralegy for Chemical Industry
2) Duad Sea mineral-based chemical mdusny

(a) Backgronnd

From ininei'al involved in water. of the Dead Sea, potassium chloride that is one

. of lhe major exporiabie goods of Iordan, is bcmg produced The water of the Dcad

Sea involves salts of nmgncsmm broxmnc sodium, calciam, etc. as well as

' polassnum The concentrations of such salls in Lhc Dead Sea water are much higher
than those in sea water. The concentrauon of lhe Dead Seaj iS ‘iS foilows

- Water - T2.5%
g - Magnesium Chloride 14.5%
ko + Sodium Chloride 1.5%

« Calcium Chloride 3.8%
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» Potassium Chloride 1.2%
- Magnesium Bromide 0.5%
Diversifying products from the potassium chloride can lead development of the
chemical industsy.

(b) Description of the Dead Sea mineral-based chemical industry
_ { Dead Sea Water ) _

Potash’ : o - Salt ' Magnesium | - Bromine -
Industry | - | Manufacturing ‘ Iodustry + Industry
' " Industry ' R}

£ Potassium
B Chloride

S Related -

Industry

: Magnéium
. Clinker -

[ Related” Related Retated
Industry. . Industry - L Industry . |

Igg-eng - ® Currently produced in Jordan ° O Currently not prqduced in Jordan

" The Planned Structure of the Dead Sea Mineral-Based Chemical Indusity

" The above figure illustrates the planned structure of the Dead Sea mineml based

chemical industey. This mduslry consists of a potash industry, a sall manufactunng-

indusiry, a soda industry, a magncsmm mduslry and a bromine industry.

_ The &ad Se1 mmcral based chcmml mdusiry is not as systcnmumd as lhe ' _
: 'pclrpchcn_ucql mduslry, because its slarlmg material, i.e. the Dead Sea water is qmte o

~ unique. Therefore, the above stiucture has been made with some assumption based
the other inorganic chemical industries. The structure needs some verification.

_ The Dead Sea mineral based-chetical will be used for agricultural and industrial
purposes as shown on the table below.

T-12
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Users of the Dead Sea Mineral-Based Cheiicals

_@_g:ic_u!tural‘ . Industrial .
I Y ootogofied ] Y| : : :
=0 E ) g1 8 o (4 J @
5lelg lg| &gt
= (4] . g 2 :,-_3 g ﬁ
18 g || 8
£, ol I A
Potassium Chioride 0 {0 _ _
Potassm Sutaie o [T T
Table Salt o ; T Te T : D
Industrial Salt ' ; ol ol |- N T
"Caustic Soda . ) ctol" " Totoelolol T
“Chiorine . o | o ’ o T
Soda Ash 1o T o .
Magnesnum Hydr_q:gd_e_ﬁ THojolo - Tol
ql\”fl_agncsmm Clinker i T K
_Bromine o} o [
a) Potash lnd_ustr'y
‘ Potass:um Chlonde

~Potassium chloridé is produced m the world mostly from solid - ores
'occurrmg in underground deposits 300-1700 m decp. However, it is produced
* from the Dead Sea water in Jordan and lsrael Carnallite (KClMgClz 6H,0) .
separated from the Dead Sea water by the solar cvapor_'mon_ pond system are

_ re_ﬁh_ed to potassium chioﬁde by the hot leach plant of the cold crystallization

plant.

: Potassium chloride is utilized mainly. as fertilizer. Besides fertitizer, it is
' ulilized for a raw material for other potassiuim salts and medicines; heat treatment

- agents; and analytical reagents.

Potassium chlondc accounts for the most of potash in the global market. The
global capacity of potash was about 35 million K7O tons in 1995 and its 73 % is

" located in the North America 'md the CIS counlncs The global production
; amount in 1994 was 22.5 nnll:on KgO tons, of whlch Canada, the CIS countries
and Germany together account for 73 %. Approxlmatcly 20 million K70 tons of

potash was consumed in the world, and the half was consumed in the Umted
States, China and Brazil. The world producnon and trade amount had been
decreased from the pcak year 1988 by confusion of the former Soviet Union-
caused by a collapse of the economic struclure, but it has been getting better
since the bottom year 1993, During this change in market, Canada had stronger
power as the largest producing and exporting country of potash in the world,

7-13



and it is expected that Canada control the world market by means of production
adjustments in the future.

Potassivm Sulfate

Several types of chemical processes are used to produce polassium sulfate.
The traditional Mannheim process is used in countries that produce potassium
chloride bul that lack a natural resource of sulfate salts for converting the
‘potassium chloride to potassium sulfate. In this process, potassium chloride
reacts with sulfuric acid to yield potassium sulfate and hydrogen chloride as a
co-product. '

2 KCl + H2804 ——» K2504 + 2 HCl

Compared with pbtassium'chlor_idc, potassium sulfate plays a minor role as

sources of potassiom in agriculture. Despite this small percentage in terms of
total potash sales, potassium sulfate in simple form or combined with MgSO4 as

a double salt is an essential source of potassium for ctops that are chloride
~ sensitive. In arid parts of the world md where saline water is the only tmganon' '

water available, potassium sulfate must be used instead of polassmm chloride to
- avoid chlondc loxlcny Potassium sulfate is also a well- establlshcd source of
soluble sulfur an cssenual clement for plant gtowlh

: _b) Salt Manufaclunng Industry

j nduslnal Salt
' lndustnal salt is manufactured from the Dead Sea water wnh hagh

concentration of sodmm chloride by the sohr evapcratlon pond sys(cm utilizing o

dry climate.

Industrial salt is utilized for producing chemicals such as caustic soda and
“soda ash, and food industry. ' ' '

4Table Sait . ¢
- Tablé salt is manufaclurcd from mclustnai salt by addmg magnesmm chlonde

and mher micro- mgrcdicms for beuu taste and numuon Since these additives is -

. easy. to adsorb mmslun,. calcmm phosphale, magncsmm carbonate and starch
arc added in sonic'cases to avoid deliquescence caused by adsorbed monsmre
"able salt is utilized for the food industry and cooking.
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¢} Soda Industry

Caustic Seda _

Caustic soda is produced, together with chlorine and hydrogen, from salt.
Saltis decomposed by means of an electric current, after pre-treatment. An ion-
exchange membrane process, a membrane process and a mercury cell process
are used in the world. } '

Caustrc soda has very wide applications as follows:

+ Manufacturing rayon, ccllophanc and artificial fibers.

. Manufacturing intermediate products of dyes, essence, medlcmc etc. -

- Refining of oils and fats, mmlufacturmg soap and manufacturing paper .
and pulp | | : B |

¢ Qil refining

~» Manufacturing alumna and various kinds of soda
+ ‘Softening of water
y General chemical cleanmg. neutrahzatlon chenuca] analysis.

- As thc chloro atkali industry, caushc soda is proclucuj together wxlh chlorme

: The worldw:de produchon of caustic soda is ap},roxmlatcly 40 miltion tons per

year and about 60 % is produccd in the North America, the Western Europc and
Japan. Supply and demand in four regions which include the above three regions

- and As:an region, and’the b'ilancc of caustic soda and chlorine are important

factors to grasp thc medium and long lerm (rend of the world market .

'_ Ca‘us'tic soda: p_roductiion in the Middle Easl _zind Africa region is 1.3 million
tons per year and Saudi Arabia plays a central role. In Saudi Arabia, about 450

" thousand tons of caustic soda is annually produced and exported, while a total

amount of produced chlorine is used for ethylene dichloride (EDC) production

- that is also exported.

' cmmin'e? :

Chlonnc is manuhcmrcd by the elccmc dccomposmon togelher with caustic
soda. o ' :

Chlormc is uhhzcd as raw mmenal of polyvmyl chlondc (PVC), vmyl

" chloride monomer (VCM) anrd cthylenc dichloride (EDC). Chlonne is also raw

material of bleaching powder and sodivm hypo chloride that arc_: used for
bleaching of paper and fiber, and for treatment of lap water and sewage. -
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_ Chlorine based solvent such as carbon tetrachloride is also manufactured from &
“chlorine. - ' %

Soda Ash (Sodium carbonate anhydrous)

Soda ash is generally produced by the ammonia-soda method (Solvey
process). The raw materials are comnion salt and limestone. Aminonia enters
into the process but is not consumed, and 'only a very small amount is lost.
Consequently, it is not a raw material in the usual sense.

" The ovér_all reaction for the entire process shown below does not take place
directly, but in a number of steps. '

CaCO_x (limestone) + 2 NaCl (conunon salt) ———»NayCOj3 (soda ash) + CaCl;

Common Salt Limestone, Coke

Brine preparation I

o —— =1 Ammonia Absorber : Sla!_(ér
i-a 4
| §| | | R
o s : : cO2 : : IR i &
s Steam E: lCarbonalion Cn::-lumn]'4 — S g :
R ‘_ | i * | "Milkof Lime
: limmonia Recdr‘ér'iy %—— Filters S

Cco2

Distiler Waste - - Y X
- (CaCI) o e
ST L [__Ealcine'rs -

Soda Ash

Reaction scheme of the Solvey ammonia-soda process

The first step is calcination of limestone with fuelin a kiln to produce carbon
dioxide and lime (CaO). ' '

' CaCOy——» Ca0+CO; C+0y —> €O
© The lime is slacked with excess water 1o form a thick milk of Iimek(Cai((j)H)z)'.

Ca0 + H)0 ——» Ca(OH), - i
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Common salt, in the form of near-saturated, purified brine, is treated with
ammonia and carbon dioxide producing 'mlmonla chloride and prcc;pnatmg
sodium bicarbonate, which is filtered. '

'NaCl + NH3 + COp + H;0 «———» NallCO + NH4Cl

~ The milk of lime is added to the filtrates and distilled to recover ammonia.

2 NH4Cl+ Ca(OHY, -—_-"':"'2Ni-{3+C_aClz ¥2H20

Flllc,red sodium bicarbonate is therm'ﬂly dccomposed at about 200 degree

' ccntlgradc to soda ash.

2 NaHCO3 ——» NayC03 + H0+ CO3

The largest use of soda ash is in glass manufacture. It is also used in the
production sodium bicarbonate, sodium silicate, barium carbonate, glutamic acid,
amine acid, detergent, intermédiate of dyes, sodivm dichromate, etc.

d) Magnesium Indu_slr)f

_ Magncsmm Hydroxide

Calcium carbonaie is produced as a co- produc( by adding slaked lime into the

" Dead Sea water without pre-treatment, ' since the Dead Sea water involves _
; carbomc 10n together as well as nngnesmm ion. 'l'herefore carbon dioxide is

removed from theé raw materiat followed by a reaction with slaked lime to

L produce magnesmm hydroxxde The reaction product js rather colloidal form that

. is not easy 1o, precipitate and washing. In order to avoid such phcnomcm

© *magnesium hydroxide panicies are chlarge:d, by means of seeds'circulation. to
“make magnesium hydroxidc with good precipitation and filtration.

‘Solid magnesium hydroxide is used to produce adsorbents, fertilizers,
medicines, ceramics, artificial :marbh_:, add_ilivés to heavy fucl oil, detergents,
polyVinyl chloriae': étabili‘zérs', phosphatic :magnesium etc. Shirry nmgneshm
hydrmtide’ is L]Séd.fo'!' flue gas desulfurization. -
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Brine : Limestone

. |

Pretreatment Classification |- Slaking |-@-—- Calcination

Reaction — ;
. ‘ | Drying

Thickening |, |~ | | Crushing
I " Sead - v
Washing , . Packagirig
Filtration — " Product

- Manufacluring Process of Magnesium Hydroxide

: Magnesmm Oxlde

Magnesiun: oxide is the principal producl of the magnesnum mdustry It is
usually produced by calcining magnesium hydroxide.

~* Comimercial magnesium oxide is available a caustic-calcined inagnesia, dead-

~bumed magnesm, and fused magncsm Causl:c calcined magnesms are produced

below 900 *C and afe cha:aclenzed by moderatc to htgh chemical reactivities.

‘Dead-buried magnes;a an, produced above 1400 °C and an, chﬁractenzcd by

their low chiemical réactivities and their résistance 16 the basic ‘'slag employed in
the metal-refining industry. Pure fused 11)égncsiﬁ is prbduccd at temperatures
above 2750 °C. It is superior to dead-burned magncsna in lerms of strcngth
abrasmn resistance, and chemical slabxhly

¢) Bromine !ndusuy

" The most readily recoverable form of bromine occurs in the hydrosphere a

soluble bromine salts. The bromide concentration in sea water is repored

generally to be 65 mg/litter, aIthough many data are varied. Other extractable
sources of bromine oceur in salt lakes, ‘salines, and inland seas. The Dead Sea is
the richest source, containing nedrly 4 gflitter of bromide at the surface and 8.3
ghitter of bromide in the effluent water of potassium chloride production.
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Preheating

4«————Acid for PH control
L________.,, Condening

Fractional Ditillation

——- Steam . : $

* Purified Bromine -

Reaction

Bromine Vapor —gs-!

- Manufacturing of Bromine

The manufacturing process of bromine consists of four steps: (1) oxidation of
bromide to bromine; (2) bromine _vapof removat from solution; (3} isolation of
bromine from the vapor; (4) puriﬁca:tion. For the step (1), chlo_riﬁe is usually
used for oxidation. In the step (2), to remove bromine vapor, it is economical
way that steam is nonnally used in the case thal the raw material contains more n
than | gﬂmer of bromine, on the other hand air is used in the case of the raw

material wnth lower bromine conéentration like sca water.

Of the raw material, after preheating, ac;d;ly is controlled at around pH 3 by

' addmg sulfuric acid, etc, Then the pretreated raw material and chlorine gas are
- fed to’a reactor from' the top and the bottom, respectively. The raw material

contacts wnh chlorine gas in the reactor t6 libérate’ brontine. The reactant is sent
by steari-ont to & condenser where crude bromine is obtained. The crude
bromine is then fractionated {or_punﬁcauon. :

| MgBr + Clz —— MgCIg + Br2

- Bromine is used to produce agricultural chemicals, fire retardants for plastics

" and syathetic chemical fibers, other industrial chemicals, etc.

Fire retardants are divided into- halogen., phosphorus and inorganic fire

 retardants. Halogen fire retardants are further divided into bromide 'md chloride.

The typical brontine based fire ‘retardants is tetrabromobisphenol-A - and its
demand is increasing, because a restriction of non- combus{;blhly has been
strengthened for electric apphances ‘ '



(c) Dead Sea mineral- based chemical industry in the Southern Districts

a) Jordan Dead Sea Industries Company (JODICQ) was established as a holding
company, wilh the following sharcholders: APC (51%), Social Security
“Corporation (18%), Jordan Investment Corporation (10%), Jordan Phosphate
- Mines Company (6%) and others (15%), for investment to the Dead Sea mineral
~ resources development as mentioned in' the previous chapter. This company is
- proceeding the projects for industrial and table salt, potassium sulfate, magnesium
oxide and bromine. In this way, the Dead Sea mineral-based chemical industry has
been started diversifﬁng._Successivc implementation of the projects and their
comprehensive expansion encourage the industrialization in the Southern Districts.

 b) The following attentions should be paid- to promofe the Dead Sea mineral-based
chemical industry:

“ It is not a realistic measure that ixldtistria}izalion'is promoted for all

.+ producis mentioned abovc simnultancously. Phase-in: program of. products'

is recommendcd in considération of product lmkagc

“Itis neccssary'lo investigate lhe‘poténlia] :mrkets from view points of the |

current status, the future prospect and possibility of Jordan's )ommg
Stable markets are csscnlla] for the success in projects, therefore, equity
~ participation by potential custommers inay be required for some cases.

* Selection of product'ion"tochnology needs 10 invcs'lig'ite the requirement of -

raw miaterials and utilities, product quahty. kmds of by products
: .e:xpencnces in commercial operation, required investment,

. Feasibility studies are essentially required for detail investigation.

+ Cooperalion with Israeli enterprises should be considered as much as

possible, because Jordan and Israel can use a common mineral resources

~ from the Dead Sea. Technology. introduction from Israel, cooperative. -

- distribution of producis and rescarch and development are seemed smlable
for cooperauon ‘ '

| ¢) Site Ioc'alion for the Dead Sea min;:ra]-baséd chemical induslry-should be selected
based on the two categories of products as follows: :

+ For the products that needs large amounts of the Dead Sea water or the
brine from the existing potassivm chloride plants, near Safi in Karak
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. Governorate where the existing polassim"_n' chlo;idé plant exists is’ a

mandatory location. Industries belonging to this category are
manvfacturing of potassium chloride, industrial/table salt, magnesivm
hydroxide, magnesium oxide and bromine.

- For other products that can be exported, suitable location is Agaba where

there is a port for exportation, or near Saft where raw material linkage is -
available. Industrics belongs to this category is manufacturing of potassnum_

:sulfate and caustic soda.

3) Phb.éphalc rock-based chemical industry

(a) Background

The table below shows reserves of phoSphatc rock of '_lhe three phosphate mines

‘in Jordan. -

- Reserves of Phosphate Rock
“(as of Janvary 1, 1996) _ : .
- Unit: Million tons

Confirmed _ Probable _ Possiblo __ Total

CAAb 46 6. 68 120
‘AlHasa =~ 0 s 8 76
Eshdiya 814 340 20 14M
Tot 920 . 354 396 1,670

Source: Jordan Phosphate Co., Anaval Report, 1995

*Among three minf:'s'E the Eshidiya' mine has the large.st' reserve of phosphate rock,

reserves

R accountmg for 88% of whole Jordan. A total of conﬁrmed probable and possible

reaches 1.67 biltion tons that corresponds to over 330 times of current

annual production rate in Jordan. This is quite enough for exportation and

mdustnahzanon Proclucuon capacny of the mines are shown below.

DuStgn Capacuy of Phosph'itc Mines
Design Capacity :
" Thousand tons/year

Remarks

. Al Abyad
Al Hasa
Eshidiya

2,500 to be closed in 2006-2010
2.500' ~ to beclosed in 2007-20[0

Ne.l — ° - 3,350 de\elop,d during 1988- 199?
No.2 - 4,200 development to be started from 1999
No.3 © 3,000 - development to be started from 2003-2005

Source: Jotdan Phosphate Co.



Al Abyad and Al Hasa mines are scheduled to be closed duting 2006-2010 duc
to exhaustion of phosphate rock, although the exact schedule depends on whether
- maintaining mining aclivity will be economical or not at the price level of phosphate
rock and cost of mining at that time. On the other hand, the production of Eshidiya
mine will increase gradually to replace the current production at Al Abyad and Al

Hasa mines. JPMC's strategy is to concentrate the progressive dcvclopme.nt'of

Eshidiya mine. A total production capacity of phosphate rock will yeach 10-1t
“million tonis per year at thc end of this cemuiy and this level will be kept since then.

Producuon of Phosphate Rock -

(1995)
- Production, tons/year
AlHassa- 1920220
Al Abyad 1,900,155
_Eshidiya 1,035,591
- Resaifa : 122,934
 Total 4,978,900

Source: Jotdan Phesphate Co., Annual Report, 1995

- Approximately ﬁ:vo million tons of phosphato rock was produced' in Jordan in .

1995 as shown on the above table, 1. million tons of phosphate rock that accounts
for 22% of the total production was sent to the industrial complex in Aqaba to

rock.

Itis rccommendcd to increase lhe aniount of phOSphate rock to be processed up
to half of the total production. Based on this stratcgy and increase in producuon the
balance of phosphate rock will become as follows:

Total produccd _ _ 16-11 million tons/year
Domesuc consumpuon R o 5.05.5 minion_tonsfyeor*
- Industrial complex in Aqaba (Lmslmg) ‘1.1 million tons/year
Phosphonc acid plant (1JC) - : 0.8 million tonsfyear
Increase by new projécts © 3.1-3.6 million tons/year .
CEBxport - ' 50-5.5 milion tons/year -

The phosphate rock-based oheniical industry should be promoted in the Southern |
Districts to process 3.1-3.6 million tons/year of phosphate rock, in addition to the -

produce phosphatic femllzer the rest 3 9 nulhon tons being expotted as phosphatc' '



existing industrial complex in Aqaba and‘lhc_ ‘phosphoric’ acid plz‘mf under
construction in Eshidiya. i

{b) Description of the phosphate rock-based chemical industry

Almost 90% of mined phosphalc‘ rock is used to produce fertilizer and the rest

" 10% is used in chemical industries, livestock feed supplemen! detecgent, pesticides,

soft drinks, match heads, aluminum polish, tooth - paste etc. Therefore,: the -

~development should focus on the phosphatic fertilizer industry, because of its vast
~ dimension. ' '

It is recommended to dcvclop the phosphatic fertitizer industry selecting from

- those which illustrated in the next figure.

a) Single supcrphosphale (SSP.').

‘ Smgle superphosphate (SSP) is produccd by the reaction of phosphatc rock

with sulfuric acid.- SSP is the mixture of calcium - dihydrogen phosphate
(Ca(lleO4)2 HzO} and gypsum (CaSO4 2H20) '

 SSPis manufacturcd by the thr’ee steps, i.c. cmshing of pﬁo’sphalc rbck, the
reacuon of cmshcd phosphale and sulfunc acid, and aging. '

SSP conlams so!ublc phosphonc acuj P205 by 16 to 20 %. SSP is used as

‘single fertilizer and also used: as a raw material of combmed fcm!lzer. mixing
with ammonium sulfate, urea and potassium salts.
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 The Planned Stmclure of lhe Rock Phosphate -Based Chcmlcal lnduslry

b) Phospho:'ic acid

“The phosphoric acid can be produced by the two process; the dry process by |

reduction of phosphate rock in the electric furnace with coke and silica; and the
wel process by a reaction of phosphaté rock and sulfuric acid.

Besides manufacturing of l'ért_ilizers, phosphoric acid is used for phosphoric
salts manufacturing, melal surface treatment, plating, medicine, dyes, food
additives, loolh pasle elc.

c) Dnmmomum phosphaie (DAP) and monmmmmmlm phosphatc (MAP)

Phosphonc ac;d reacts with ammonia and acnchly is controlled at around pH 4.

- Then, iron and alumna are deposited and can be removed by filtration. Ammonia

~is injected to filtrate after concentration,” and it is sent to a crystallizer, where

¢rystal of DAP is obtained.

o



MAP is also produced from phosphoric acid and ammonia, in granular and
nongranular (powder) forms by several methods. '

Desirable fertilizer has been shift to combined fertilizers from single fenilizers.
Combined fertilizer with high concentration of nutricnts is particularly needed for
the reason of redlicing delivery cost and saving labor for supplying fertilizers to
crops. Consumption of ammonium phosphate, which consists of DAP and MAP,
is increasing for such high-nutrient combine fertilizer.

© d) Triple superphosphate

' By using phosphoric acid instead of sulfuric acid of SSP manufacturing, high
concentration of calcium dihydrogen phosphate, called triple superphosphqtu
' (TSP) can be obtained without by-producing gypsum.

TSP contains soluble phesphoric acid P205 by 30 to 48 %. TSP is used as

single' feﬁilizer alid also used as a raw material of cdmb_incd fertilizer.
e) Animonia phosphate-sulﬁtc type NPK fertilizer

L Cornpound fertilizers that conhm more lh'm two nutrients, . g N P; N- K P-

K or N-P-K, with more than 30% in total is called high analysis compound

'_ fectilizer. The high analy31s compound fertifizer is cla551ﬁcd dcpendmg on raw
. materials, produclion - process and composmon Among them, anunonium
- phosphatc—sulfale type NPK femhzer is commonly used.

B _ Ammoma phosphalu sulhte lypc NPK femhzcr is produccd by the following

~ ' two imethods: : :

' © Ammonia gaﬁ is fed to mixturt_: of suifuric:iacid and phosphate acid,
followed by adding po_tassiuhi salt and sluery form product is obtained.
This slurry form product is granulated in the next step.

W In the first step, ammonium phosphate OI_anui}.On-ium phosphate-suifate

s produ‘ced. Potassium salts, urea, Qr ammonium sulfate is blended to
‘them and granulated in the next step.

3 Anmxohiumfphm;phate sulfate type NPK fer’lilizef-‘ which contains high
© concentration of nutrients and is granular, has the economic advantages of low
transporiation and storage costs, less time nqu:red for fertilization, bcmg
suitable for mechanical fertilization.



{) Fused magnesium phosphate (FMP)

FMP is produced by the reaction of phosphate rock and serpentine under the
high temperature in an electric furnace. The fused product from the furnace is

‘cooled by cold water to make particles with about 2 mm diameter. The particlcs'

are drained and dried, followed by crushing.

EMP has f;un'ction_s:nol only as phosphatic fertilizers, but also as. soil

coriditioner, since it contains silic acid, lime and magnesium. It is effective for an
superannuated  acid paddy.

{c) Phosphate rock-based chemical industry in the Southern Districts

a) JPMC is proceeding (wo projects which are categorized as the phosphalc

rock-based chemical incluery One is the phosphoric acid plant conslruclion

- project proceeded by a Jomt venturc, with Indian company. The other is lhe NPK

' _femhzer plant construction projecl by a joint venture with Japanese compamcs

As thc result of dcvelc)pment' of the phosphate'rock»_based chemical industry,
‘caw material exports will be conveited fo exports of finished . products or
intermediate products with higher value added. This conversion is quite essential
foi‘ indu’strial dcvelbpm'c'nl in ihe Southérh Dis(ritls'.‘ ‘ ‘

' b) The foliowmg matters are rcco:mnended for the devclopmem of the phosphatc
rock-based chemical industry:

* Market development is quite. 1mp0rlant for lhc fertilizer mdustry Based on

the market reqmremcnls a product should be selected from many fertilizers..

. The mos! promising market of fertilizer is Asian regiou where economy is _

growmg very rapidly and location is relalwely close to }ordan Therefore, |

Asian region should be the target markcl for Jordan's. phosphale rock-
based chemical mduslry :

- Itis suggested o realize projéc(s 'by a joint venture with global fenilizér .

“makers and global gram dcalers becausc fertilizers are mtemauoml
: m'lrketablc commodltles '

. .Manufactilring 'lechnofo‘gy of fertilizers is considered to be reliable, from

the fact that mahy commercial plants are ranning without serious problem.

¢



It should be selected based on requirements of raw materials and utilitics,
product quality and usage, by-products and required investment.

« Besides fertilizers, phosphate is consumed to produce inorganic chemicals
whose market size is much smaller than fertilizers purpose. Before starting
‘the projects, the size of potential market should be researched whé_lhei' it is
economically enough for the new plant in Jordan. '

+ Needless to say, profitability of the project shoﬁld be well invesligated in

"advance.

+ ‘Transportation _infrastructurc‘should be improved to reduce distribution

cost. Cost.is one of the most important factor for éombclitivencss.
- - A feasibility study should be conducted for each project.
¢) Site Iocalion

Eshidiya or Aqaba is seuned to be the best location of the plant of the
phosphate rock- based chemlcal industry. Eshidiya, where Jordan has the hrgest
reserves of phosphate rock; is suitable to. provide. phosph'uc rock. ~Aqaba,
wherc Jordan has a seaport, is the best for product exports. '

‘Site locatlon should be selected dcpcndmg on the type of products For

:examplc the wet process phosphoric acid plam which needs 3. 2 tons of

phosphate rock to produce | ton of phosphoric acid (as 100 % P»0s), may be

better to lQC&tL in Eshxdly_a from view points of transportation cost.



	Part 2: INDUSTRIAL DEVELOPMENT MASTER PLAN FOR THE SOUTHERN DISTRICTS
	Ⅵ. INDUSTRIAL DEVELOPMENT SCENARIO
	6-1 Development Scenario for Jordan
	6-1-1 Objectives of the Socio-Ecnomic Development for Jordan
	6-1-2 Development Scenarios for Jordan

	6-2 Development Scenario for the Southern Districts
	6-2-1 Comparative Advantages / Disadvantages and Expected Role of the Southern Districts
	6-2-2 Basic Direction of the Development of the Southern Districts
	6-2-3 Industrial Development Scenario for the Southern Districts
	6-2-4 Macro-economic Targets for the Industrial Development of the Southern Districts
	6-2-5 Industrial Development Strategies


	Ⅶ. INDUSTRIAL DEVELOPMENT PLAN
	7-1 Development Strategy for the Strategic Industrial Sub-sector
	7-1-1 Selection of Product Mix
	7-1-2 Selection of the Strategic Industrial Sub-sector and Its Development Strategy






