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Pceface

In rcsponsc to a request from the Government of the Sultanate of Oman, the
Government of Japan decided 10 conduct the Study on Establishment of the Industrial
Rescarch Center in the Sulianate of Oman, and entrusted the study to Japan Jnternational
Cooperation Agency (JICA).

JICA sent a study tcam led by Mr. Masayasu Sakanashi of UNICO International

.Corporaiion, to the Sullanatc of Oman three times from December 1995 to June 1996.

The team held discussions with the officials concerned of the Government of the
Sultanate of Oman, and conducted related ficld surveys.  After returning to Japan, the

team conducted furlticr studies and complied the final results in this report.

I hope this report will contributc to the promaotion of the plan ‘and to the '

¢nhancement of friendly relations between our 1wo countries.

l w:sh to cxpress my sincere appreciation to the officials concemcd of the
Government of the Sultanate of Oman for their closc cooperation throughout the study.

/é.///’/if‘” /// Zz’/ |

- Kimio Fuj ita-

President _
Japan International Ceoperation Agency
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July 1996
Mr. Kimio Fujita
President
Japan Internationat Cooperation Agency
Tokye, Japan

Dear Mr. Fujita

Lelter of Transmittal

We are pleased to submit to you the final report on the Shjdy on the Establishment of
Industrial Rescarch Ccntcr:(lRC) in the Sultanatc of Oman. The report contains the
evaluation and clarification of needs for technical support which is useful for promoling
industrial development in Oman, and the formulation and recommendation of conecptual
plan and detailed plan of the IRC which is to be cstablished to provide techpical support

satis{ying the necds.

Oman started the Fifth Five-Year Plan in 1996, in which it is planncd 1o establish the
IRC as onc of govermnent’s support programs for thic promotion of industrial dcvclbpmcnt
The plan recommended in the report provides the basis for fmahzmg the plan for the
establishment of IRC, the implementation of which, we believe, will bring about
substantial contribution to the industrial dcvclc)pmcnt in Oman,

We wish to take |hIS opponumty to cxprcss our sincere grahludc to your Agcncy, the

Ministry of Forcign Aftalr the Mm;siry of Intcrnational dec ‘and Indusiry of the |
“Government of Japan and the' ‘Embassy of Japan in the Sullanatc Df Oman for V'lluablc '

advice and support provided on this siudy Woe also wish 10 cxpress our dccp appreciation
to the Ministry of Commerce and Industry and other relevant authoritics of the Sultanatc
of Oman for the close cooperation and subsfantial assistance cxiended to us during our

invesligations and study.

Very teuly yours,

/[/%a :( = 1'1_: . |

Masayasu Sakanashi

Team Leadcr,

Study on the Establishment of
Industrial Réscarch Cenler

in the Sultanate of Oman
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1 Background, Objectives, and Scope of the Study

1.1 Background

The Ministry of Commerce and Industry {MCI) of the Government of the Sultanate of
Oman plans to establish an institution for technical support to industey, named the
Industrial Rescarch Center (the Center), as one of lhe programs which are to be
implemented in the Fifth Five-Year Plan, and requested the Government of Japan to
provide assistance by Japan International Cooperation Agency (JICA) for the Study on the
Establishment of the Center, including investigations on the role and functions of the
Center and the designing of its development plan, including the plans for activitics,
facilities, organization and management, which scrves to provide MCI with the basis for
preparing the implementation program for the establishment of the Center. |

In response to this requ.est, HCA sent a preliminary study mission to Oman in June,
1995 to make a preliminary Study and discuss with MCI the scope of work for the Study..
The Scope of Work for the Study was subsequently agreed upon and signed belween the
JICA mission and MCI, the Government of Oman. Based on the Scope of Work thus
agreed, the Study was carried out ‘_by a team organized by UNICO International
Corporation under the assignmeat by JICA.

This requcs( was made against the background summamed below.

The Gman economy had substanhally expanded, makmg stcady growth up'to the = -

middle of the 1980’s since the First Five-Year Plan which was launched i in 1975, but it
tended to stagnate due to the oo]!apse of oil prices after the mid-1980's. The Government
has been pursuing the development of non-oil scctors, pagticularly the mining and
manufacturing industry, agriculture and fishery, in order to achieve diversification of the
economy and thereby reduce dependence on oil. - The industrial output of the non-oil
industrial sector has considerably increased, but its weight in the nalional econory is smatl
as yel. ' -

Because of (his situation thc Govemment dccnded to augmenl efforls for’ thc
furtherance of industelat development, and requested the Goverament of Japan to provide

assistance in preparing the Master Plan for Industrial Development which forms the basis

for formulating the Fifth Five-Year Plan to be started in 1996.
In response to this request JICA commenced the Smdy on Master Plan for Industrial
Development in the Sultanate of Oman in Octobcr 1993, and presented the final repost on



the Study to MCI, the Omani counterpart, in December 1994, The Study recommended
several measuies and programs to be taken 'up by the Government for supporting (he
promotion of industrial development, in which it was recommended to set up an institution
which undertakes technical research for the development of products utilizing indigenous
resources or fitted to local conditions and also pravides technical assistance and gundancc
for product development as requlrcd by the industry in Oman. The idea for the
eslablishment of the Center was derived from that recommendation.

1.2 Scope of the Study

The objeclive of the Study is to formulatc and recommend the plan for the
establishment of the Cenler, which consists of the following two phases:

Phasc 1:(1) * Identification of the nceds for the Center, bascd on review of the
industrial development and analysis of curreht situation of the mduslry
and future direction of industrial development.

{(2) Defining the role and functions of the Center to meet the thus identified
needs, the designing of the preliminary development plan for thc Center,
and investigation on iis vnablllly

Phase 2: Formulation of the detailed plan for the Center based on the pfelimin’ary

" development plan prepated in Phase 1 above. '

The scope of the Study set forth in the Scope of Work is cited below.

~Phase 1: __Conceptual Plonn ing b{ zbg__C_e}_r!er
1 Brief review of the industrial performance and related to the scllmg up of the Center
1-1 Bconomic performance and development plans
1-2 Industrial performance and development plans
1-3 Domestic, regional, and overseas nlarkCIS

2 . Analysis of industrial development potentials and directions

2-1 Review of the proposals made by "the Master Plan Study"

22 Analysis of business structure and performance of the existing industries
including the needs survey on the Center {with a focus on knit and apparel
industry) _

2-3 Analysis of prospective industries mainly based on domestic resousces including
the needs survey on the Center (with a focus on gypsum, limestone and kaolin)
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2-4 Analysis of prospectlive industries mainly based on locational advantages
including the needs survey on the Center (with a focus on packaging and
distribution industries)

2-5 Analysis of cross-industrial services to promote foreign dircct investment and
export including the needs survey on the Center (with a focus on information
disscmination)*

(Note)* To examine such services as required without duplication of those to be providcd by the
Investment Promotion Center which is to be set up separately.

Identification of the needs for the Center and clarification of its main functions
3-1 Analysis of the needs for the Center in qualitative and quantitative terms
3.2 Analysis of the possibility to satisfy the needs in terms of technologics
3-3 Analysis of management capability of the Center from institutional as well as
hurnitan resource aspects |
3.4 Clarification of main functions of the Ccnter with duc consideration on possnble
development

Preliminary development planning of the Center including development and viability
study
4-1 Definition of roles and functions of the Center
4-2 Identification ‘of target branch and levcl of the sérvices of the Center mcludmg
p0551ble staged development scenarios L |

4-3 Eslimation of space and facilitics required

4-4 Development of operauon and management systcm :
4-5 Viability study on the Center with due consmerahon on possmlc shged
development

Phase 2: Detailed Planning of the Center

5

Initiat set-up
5-1 ' Institution and organization
5-2 -Space and facilitics

53 Managemenl and technical slaff

'5-4 Capital raising

5-5 Requirements for international cooperation
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6 Operations
6-1 Target recipients and services
6-2 Fees and charges for the services
6-3 Systems for improvement of the services
6-4 Operaling cost
6-5 Others

7 Possible fulure expansion
Outline of possible future expansion of target recipients and services in harmony

with the initial ones

1.3 Outiine of Work for the Study

Two field surveys were carried out for the Study with a view to identifying and :
assessing the needs to be satisfied by the Center and invesligating local conditions. A

preliminary development plan for the Center was designed on the basis of such needs and
- conditions, and then the detailed development plan was formulated on the basis of the
preliminary plan. Outline of the work carried oul in each step of the studices is summarized
below.

(1) First Field Survey
- The main work carried out in the Fxrst Field ‘Survcy is as follows:

1) Review of the economic development plan and mdusmal developmcnl plan

proceeding i in Oman
< 2) Questionnaire smvey on selected existing induslties for rdenufymg their needs for
-improvement of production technologies and facilities and also their needs for
~ technical assistance by public institutions
3) On-the-spot factory surveys by the Study Team to identify their needs for technical
assistance to be prov:ded by the public instilutions
i 4) Discussions with the representatives of the industry to ascerlain theic interest and
* reaction to the idea for establishing the Center
* 5) Study on the academic and technical activities in the university and research institutes
relevant to indusiry, testing and research equipment inslal'l_ed in those universily and
research institutes, and possibilitics for utitizing the equipment
0) Submissicn to the Counterpart of an Interin Report containing a préliminary concept
~ of the Center which was drawn up on the basis of the above sludies
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% (2) ' Second Field Survey
' The main wotk carried out in the Second Ficld Survey is as follow:

1) Discussion wilh the Counterpart with regard to the preliminary concept (such as the
role and functions, main fields for technical assistance, institutional structure and
framework of overall aclivities) of the Center, based on the Intérim Report submitted
to the Counterpart at the end of the First Field Survéy

2) Discussion with the Counterpart on possibilities for implementation regarding main

~ activilies of the Center on the basis of the conceptual design prcparcd during the First
Home-office Work
3) Discussion with the representatives of the indusiry and also with selected firms for the
- purpose of ascertaining their interest and reaction to those proposed activilies

4) Supplemental surveys, particularly investigations on local conditions required for

designing the detailed plan

(3) Home-office Work
Based on lhe results of the field surveys, lhe dc&gnmg of prchmmary deveclopment
plan and detailed ptan for the Center and the prcparauon_ of a draft finat report was carried
5  out at the home office of the Study Team. '

(4) Presentation and discussion of the draft final report, and the prep’aralioh of the final
report | ‘ |

JICA Study Team made a series of general tcwews ‘and held d;scussnons with the

Counterpart - with regard to the content of the drafl fmal repon in gcneral and then

undertook a critical review on the functions, spcc;f:c aclivities and managcment system for

the Center in padi'cular. The final report was prepared, based on the conclusion of those -

discussions. ‘ ' ‘
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2 | Needs for Establishment of Industrial Research Center

24 Need for Technical Support from the Viewpoint of Industrial
Development Promotion

{Conclusion]
From the viewpeint of promofing and fostering industrial development, the needs for
technical support arc found in the following arcas.

(1) Need for sirengthening sustainable growth potential of existing industrics
To strengthen sustainable growth potential of ¢xisting industrics, the following
approaches will be pursucd:
1} Furlher promotion of import substitulion;
2) Development of new applications for already utilized domestic resources;
3) Dcvelopmcent of already utilized domestic resources for export purposcs; and
4) Imprevement and maintenance of compctitiveness in cxport markets by manpower
saving, mechanization, and increased valuc added for existing industrics, - or .

competitiveness against imported products.

" The existing industrics in Oman arc founded upen imported technological resources '
including production equipment and expalriate engincers. Further, their size of operation -

- is small.  As a result, they do nol have fun_clioh 1o d'cvclop and build up their own

tcchiiology. This means, they have to oblain information from overscas whenever they

" starf a new business, develop a new application, oc léam specificalions required overseas.

Furthcrmore, technology once introduced is continuously used without  internal
improvement and soon bccomes ‘obsolete to adversely affect compelitiveness, — Local
industrics lack resourcefulness to overcome such situation, '

" Such problem is widely scen particularly in processing type light indusirics. To ensure
their growth potential, therefore, comprchensive support from various ficlds including

“tcchnological field is essential,

In the case of process industrics such as cement and flour milling, they arc operated by
relatively large enterpriscs, cach of which has the ability to overcome technical probic1hs
through consulation with overseas sources. Nevertheless, they also need technicat support
in developing new applications and markets since they do not own R&D sesources.

(2) Need for promotion of oil and natural gas related industrial subscetors
So far Oman has produced petroleum products wainly for export puiposes. The
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fostering of natural gas derivative industrics is the onc of major challenges in fulure.
Nevertheless, since the oil and natural gas industrics have sirategic importance for the
country and maintain their own sources of technical assistance in various countrics, they
do not require technical support other than that at present.

(3) Need for promotion of investnent in cxpoil industrics using non-oil-and-gas
resources
Other than oil and nalural £as, there are no resources in the country whlch show a high
prospect from international standards for various reasons, such as relatively smalt reserves,
the tack of infrastruclure to support devetopment projects, or relatively low levels of
quality. However, there arc several resources which can be commcrciallly cxploited if
certain conditions are fulfiled. To altract investment in these areas, fechnical support is
required.
{Flelds of Particular Emphasis] _
1) Develapment af large-scale gypsum mining for export.
2) Industrics based on gypsum, kaolin and other non- -metal mincrals produc‘cd in Oman
‘(such as gypsum board and plaster, ccramics and ether building materials for domestic
market and exports). | h

(4) Need for dcvclnpmcnl or aftraction of industrics which can lakc advanlagc of the
© country’s locational advantages and basc on overscas demand .
The sirategy for developiment or atiraction of such industtics include following:
1) Development of industrics taking advantage in confainer transportation chqrgcs

b'\scd ona smaller flow of goods from the Middle East compared to the inflow 1o the,

region, which would more than compensate for a Iongcr distance 16 various markets;

2) Attraction and promofion of Iransitional production and trade bases for forcign
comparics on the country’s locational advantages; and

3) Fostering of indusirics which will be cffective for allracting the above production

~and trade bases; which include such industrics as packaging and other supporting
industrics.

B Ahmng them, the expecied size of industrics and cnterprises in 1) and 2) is not farge as
© seen from markel size and available container volume, and these industrics seem to be
suitable for development with involvement of a wide range of small light industrics. In
this case, because of labor supply and demand condition in the country, the development
requires those of modern light industries armed with manpower saving and automation
technologics and larget production of high valuc added products, rather than labor-
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intensive industrics. Since a large number of sinall indusirics arc expected to be involved
in this lype of project, comprchensive support from various ficlds including technological
fictd is essential.

{Fields of Particular Emphasis)

a) Food industrics for expoits

b) Rcepackaging/re-export industrics

¢) Packaging industry rclated to the above industries

(5) Need for employment promolion of Omani people by the industrial scetor

Employment of local péople by the industrial scetor is very lmited, and most of
managers, cngincers and workers are .cxpatrialcs. Although various prograins are in placc
to provide cducation and training for local people to work in the industrial seclor, exisling
{raining docs not allow trainces to obtain high levels of technical skills to find employment.
Given the anticipated increase in younger population, imminent stowdown in employment
growth in traditional cmploycrs of indigenous people, c.g., the government, military, and
financial industry, and the nced for local labor force having expertisc and skills in
industrial fechnology as the basis of cconamic diversilication in the future, there is 8
strong need for cffeclive support 10 create employment opportunities in the industrial
scclor.

The above policy direction is in line with industriat development policics and

strategics which are summarized as follows.

(1) In Oman, the oil sector has been playing a critical rol¢ in the country’s economic

development. In future, the country will continue to depend rauch on the oil and natural
gas scctor. At fhe same time, recent economic downturns ‘duc fo limited petroleum
production and sluggish oil prices suggest that future cconomic development must come
from non-oil séctors. In this recognition, the- govemment has announced ils new
cconomic development policy “to cncourage diversification of the cconomic structure, -
while ma'intaining sustainable growth, and thereby to reduce dependency on oil and
cstablish a-stable foundation of future cconomic growlh.'-‘l ‘Diversification of the -
economic structurc scems {0 represent a large hope for significant growth of the
industrial scctor.

(2) In fact, the induslrial sector has been rapidly expanding over the past two decades and

has become the largest non-oil productive sector. ~ I is difficult, however, to expecl
sustainable growth of the industrial sector at the past pace for various reasons:
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1) the past indusirialization process was driven by import substitution, and now a room
for further substitution is limited;

2) the current level of industrial accumulation is far less than satisfaction, and the
cxisting industrics rely on imporfed materials and have: not formed much inter-
industrial linkage, so that the industry sectar does not have the ability 1o creale much
domestic demand,

3) Afaicly small population limits consumer demand,

(3) Under these circumslances, the current strategic focus of industrial development is
being placed on building the industrial foundation, thus the level of industrial
accumulation, by leveraging all the oppor!unitic's for industrial development. - After that,
industrial deepening through development of inter-industeial linkage will be pursued.
Following is the development arca to be pursucd with this strategy:

1) Continuation of industrial promotion stralegy as scen in the past:
~“a) “To suslain and rev up the cxisting industrics which mostly serve the domestic
market through:
1. through accclérated cxport promolion,
2. sirengthening of competitiveness against imported producis, and
3. strengthening of competitiveness of cxisting expart industrics, and
b) To further promete import substitution-based industrialization.

~2) Promotion of the oil and natural gas bascd indusiry _ .

' }3) Industrial development exploiting non-oil natural resources which are available in

~ certhin quaniilics ‘ , . .

:4) Industrial promolion oriented to forcign markets to supplement the small domestic
markel: _ '

a) Allraction and promotion of industrics which form part of er support transitional
production and trade bascs by relying on Oman’s locational advantages,

b) Promotion of export industrics which can capitalize on locational advaniages and
other favorable business cnvironment in Oman. -

" (4) I addition, the government has high expectation for growth of Ihe industrial scctor as
the means 1o expand and diversily cmployment opportunitics for local citizens.

~ Increased employment in the industrial scctor is expected in view that it will create labor
force having cxpertisc and skills, which wili form the foundation of new development
for the national cconomy.
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An outline of the economic dei'efopmem and perforinarice, and industrial development plan in Oman is
given i Annex'1 (Outline of Economic De\'e!op}m’n? and Industrial Bevelopment Plan in Oman). With
reference to Amnex 1, this Chapter reviews the role of iidustrial development in the economic
development in Oinan.

2.1.1 Role of Industrial Development in Economic Development

(1) Contribution to cconomic growth

Quman started the Fifth Five-Year Plan in 1996 after having experienced three Five-
Ycar Plans following the First Five-Year Plan which started in 1975, and continucd steady
development of the economy over these two decades.  Particutarly up to the middle of
1980’s, the cconomy achicved conspicuous growth, as oil revenue increased annually.

However, the ccanomnic growth recently tended fo stagnate duc 1o the fall of oil prices.

The Government intensively promoted the development of the non-oil scctor,
particularly mining and manufacturing industry, agricullurc and fishcrics, for puisuing
diversification ' of cconomic’ structure and thereby reducing dependence on ail.  The
manufacluﬁng indusiry as well as mining (excluding oil and gas) grow rapidly in 1980's.
Manufacturing indusiry sustained stcady growth up to the present, although it has been
slowing down in rccent ycars. The weight of the manufacluring industry, however, is still
tow in the ecconomy despite such substantial growih. ‘

Indicators Showlng Growth and Structural Change of the Economy .

Annual Average Growth . Percontage of GDP

of GDP in Real Terms (%) : in Naminal Terms -

1980-90 1990-94 1980-94 © 1980 1990 1994
-Qil and Gas Scctor 8.1 4.3 7.0 61.5 48.1  36.6
Non-oit Scctor 8.8 6.5 8.1 385 519 634
(Mining) (24.6) (7.5) (19.4) : ©1 (©3) (03
‘(Manufacluring) 237D (83 (19.2) ©8 @7 (52
(Agriéu'llurc & :
Fishcrics) ' 71D @30 59 - ®3) G2 (33

GDP .91 5.5 3.1 1000  100.0 1000

~ The manufacturing and mining (excluding oif and gas) as well as fishery industrics are
important seclors for accelerating diversification of the cconomy, particularly through the

“development of non-oil income generating industrics, since agricultural production appears
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to hardly be capable of sustaining substantial growth in future. Diversitication -of the
cconomy throu gh intensive development of these scetors would be esseatial for sﬂsiaining
stcady growth of the economy. Particutarly, cinphasis will be placed on the developnient
of the manufaciuring industry, since it is the most vigorously growing sector.

(2) Contribution to cxports

* The overwhelming majority of Oman’s export income is from oil, accounting for 96%
of total export valuc in 1980. Dominaunce by oil cxposts led fo instability in the total
cxporls, as it was affected by volatility in the international oil market. The non-oil exports
and re-cxports have been slcadlly increasing after 1985, gradually rising in tcrms of their

share in total exports.

Trend of Non-oll Exports and Re-exports {in Value Terms)

Anmuual Average Growth (%) Percentage of Total Expous

{1985 - 1994) - 1985 1990 1994

oit <02 932 917 764

- Non-oil exports - 227 1.3 4.3 6.8
Re-cxporis 15.6 _ | 5.5 5.0 16.8
Total Exports _ 2.0 100.0 160.0  100.0

Manufactured exports accounted for aboul 39% of non-oil cxports in 1994 in which

fihc largest exporl item is garmcnis accounting for 46% of thc manufaclured exports,
followed h} processed food accounting for about 18%. The cexports of mincral and metal
}pmducis and the exports of agncullural produce and meat accounl for 33% and 28% of
‘the non-oil exporls rcspccllvcly

Oman recorded a visible trade surplus cvery year, but the trade surplus has been
narrowing duc to imports increasing at a higher ratc than the growth of ¢xpoiis in recent
‘years. IUis likely that the iroports will continue Lo increase along with increasing denvand
for food and consumer goods as well as capilal goods. In order to maintain the trade
- surplus, the gr_oWIh of exports is vital. As- it appears difficull to increase oil export
| carnings because of limits {o crude oil production and a downward trend in international
‘0il prices, emphasis will be placed on increascs in non-oil exporls and re-cxports.
Particularly the devetopment of export-oriented manufacturing indusiry should be of niore
importance, since the exports of mincral and mictal products, agricultural produce and meat
arc hardly to increasc. -
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(3) Importance of industrial scctor in the economic developmenl plan

As described above, the industrial scctor has steadily cxpanded over the last two
decades in line with the Government policy calling for reduction of dependence on oil in
the economy thraugh the diversification of cconomic structure, and thus at present it is the
greatest sector in the non-oil productive scctor in terms of contribution to the cconomic
growth as well as 1o non-oil exports. Despite such significant growth, however, the wmghl
of this sector is as yet low in the cconomy. I is obvious that the furlher development of
industry is the most important task in thc cconomic development plan which pursucs the

* diversification of economic structure as well as susfained cconomic growth.

According to “Vision for Oman’s Economy towards the Year 20207 announced by the
Government, the national target is 10 double the gross national income by 2020 whilc
maintaining the monctary value of Oman Rial, so thal Omani per capita income can be
maintained at least at the 1994 level of RO. 2,093 (or US$ 5,440) in rcal terms, and
indicates the guideline for the macrocconomic pelicy for achicving this target, as follows:

1) Susfainable development based on a stable macrocconomic framework
2) Establishment of diversificd, dynamic and globalized cconomic structure
3} Advancement of human resource developroent
4) Fostering of cificicntly and competitiveness of the private scctor

It cmphasizes the imporfance of the following principles in the development plgm.s:
1) Reduce dependence on ol by widening the economic infrastructure E:_l'nd di{fcrsif)'ing.
2} Pay more. allention to the conservation of nalural resources, and proceed with

development in duc consideration of the prcscrﬁaﬁo’n and cfficiént use of natural
resources and also aftaining balance between arca and population in a manner which is
appropriatc' 10 the regional distribution and the availabilily of natural resources with
due regard to the importance of realization of higher rates of sclf-sufficiency in basic
products and the prescrvation of non-rencwable resources, '

To achieve the faregoing devclopment goal, Ihe economic devetopment policy calls
for increased the contribution 1o GDP made by the non-oil income generating scctors,
particularly agriculture, fisherics, manufacturing, tourism and scrvice scclors, through
increased investment as well as through the expansion of industrial infrastructure, while
extending the tccoverable Bife of eil rescrves, thereby pursuing the sestructuring of the
economy. Industrial development will play a more important role for pursuing 1) the
di\?c'fsificaiioit ‘of cconomic structure and widening of ‘the economic base by generating



nafional income from non-oil sources and increasing non-oil domestic production, and also
for 2) cxpanding non-oil exports.

The Government also adopied the policy of pursuit of the creation of employment
apporlunitics for the nation’s workers and the realization of Omanization in order 1o creafe
employment oppottunities for theé increasing generation of young Omani people.
Indusirial development will play an important role for this issuc as weil.

2.1.2 Basic Strategy and Promotion Policy for Industrial Development

2.1.2.1 Macro-target for Industrial Development _

The long-term ¢conomic development policy has as its target to sustain the cconomic
| growth at an average of not less than 5% per annum in zeal terms, It is forescen that the
growth of scctoral valuc-added in the oil sector will slow :dow'n, as international oil prices

are uilikely to risc in as conspicuous upward trend, although the Government has a policy

for oit production that is to maintain the present level of around 700,000 BBLD in the
fulure. When the development of currently discovered huge-scale gas fields is realized,
“the sectoral value-added will increase 1o some extent with increases in gas production.
Even with increases in the gas scctor, nonctheless, the growth of the scctoral value-added
in the 0il sector will be hardly more than 4% per annumn,

Under these conditions, the growth of non-oil sectors should be of vilal importance for

‘achicving the cconomic growth target. Paiticularly, the ianufacturing industry is required
1o maintain its growth at more than 13% per annum in nominal terms, and hence the |

promotion of induslrial:dcvcl()pmcnl_ is a vital task.

The scale of the existing manufacturing industry, however, is far below the scale
- nceded fo achicve this growth target, Thus, in order to achicve this goal, while furthering
the sustained growih and ekpansion of the existing industrics, it should be important o

-, accelerate new indusirial investinents by identifying investment opportunilics in a wider

scope of industries to promote and encourage industrial investment, patticularly by the
- domestic private capital as well as forcign capital. '

2.1.2.2 Baslc Strategy |

In view of Oman's gi\?cn conditions that the size of domestic market is comparalively
snalt and further thal the naiural resources available in the country are inadequate in terms
of varicly and reserves to cater for suslaining steady growth of the ecouomy for tong , it is




vital to d.cvclop both resource and non-resource based industrics, and sustainable growth of
these industrics should be based not only on the domestic market but also on overseas
markets. Considering the effective utilization of Oman’s geographic advantage, the fulure
vision for industrial development envisages to develop Oman so as to take a position as an
“Inteznational Industrial and Tradc Center in the Mid-East Region" where regional
operation centers, technical service centers and distribution centers as well as an export
processing zone arc located, so that those centers located in Oman and other foreign-
owncd establishinents located in the export processing zanc will ereate domestic demand
for industrial products and industrial services and also bring those demands for the
overseas markets as well.

However, Oman lacks the technolagical and managerial basis which is indispensable
in exploring the full potential of its geographical advantages.

Further, Dubzi in UAE is situated in an advanced position in terms of industrialization
as well as economic developinent based on the above-mentioned considerations. There are
a number of forcign investnients in the Free Zone, including regional centers operated by
mulfi-national companies, and production bascs of foreign operators for their export or 1e-
cxport business.  Fucther, Dubai is the hub of occan container lines whercas the Muscat
port atd other ports in the Gulf arc feeder poiis.

In recognition of this situation Oman will take ‘a pi)sﬁion‘ supplementing Dubai’s.
function at the initial stage, and then grow toa sub-center in the region that can share a .
more significant position with Dubai along with meeting increasing regional demands for

* such'an industrial location. With this development step, Oman in the future will cslablish

its position as the regional center standing side by side with Dubai.

In order to cstablish Oman’s position as an “Internationat Industrial and Trade Center
in the Mid-East Region”, Oman shoutd develop the following functional industrics:

1) - Distribution funcfions: occan transporl lines, accan confainer lings, bulk transport
system, general cargo occan lransport system, freight forwarders, butk s!oragc,. cold
storage, comimon warchouses, etc,

2) Precision cnginecering functions: manufacturing of machinc ool and mac'hincry
components, metalworking, clc.

'3) International communication funclions: computer networking, printing, packaging,
adverlising, warchousing and diskribulion, and legistation for the profection of

intelligent property, clc.



4) * General supporting functions; industrial design, automation, paékaging, metal
stamping, plastic processing, tool and dic manufacturing, clc.

5) Rescarch and testing functions: standards-related tests, applicd rescarch on
manuafacturing icchrologies, standard development, cic.

The cxisting funclions in Oman arc only a few among the foregoingfunctional
industrics. Given the present situation of industry with its limited ficlds and low riumber
of cstablishments, howover, it would not be realistic for Oman to conterplate the
establishment of those functional industries within a shor period of time. Thus, in order
to promote industrial accumulation with cfficicnt utilization of the limited résources
available and limited markets, Oman, as the immediate fask for development, will feeus on
upgrading and strengthening the existing indusiries for sustainable growth, as well as the
promotion of industrial investment, parlicularly “private invéstment, to cstablish new
industrics that will cater to both the domestic and cxporl markels.

Taking these development sieps will entail the creation of markets for industrial inputs
including raw materials, intermediates, and supporting scrvices required by the newly
cstablished indusiries. Thus, along with this evolution, the future tasks will be directed to
the development of tipslrcam industrics and supporting industrics, while continuing the
expansion of cstablished industrics.

Through the aforementioned development steps, Oman’s manufacturing industrics will
- be built up with compelitiveness and cfficicncy towards diversification of indusirial
“structute and decpening of the industrial basc in the future. In Oman, however, the
“demand actually gencrated from such industey will not be sufficient for development of
upstream industry and supporling industrics duc to the limiled scale of downstream
industrics. Hence the development of upstream industrics and supporting industrics should
also depend partly (ofien mostly) on the demand from abroad, including cxports to
- overseas markels, while some clements should be met by imporis because same of the
.‘suPporling industrics or upsircam industrics are still unfeasible for Oman.: Thus, in Oman
‘the deepening of industry will be pursucd on a sclective basis, focusing on the sub-sectors
‘essential for realizing the futvre vision of industrial development,

In order fo pursue the promotion of industrial development in line with the foregoing
development scenario, the basic strategy witl pay attention to the four basic dircctions
enumcrated below.




(1) Industriatization with close tinkage to industrial capital in forcign countrics and based
on overseas markets
Up to the present, Oman has been pursuing industrialization mainly for import
substitution in the domestic market. The overwhelming majority of the existing industry is
based on the domestic market, except the garment indusiry which is the only exceptional
casc that has been developed enticely for export trade from the initial stage.

For the promotion of further industrial development, cmphasis will be given to the

following:

1) Pronmotion of export industrics based on promising resources available in Oman, and
also thosc having comparalive advantages derived from geographic advantages and

~ other favorable business conditions existing in Oman

2) Promotion of industries which can serve forcign industries as their production basc

or distribution base for re-cxports or regional distribution

(2} Seleclive promotion of local supply indusirics led by the development of the relevam

market and usage for selected products
Sclective development will be promoted in the following ficlds of industrics:

1} Industrics which can be developed for local supply if infensive efforls arc devoled to

~ the development of Jocal markets, padicularly new industrial products (including final -
consumer goods and also indusirial inputs such as packaging containers afmld |
components to be used by other industrics) which arc not prcschi 'yél in Oman, but
havc pofential for growth on the basis of i increasing demand in future, o

- 2) E:ﬂslmg indusirics using mdrgcnous resources which have possibilitics for producl ’
diversification for more cfficient usc of thosc n,sourccs with lhc dcvciopmcnl of
markets and usage

3) Industrics for producing new products with market development which will lead to
the utilization of resources not ulilized yet

(3) Simultancous promotion of large-scale rcsourccfbaséd.cxpoﬂ industtics and small-
and medium-scale light industrics (particularly manpower saving with mechanization
and production of higher valuc-added products) .
Intensive promoilon efforts will be devoled 1o devetop large-scale resource-based
exporl industrics such as natural-gas based petrochemical and hydrocarbon indusiry
(ammoniafurca, methanol, cte.) and large-scale mining of gypsum for exporl. Howcever,
these projects, once developed, will hardly induce subsequent development of other
projects because of their ilitiividually sclf-dependent nature and also of the limited



availability of resources uscd. Hence, sustainable growth of industry could not be
achicved only with the dévelopment of large-scale resource-based export indusieics.: Thus,
etforts will be maide simultancously for promoting the development of a wide variety of
small- and medium-scale light industries based on the forcgoing strategy (1), For this
development, cniphasis will be placed on the development of modern light industrics,
rather than fabor-intensive tight industrics, including the rationalization and diversification
of the cxisting industrics fo achieve manpower saving with mechanization and
diversification towards higher valuc-added product lines, for the labor-intensive light
industrics have disadvantage in cost ‘compcetitivencss duc 1o the particular situdtion in

Oman where the industries would be dependent on expatriate labor forces.

(4) Undertaking of averall support by the Government for the promotion of indusirial

development

In promoting the industrial development in the foregoing strategy, the Government
will promote the development of industrics by the private sector, except large projects for
which the Government will take the initiative, since the development of large projects are
- hard for the private sector 1o promate.” Te promote the development of indusirics by the
‘private sector, the Government will undertake - overall supporl  for assisiing the
“dovelopment cfforts by the privale sector, parlicularly with investment promotion
(especially to altract forcign investmaent), enhancement of the industrial finance system,
‘human resources development, the establishment of lcchﬁologic‘at bases, and the upgrading

of industeial infeastructure, and also will take nccessary steps for stimulating industrial
development and building up a balanced indusirial structure towards realization of ‘the

. :Fuiurc Vision.

- 2.4.2.3 Maln industries Given Priority for immediate Promotlon of Development
The main industrics given priority for pursuing the promotion of industrial
development based on the foregoing target, scenario and strategy arc enumerated below.

: (l) Stimulating the growth of existing industrics which will contribute to immediate _

: growlh' of the industrial sector as well as forming the industrisl base for further advance,
“These industries include the fotlowing:
1} - Industries producing goods which arc directly encouraged by public invesiment and
its indirect effect (such as cement, aggregates, and other construction malcrials)
2} Industries which can increase their production with the aid of marketing cfforts for
exports (such as oil, ceiment and processed foeds for exports 10 GCC markels)
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3) Enhancement of the existing export industrics (garment industry and marble industry
for exports)

(2) Promotion of the development of large-scate chemical projects such as natural-gas
based pelrochemical and fertilizer projects in association with the development of new
targe-scale gas ficlds and the development of LNG/LPG projects for exporls.

(3) Promotion of the development of large-scale gypsum mining for export.

(4) Rescarch and promotion for the development of industrics bascd on gypsum, kaolin
and other non-metal minerals produced in Oman (such as gypsum board and plaster,
ceramics and other building materials for domestic market and exports)

(5) Promation of the development of industrics bascd on geographic advantages of Oman.
Thesc industrics include the following: |
1) Manufacturing of high-valuc knitwcar for exporis using colton or blcndcd yarns
~ imported from India and other neighboring countrics.
2) Producing snack foods and other processed foods for domesfic and export markets
by using agricultural products imparted in bulk from neighboring countrics.
3) Undertaking of the re-packing of medicines and agriculiural products imporied for
re-export. ' '
4) Dcvclopmcnl of the relevant industrics supporlmg the forcgomg lndustncs which
. can supply essential inputs, mcludmg high quality packaging containers and printing. -

2.1.2.4 Government Measuies for Supporting  the Prmﬁ'otibn of 'Indusiriél :
Development '
In order 1o promote the industrial development as mentioned above, the Government

will undertake the govermnent supports for the following measures:

1) Promotion of export
2) ' Promotion of foreign invesiment
'3) Enhancement of the financial system for industrial development
4} Human resources developraent
5) ~Establishment of technologicat bases
6) Improvement and expansion of infrastructure

The industrial development center is planncd as part of such comprehensive

~ government support activities and will focus on support in 5) above. In addition, it witl



provide technical support in other areas, In parl'icular,r it will be closcly associated with 1),
2), and 4), and functional division with rclated organizations is discussed in 3.1.3,

To provide support in 1) and 2), an organization responsible for export promotion as
well as investment promotion will be established under MCI and is currently at an actual
planning stage. Supporl in 3) is alrcady provided by various incentive programs for
indusitrial - investment under MCI and - ODB’s loan :pmgram, suitable for business
development and export projects of traditional size. To meet farge investment piojects and
those involving foreign investors, such as natural gas projecls, new mechanisms 10
recirculate cap'iial in Oman and other Middle East countrics are planned or have started.

As for support in 4), despite the upgrading of thce vocational lraining system,
employment apportunitics for local people in the industrial sector have nof increased
notably. A further progress scems 1o be difficult through the improvement of the general
cducation and training system, and it is time 1o launch diversc and comprehensive efforls

including the center’s activity.

213 Need for Technical Support for Promotion of Industrial

Development

As parl of govermment’s supporfive measures {o promole indusirial development as
mentioned above, various types of technical support are required in the context of

~ industrial dcvcloPmcnl strategy. On the other hand, the needs for technical support in ©

overall promotion of indusirial developed scem to dic in the following arcas. |t should be
noted, however, that petroleum and gas resource development - one direction of the above

dcvcloPmcni strategy - is a national str'alcgic area and will be procceded by using the
 sector’s own refations with forcign investors and technology sources. At present, lhcrcfdré,
it docs not need technical support to be provided by the center.

(1) Neced for strengthening suslainable growth of existing industrics

‘The suécessful indusirialization pracess in Oman depends in part on strengthening of
sustainable growth polential of existing indusirics. As discussed in 2.2, cxisting industries
in Oman has msz,' problems, In particular, SMEs lack adequate management and
technical capabilitics which need 10 be reinforced by comprehensive supportive measures
including technical support. _

Mos! of Oman’s industrics, however, have been establishied only recenily, and operate
manufacturing units acquired from abroad white using cxpatriate supervisors and operators.
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“This situation limits the accumulation of technologics as well as upgrading of management
capabilitics in individual manufacturing enterprises.

Most manufacturers, at present, undertake the production of customary products
employing commonly established process technologics transferred from abroad or based
on product dcsigns provided by forcign partners or buyers. Thus, the present tevel of
pmduclmn can be susfained even without accumulation and upgrading of technologics. As -
Oman has adopted a free trade and free market policy, however, the domestic industrics
should have adequate capability 1o sustain themsclves in free competition with imports,
and therefore should pay continuaus efforts to keeping ability to sustain continuous growth
by taking nccessary mcasures for cnhancement of competitiveness, such as improvement
and diversification of products and improvement of product qualily and productivity. At
the same time, the export industries should also pay more effort to sirengthening cxport

competitiveness, since the cxisting export industries in Oman do not nccessarily have

strong comparative advantages.

For Oman, posscssing a rclatively: simall domestic market, the development of
compelitive export industrics is vital for promoting industrial devclopment as well as
cxpanding non-oil cxports. Toward this end information, regarding cxport products and
technologics appropriate for manufacturing exportable products, as well as regarding
export markels, are important tools. In Oman, however, many cnlcrpnscs lack such
information. On the other hand, collection of such information needs group activitics to
minimize costs and also the establishment of a network with oxternal information sourccs.
In the carly: s!agcs of cxport developnient, it is important to prov'id'_c enlerpriscs with_ |
governmental assistance for export product development and marketing abroad. '

There are many oppotiunities to starl export manufacluring, and there arc some
examples of success; for example exporl of dates as raw materials for special sauce, expori
of vegetables to Japan by air cargo, ctc. However, much of the sccds of cxporl

manufacturing have been hampered by lack of knowledge about the nceds of markcts, .
- difficulty of access o the export market lack of knowledge on packaging, and/or poor -

performance at the initial contact with potential buyers.

From this viewpoini, MC1 is going to set up a public institution underlaking export
promotion, namcd “Investment ang Export Promotion Center”, while an exporl marketing
company has been established under the MCI's initiative and with jeint invesiment by
lcading member firms of OCCI, and Is aclive in marketing, However, no public institution
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which undertake markel intclligence scrvice and product development assiSiancc cxist in
Oman. The services avaitable from the aforesaid “Favestment and Export Promotion
Center” will be limited fo gencral information on the export market, and the information
for specific products will be hard to obtain. In order fo promote the development of
specific export industeics, it is indispensable to provide cnierprises with technical
assistance for product development as well as gathering and supplying of technical

information and marketing information rclated to such industrics.

(2} Need for the development of new industrial projects
The basic strategy for industrial development lays emphasis on the promotion of
industriatization with close linkage 1o indusirial capital in forcign countrics and bascd on
- overscas markets, focusing on the following arcas:

1) Promotion of export indusirics based on proivising resources available in Oman, and
also those having comparative advantages derived from geographic advantages and
other favorable business conditions existing in Oman

2) Promotion of industrics which can serve forcign industrics as their produclioﬁ base
or distribution basc for re-cxport or regional distribution

1) Need for technical support for developemnt of new resource based-projects
The following are the indusirics to be given atlention for the development of
resource-based exporls: | ' :
a) Largc -scale chemical pro;ccls such as naluml-gas bascd pcirochcm}cal and
 fertilizer projects in association with the development of new large-scale gas fields
and the development of LNG/LPG ciporl projects,
b)) Prbjt;ct for the development of large-scale gypsum mining for bxport.
¢} Industrics based on gypsum, kaolin and other non-metal mincrals produced in
“Oman (such as gypsum board and plaster, ceramics and other building materials for
domestic imarket and exporis).

In order to promote and encourage now investment by both domeslic private capital
and foreigh capital for those projects, it is cffective to produce information regarding
‘prospective mincral resources, particularly in respect of recoverable reserves,
composition and suitability for industrial raw materials, and provide such information
to polential investors who show interest in those projects. The Ministry of Petroleum
and Mincrals (MPM) is responsible for the study of such resources, and has basic dala
and information regarding those resources. The objective of MPM's exploration work,
however, is principally to confirm the rescrves of oil, natural gas and other minerals,
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and MPM has carricd oul no further steps of exploration work except for oil and gas.
Hence rcgardihg minerals yet unutilized, particularly gypsum, kaolin and other
minerals to be used as raw materials for manufacturing ceramics and building malterials,
no sludy has been carricd out for cvaluating suitability of those mincrals as raw
matcrials. In order to provide potential investors with such information, application
research on specific mincrals, including the cvaluation of suitability for raw matcrials,
should be carricd out by a public rescarch institafe, but no such institute exists in Oman.

2} Need for ftechnical support for dcvclnpmcnt' of projects based on locational

advantage of Oman
For the development of industrics bascd on ‘geographic advantages of Oman,

emphasis is given to such industrics as cnumerated below.

a) Manufacturing of high-value knitwear for cxport using coftan or blended yarns
imported from India and other ncighboring countrics.

b) Producmg snack foods and other processed foods for the domestic and cxport
markets by using agricullural products imported in buik from nclghbormg countrics.

€) Undertaking of the re-packing of medicines and agricullural products imported for

rc-expoil.

In order to develop these indus!rics,' it is imporiant to develop relevant suppon‘ing
industries, including lhosc supply ng high quality packaging containers for cxport
goods and printing of cxpon gradc packaging con!amcrs However, as the existing
industrics - are inferior in pac}\'tgmg tcchnology, it is lmporlanl to' provide those

" industrics with technical guidance for improvement of packagmg and dsssommallon of .
‘information on latest packaging techniology for upgradmg and raising their Pnowlcdgc |
and awarencss on packaging.

~ (3) Technical support for promolmg the cmployment of Omani work forces in the

industrial sector
“The creation of cinploymcnt opportunitics for"Omani work forces and pu\rsuan'c’c of
Omanization are important tasks in the national developrinent plan, and the Governinent
has' been implementing several programs for the promotion of Omanization, These

inctude upgrading of technical and cngincering departments in the university, technical

colleges and vocational training schools to develop Omani engincers and technicians, and
provision of tax incentives or training subsidics 10 industrial enterprises employing Omani
workers, thereby encouraging the employment of Omani workers by the enterpriscs.



-Large slate-owned cnlerpriscs have hired Omani work forces and teained them in line
with the national policy, and therefore the rate of Omanization is high in those enterprises,
In contrast to this, private enterprises are still reluctant to employ Omani engincers and
workers because of their less experience and lower work cfficicncy compared to
cxpatriales, since the private employers preter 1o use expalriate engincers and workers who
arc readily workable because they undertake labor-intensive apcrations relying on workers’
skill and efficicney. '

Nurluring the national human rcsources who arc capable of assimilating and
accumulating transferred !cchndl(}gics is vital for the indusiries to accumulate and improve
technologics. For this end it is essential fo upgrade the education and training systems in
the umiversily, technical colleges and vocational ftraining cenfers, to develop human
resources who have appropriate education and training for working in small- and medium-
scale industrics in the private sector, and also to provide enterprises with technical support
for their training of Omani employces and also for adopling production systems which can
be operated by Omani workers.

2.2 Need for Technical Support Required by Existing Industries and
Enterprises

[Conclusion]

"The need for 1c¢h11iciil support by existing induslrics and cnterprises is relatively small,
excepting some specific industrial arcas. Industries which urgently need technical support

ate thosc exporting or intending to export their products,

Details arc as follows.

Almost alt of technologics used in the existing industrics in Oman have been
transferred from abroad,

Apparently, the selection of appropriate technologics, which is one of the key factors
for ' the successful t'c:chsiology induccment, has also been undertaken wilhom‘causing
“significant p’robl'cms.' Also, industrics who urgchlly nced the improvement eor modification
~ - of exisling technology introduced from overseas are limited o those cxporling or planing
to export their products, for the _fbllowing reasons. Technelogics transferred to Oman have
been sclected in consideration of the himitations prevalent, and the industriat development
peculiar to the country, namely 1) a small dontestic market, 2) necessity to import most
raw malerials and component parts due to lack of supporting industrics, and 3) ava'ilabilif)'
of skilled tabor from abroad at relatively low costs. The existing process-plants adopt
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relatively modern technologics, afthough most of those plants arc smaller in production
scale than the imcmalidnally standard. As a result, they can effectively compete in the
domestic market. On the other hand, the small- and medium-scale light proccssing
industrics mostly adopt conventional fabor-intensive production systems, Such production
is cssentially weak in sustaining competitiveness in international markets.  In Oman,
however, as industrialization is still at an carly stage and the majority of the existing
industrics undertake the impbﬂ substitution in a limited ficld of industrics, they faced few

problems in selection and application of technology for their opeiation.

The major export-oricnted industry is the garment industry. The industry require full-
scale support including technical support. _

The cxport garment industry in Oman primarily exports 1o the United Stales, where
conipciiﬁon with exporls from other countrics is becoming more and more scrious. At
present, as Oman still has some unfulfilled portion in its quota, orders are placed to the
Omani garment manufaclurers,  However, as the export garment industry in Oman is
cssenﬁally weak in cost cmnpciilivcncss, the industry may become unable to sustain export
compcetitivencss.  The survival of the indusiry must be pursued through enhancement of .
cost compelitivencss  and diversification  of products, - improvement  of qﬂa_liiy,
improvement of productivity by mcchanization, upgrading and ralionalization of

roduction systems, as well as diversification of expoit markets.
P _ ¥ :

In the food processing industry which is about enter into ﬂic_cprrl' market, the nced

" for {cchnical support is becoming apparent ‘in some arcas.: The induslry has been -
. traditionally sciving the domeslic market with some cxports to neighboring countrics. - In -

the case of the food processing and beverages industry, enterpriscs trying to export their
preducts to the markets other than the neighboring countrics, they face the need to improve
products, quality and productivity. Particularly the improvement of packaging is the most
important task for them. Many enterprises engaged in production only for demestic market,
howevcr, have no awarencss of the value of packaging. *As cnterprises launching on an
exporl campaign or manufacturing of new 1ypes of processed food increase, the need for

| improvement of packaging as well as improvement of products and quality will rise.

The need for technical support in other induslries is fairly small.

‘Most industries have been using lechnology and equipment imported from forcign
cauntrics and are mainly scrving the domestic markel, facing the situation mentioned
carticr. Such industries include the textile industry, the garment industry serving the
domestic market, the woodcraft and furniture industey, the paper and paper product
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industry, the printing industry, the chemical and chemical product industry, the non-
metallic mineral product industry, and the mictal and machinery industry.

The current situation of the existing industry in Oman is described in maore detail in Annex 2, With
reference to Annex 2, this section analyzes the needs for technical sitpport required by the existing
industriesfenterprises.

2.2.1 Current Situation of Manufacturing Industry in Oman

Most of the manufacturing mdustr) cxisting in Oman is small- and medium-scale
industry and micro industry. The existing large-scale industry is very limited, such ds a
petrolewm refinery, a copper smelting plant, cerent plants, and a flour mill, which werc
constructed under the government initiative from the late 1970’s until the mid-1980's. The
main light industry includes food and beverages, woodworking and wood furniture, textile
and apparel, paper and papcr producis, prmimg, plastic processing, non- mctal mineral
products and mclalwmkmg and machinery.

More than 3,000 cntcfpriscs are registered in the Ministry of Comincrce and Industry
- (MCI). Among various subscctors, the food processing industry and garment industry are

- compriscd of a relatively large number of large- or mediom-scale enterprises.  As the

* domestic market is timited, some cnlerprises in the food processing industry cxport part of
- products to GCC countrics, and some other cnterpriscs are trying to shift their pr'oduclion
towards cxports. - The garment industry has rapidly cxpaﬁdéd since 1989,'whilc: being
totally ori:cnlc.d to cxport tradcs, and it comprising more than 30 enterpriscs, js the fargest
export industry in Oman. Most of them are engaged in the manufacluring of garments to
be cxported for the low-end market in US, by producing on the basis of design provided
~ by buyers and acc'ording to their orders, The marine products pmccssiﬁg indusiry also has
developed while having an export oricntation, bus there arc only a few enlerprises engaged
‘in this indusiry. Other existing industries are mainly for domestic markets, although some
cntcrpri's'cs export part of their products 1o GCC markets and other markets abroad.

A large number of cnlerprises are engaged in three industrics, i.c., non-metal mineral
products induslty, woodworking industry, and metalworking and machinery induslry, but
small and micro enteipriscs dominale with an overwhehning majority, The majorily of
cn’tcfpriscs in the non-metal min_ﬁal products industry arc engaged in the production of
construction and building materials, such as aggregate, bricks and concrete blocks, ete.
‘The woodworking industry consists mainly of sawing and furniture making. ‘While there

-
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are a few large furniture makers which manufacture high-grade furniture based on
advanced technology and design acquired from Europe, the majority of companics in this
industry arc small and micro enlerpriscs which undertake the manufaciuring of furnilure
mainly by manual work. The majority of cnlerpriscs cngaged in the metalworking and
machinery industry also are small- and micro-scale, and only a few are large enterprises.
The main business of farge cnferpriscs in this industry is the fabrication and repair of
equipment and machinery for the oil industry, particutarly for PDO and ORC. Small and
micro mectalworking cnterprises undertake the fabrication of steel s!fuclurcs, or the
manufacturing of metal furniture, metal appliances, mcial fiﬂings and hardware with |
plating, s;\'clding and simple machining. ~ In Oman, industry assembling clectric and
clectronic machinery, and the precision machincry components industry have not emerged

due ta the small domestic market.

(The current situation of the main industrial branches arc described in more details in
Annex 2.)

2.2.2 Underlying Management and Technical Problems in the Existing
Industry

Under the current situation of the existing indusirics as described above, management
and fcchnical problems cncountered by the industrial enferprises are different depending
on the size and type of operation, These problems arc enumerated below by classilying
industry into three groups: farge process-plant, large- and medium-scale light processing, -

and small and micro.

(1) Lacge proécss-plant bascd indusiry

Large process-plant based induslr_y is represented by the petroleum sefinery, copper
smelting plant, cement plant and flour mill. ~ ‘They adopt internationally applicable
advanced process technologies and equipment and have an economic production scale, and
thus encounter no pa'riicu:lar technical difficulty. However, most of these large plants,
except '_lhc petrolcum refinery, have fallen to low cépac_ity utilization duc to the small
domestic market and keen competilion in Ihe GCC markels which have been the major

markels for Omani exports.

(2) Large- and medium-scale light processing industry
The large- and medium-scale Hght processing industry, which accounts for main part
of the existing industry in Oman, broadly consists of (1) import-substituting industrics,



including food processing and beverages industry, furniture industiy, building materials
industry, metalworking and machinery industey, paper products industey, printing induStry,
plastic processing industry and other industries producing various consumers’ goods, and
(2) gament industry which has developed as an export industry,. These problemis two
groups encounter arc pailly in common and parily different in natore, and thus the
uniderlying preblems are distinetive for each group.

Enterprises engaged in the imporl-substituling industry - operate  manufacluring
facilitics: bascd on technology and cquipment acquired from abroad and by cmploying
managers and  workers cmployed from neighboring countrics.  Most of these
manufacturing cnterpriscs depend on expatriates who manager the factorics. The national
cntreprencurs and managers who have expericnce in industial management are still
limited in number.  Under these conditions, caterprises can hardly build up rcliable
management systems and skills and marketing know-how. Thus most of the c‘nlcrpri'scs
are weak in technology accumulation and management capability, so that they ate
vulncrable o any adversive change in the business climale. As most raw matcrials arc
imported, the raw mafcrial cosis are relatively high, causing loss of competitive power.

In particular the mctal fabrication and assembly industry in Oman is stil at an carly
stage of development, Most of the existing metal fabrication and assembly works use raw
~malcrials, infermediates and major components imported from abroad. These works arc
cquipped witly small-s'izc_ machinery and undertake a variety of metat fabrication works
requiting a low level of prccfision, on the basis of job orders small in scale. Hence, their
pmducl_ivil_\,; is poor. Cépﬁvc markets for these industrics arc related to the oil and gas
‘exploitation’ work and petroleum refinéry, but there exists 1o assembly indusiry
represented by cleciric, clectronics and automobile industries which require a high level of
qualily and produclion control.

In the food processing and beverage industry and other some industries, there arc some
enterprises which cxport part of their producis to GCC countrics and other markets ‘abroad,
and in recent years somce have fried to shift their main business to cxporis due to limited

B growth in the domestic markel. Those enferprises encounter probléms of product quality

and cast competitiveness and also of packaging. In Oman, as there exists no industry
which can produce high quality packaging materials, package uscr industrics use either
inferior or average grade packaging containers locally produced or make their own.. The
packaging conlainers used by them, except only a few of the large enterprises, arc inferior
in material qual'ity, design and manncr of packaging, and most do not utisatisfy mporters’
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rcqui'rci’ncnts. If high-grade packaging containers arc impotted to meet such requirements,
it would causc substantial increases in packaging costs, resulting in loss of price
competitivencss; Hence the improvement of packaging is a serious problem for exporting
cnterprises to solve.

Garment manufacturers undeilake the production of garments specificd by buyers with
their design and on the basis of their orders,  They '_cmploy experienced cxpatriaic
managers and supervisors, and also usc expatriate workers for all processing sleps,
including pattern making, marking, cloth cUlting,ISCwing and stitching, and finishing.
Fabrics and other supplics arc imported, and the manufacturing is based on a conventional
labor-intensive production system. Wages paid to cxpatriate workers are substantially
higher than those paid in the south-west Asian countrics, bul labor productivity is
comparatively high because most of expafriatc workers cmployed in Oman are skilled and
work with high cfficiency. Nevertheless, as long as the operation is dependent on
cxpalriate workers, the labor-intensive production is cssentially costly, and hence export
industrics in particular arc disadvantagcous in competition with those in ncighboring

© countrics where cheap labor is abundantly available. As sale of the garment exporis from

Oman arc concentrated in the US market and, furthermore, main products are Jow-grade
items for the low-¢nd market there, the manufaciurers face keen compelition and have to

accept low valuc-added.

- (3) Small and micro industry

Small enterprises and micro- cn(crpnscs while dommanlly arge in number, const:lulc
local induslrics producmg general goods by using traditional manual lcchnlqucs on a.

* small-lot contract basis. ‘While some onc-man shops arc opérated by local pcop!c, most of .

small shops cinploying a few workers arc operated by foreign crafismen who have come
from ncighboring countrics for work. These shops can be 'improvcd in many aspccts,
including fcchnological level, but there is no demand frem cuslomers and improvement
cfforts are difficull 1o be adopted because of foreign craftsmen. 1t is difficult to convert
them to modern workshops, and their modernizalion i$ not likely to bring much benefits 1o

the industry.

2.2.3 Needs for Technical Support Required by Existing Industry

‘Under the present conditions of the existing industry as described above, the large- and
ntedium-scale light processing industry has the largest nced for technical support. Their
nceds are not for research and dcvcloprﬁcnl (R & D) such as devetopment of new products,



but relate to 1) product improvement, including quakity improvement, of prescitly
produced products, 2) rationalization of production systems and productivily improvenient
for cost reduction, and 3) training of cmployces for upgrading of their capabilities. Many
enferprises recognize the necessity of tackling these issues, but most of them have no
cancrele measures 1o lake, duc to lack of 1) infermation regarding the Iatest technologies
and cquipment, as well as modern production and quality management systems, '2)
information on current market frends and current movements of similar indusirics abroad,
and 3) expertise of expalriale ‘managers having knowledge of latest production
technologics, as well as 4) modern preduction and quality management systems.

More specifically, the technical support required by the existing industrics is as
follows:

(1) Technical guidance and provision of technical information rcgardmg the fo]lowmg
aspects:
t} Improvement and diversification of products, and improvement of quality
2) " Improvement of production lines, and rationalization of production system
3) lmprovement of productivity, and cost reduction
~4)  Intioduction of modern production and quality management sysiems

{2) Provision of common scrvice facilities or scrvices to cntcrpnscs which help their

- qualily and produchwly improvement.
(3) Training of cmployces for upgrading of their capablhllcs ‘

: Among the cxisting industries, the garment manufacturers commonly face most urgent
" needs for enhancing compcelitivencss by undertaking the above measures. The garment
" manufaclurers in Oman, as mentioned cartier, concentrated on oxpoﬂs 1o US, and il is an
urgent fask before them to tackle the diversification of products and markets, -and
ralionalization and upgrading of production systems,

I the case of the food proccssmg and beverages mdusir},, enferprises lrying to export
Ihctr products facc the nced lo improve products, tht) and produclivity, require
technical supporl to do thal.  Parlicularly the improvement of packaging is the most
imporfant task for them. As there exists no packaging material industry in Oman which
can produce high quality packaging “materials, package-using industrics usc cither
containers lacally produced or make their own. - The packaging containcfs' used by them,
except only a few of the large enterpriscs, are inforior in maicrial quatity, design and

manner of packaging. Soime manufacturers of processed food and other consumers’ goods



arc currently trying to develop export business, but most of them are required to improve
their packaging thal docs not now satisfy to importers’ requirements. Many cnterprises
engaged in production only for domeslic market have no awareness of the valuc of
packaging. As cnierprises Jaunching on an export campaign or manufacturing of ncw
types of - processed food increase, the need for improvement ‘of packaging as well as
improvement of products and quality will rise. -

There arc @ large number of cnlcfpfiscs cngaged in the non-mctal mineral products
industry and the metalworking and machinery industry, but most of those arc cngaged in
small job-order work based on simple manual processing. Somc enferprises require
technical support for improvement of processing fechnologics and productivity, but in
general there is little need for improvement of products as well as production systems. On

_the other hand, effect of such improvement will not be significant.

From the above situation, the existing industries which have relatively large needs for
tcchnical supports are the export garment industry and food processing industry, cspecially
for their cxport busincss, Main itens of technical suppoit required by thcsc industrics arc

cnuincraled bclow

(1) Technical support for the garment manufacturcrs requiring the ‘divcrsif'icalion' of
products and enhancement of compchhvcncss '
1) Technical gu:dancc and provmon of fechnical mformallon rcgardmg the fo!lowmg
aspccts ' | : .
a) Modern technology for design and pailern making -
b) Improvement and rationalization of production lincs :
c) Intraduction of modein production and quality managcmcm systems applicable to
garmcnt industry
2) Provision of common service facililics or services to enterprises which hclp lhcnr
- qualily and productivity improvement, _
| 3) Training of employces for upgrading of their capabilitics, particularly training on
key personne! for the bpcraﬁon of production systein bascd on the forcgoing modern
technologics and management systems

(2} ‘Technical support for the manufaclurers of processed food requiring the improvement
of products, qualily, productivity and packaging
1} - Technical guidance and provision of technical information regarding the following
: aspccls:.



a} Research for improvenient of products
b) Improvement and rationalization of production lines
¢} Introduction of modern production and quatity managemcnt systems applicable to
food industry

2) ~Pilot production tests and quality anélysis related 10 rescarch for improvement of
products

3) Quality fest of packaging matcrials and shelf-life fest of packaged food -

4) Training of cmployees for upgiading of their capébiliiic’s,- particutarly raining key
personnel for the operalion of production system based on the foregoing -niodern

technologics and management systern.

2.3 Priority industries for Technical Supports, and Nature and Type of
Technical Supports Required

2.3.1 Necessity of Selecting Priority Industries for Technical Supports

As analyzed in the previous sections, the industrial accumulation as well as the scale of
individual industrial undertakings arc still small in Oman. Thercfore, although there arc a

wide varicty of specific nceds for technical support, the beneficiarics of the technical .

supports provided for cach need will be Yimited to only a few, because most of such needs
arc not common for many enicrprises and henee limited 1o cortain cnterpriscs. For now
industrial ficlds as well, as there arc various investment opportunitics, polential investors

. as well as existing enlerprises. will chuirc various data and information nceded for

' mvcsu gating fcas;blhly of pro_;cc:s in a wide scope of industrial ficlds, - Thcrcforc, in order
' to mect a wide varicty of these needs, the themes of rescarch and information g"tthcnng
- must cover a wide range of fechnological ficlds and with dcplh. In actuality, however, it
would be difficult to provide technical suppost covéring all relevant ficlds of industry as
well as technology duc to financial constraint and limited huian resource.

‘Further, if the technical sdppo’rt cover such a wide scope, it could not be efficicnt,
since the beneficiaries of technical support would be Jimited in number, Accordingly,
when the Center provides such technical supporl n is realistic fo statl as the nucleus to be
uscd for trials in preparation for fulurc cxpansron and thus it is nccessary to select the
priority industrics for technical support.



2.3.2 Criterla for Selecting Priority Industries for Technical Supports

The objective of the Center is to provide industrics with technical assistance for
promoting industrial development in line with the industrial development strategy and to
foster the capacitly of assimilating transferred technologies and accumulating technologics
for further advancemint. To mect this objective, the priority industrics for technical
support is sclected by taking the strategic importance for industrial devclopment and the
needs for technical supporls by indusirics as Ihe criteria. As a resull, priority is given to
the following:

1) Industrics requiring urgcnf i111prbvem’cnl and having many beneficiarics.
2) Prospective industrics to which priority is given for the promotion of development
and for which the provision of tcchnical guidance and information services are

important.

Among the activitics that should be given particular importance according fo the -
industrial development strategy, the Center wilt parliculurly focus on the technology ficlds
which will bring about dircct contribution to the following factors: |

1} Promoting cconomic diversification through the achicvement of an optimum
wtilization of available natural resources on one hand, and the geographic location of

P
i
g

Oman on the other.
2) Promoting the development of export industrics in Osnan.

Further, the followmg factors arc also paid atlention with a view 10 cshbllshmg thc: _
tecchnological basis for the future, lhnugh these cffccts arc mdlrccl ‘ -
1) Adoption of advanccd lcchnology o
2) Furiher development of tcchnology transferred from abroad.
3) Upgrading skills of the nationat work force to adapt advanced technology.
4) Assimilating modern technology. |

2.3.3 Selection of Priority industry for Technical Supports

Based on the above-mentioned criteria, evaluation was made of the cxisﬁng industrics
which have strong nced for technical suppost and the prospective industrics given priority
for the promotion of developmient for which technical support is necessary. '

2.3.3.1 Industrial Flelds Requlring Technical Supports from Strateg’lc'\f!ewpoint
For pramoling industrial development in the promising industrial ficlds,as described in
Section 2.1., the need for strategically important technical support is as enumeraled below,

2-27



(1) Technical guidance and ether technical assistance to be provided to existing industrics
for enhancing their sustainabilily for continuous growth.

(2) Gathering and provision of information and assistance for product development which
helps promote the export of indusirial products.

(3) Technical supporl for the development of new industrial projects, including the
collcction and dissemination of basic'information for such projects. The basic sirategy
for industrial dcvc!opmcnl lays emphasis on the promotion of industriafization with
close Imkagc to industrial capital from foreign countrics and based on ovcrscas markets,
focusing on the following arcas:

1) Promotion of exporl industries based on promising resources available in Oman, and
also those having comparative advantages derived from geographic advantages and
other favorable business conditions existing in Oman

2) Promotion of industrics which can serve forcign industrics as their production basc
or distribution basc for re-cxports or regional distribution

To mect the above development strategy, the needs for technical supporls arc as
follows: | ' '

1) The indusirial ficlds requiring technical support for promdting and cncouraging new
invesiment by both domestic private capital and forcign capital for the development of
resource-bascd export indusirics: '

a) - Development oflargc -scale gypsum mmmg for export. _

b} Indusiries based on’ gypsum, kaolin and other non-metal mincrals produced in ]

Oman (such as gypsum board and plaster, ceramics and other building materials for ;
‘domestic market and cxports). -

'2) The industrial fields requiring , technical support for development of supporting
industries which are important for promofing the development of industrics that can
serve forcign industries as their production base or distribution base for rc—cxpoilé
bascd on geographic advanlages of Oman:

a) Food industrics for cxports

'b) Repackaging/re-cxport industrics

©) Packaging industry related to the above industrics

2.3.3.2 Existing Industrles Requlring Technlcal Supports
Technical suppost required by the existing industrics/ enferprises, as described in
Scclion 2.2, arc broadly as cnumerated below.
(1) Technical guidance and provision of technical mformahon regarding the foltowing
aspecls:




1) Tmprovement and diversification of products, and improvement of qualily
2) lmprovcfncnl of produclidn lincs, and rationalization of production system
3) Improvement of productivily, and cost reduction
4) Introduction of modern production and quality management systems
(2} Provision of common scrvice facilitics or services to cnterprises which help their
quality and productivity improvement.
(3) Training of employces for upgrading of their capabilitics

~ Such needs will be imminent mostly for the industrics undertaking exporls, or those
planning to undertake exporis. Among the existing industrics, the garment manufacturcrs
commonly face the most urgent need for enhancing competitivencss by undertaking the
above mcasures. In the case of the food processing and beverages industry, enterprises
trying to cxport their products face the need for improvement of products, qualil}," and
productivily, and require technicat supporl for such improvement.  Patlicularly the
improvement of packaging is the most important task for fhem, Many enierprises cngaged
in the food processing still have no awarencss of the value of packaging.  However, as
cnterprises launching on expotls or manufacluring of new types of processed food increase,
the nced for improvement of packaging as well as improvement of products and quality
wild rise. There are a large number of cnlerprises cngaged in the non-mctal mineral
producls industry and the metalworking and machinery industey, but most of them are
small and micro enterprises. Some enterprises require technical support for improvement

of processing - technologics and productivity, but in general there is little need for

improvement of products as well as production systems. On the other hand, the effect of
such improvement will not be significant. Un_dci these conditions, the ciisiing Lin'dust'rics
which have relatively sirong need for fechnical suppost arc the cxporl ganment industry
and food processing industry, especially for export, -

2.3.4 Priority Industries {Technological Fields) for Technical Support -
Satisfying Needs from Strateglc Viewpolnt and Needs from
Existlng Industries

As thie result of the evaluation, the following four ficlds were selected as the priority
industries (tcchnolagical fields) for the technical support. The rationale for this sclection

is cnumerated below.

1) Upgradmg and dwcrsmcalson of export garment manufacturmg industry: The export
garment mduslry in Oman pnmanty exports to the United Statcs, where competition



2)

wilh exporls from other countrics is becoming more and more scrious. At present,
as Oman §tll has some wnfulfilled portion in its qubta, orders are placed 1o the
Omani garment manufacturers. Howcever, as the export garment industry in Oman is
essentially weak in cost competitivencss, the industry ray become unable (0 sustain
cxport compelitiveness, The survival of the indusiry must be pursucd through
enhancement of ¢ost compelitiveness and diversification of praducts, improvement
of quality, improvement of produclivity by mechanization, upgrading and
rationatization of production systems, as well as diversification of cxport markels,
As mentioned carlier, the export garment industry is the largest non-oil exporl
industry, and also cmploys a compavatively large number of Omani workers.
Further, the industry has substantial impact on the service indusiry and other
cconomic sectors.  Thus, in order to sustain this industry; the technical suppart for
the improvement and cnhancement of the garmcﬁt industry will bring about
substantial cftect {o the economy.,

Improvement of packaging patticularly of food and’ beverages: Somc food
processing cnterprises, which are users of packaging, face need for improvement of
packaging for exporis, and such need will incrcase along with the incrcase in
enterprises engaged in cxport frade or undertaking re-packing business. To develop
Oman so as fo cslablish the function of a distribution center in the Middlc-cast
region, as indicated in Vision 2020, is the impottant devclopment strategy for
clfectively utifizing gcogiaphic advantage of Oma. Thus, the technical support for
this industry have dircet effect on the existing :indusiry but also substantial cffect

‘from the viewpoint of development stralegy. Further, in order to. develop food

3)

processing industry as export industry, technical support is required for improving:
the food processing itsclf, including improvement of products and quality and
rationalization of production lines, and also for assisting the development of new
food processing business. There dre some existing food makers requiring such

. assistance.

Promotion of development and use of gypsum and limestone resources:  The
cconomic effect {rom promotion of direct or indirect export of gypsum, which is

" available in great quantity in Oman, is expecled to be significanl, There are many

potential investors interested in the development, but the information required for
their making a decision is scarce; resulling in discouragement. A systemalic
approach cntailing high costs is required Tor oblaining the required data and
information. Thercfore, the resource development will not progress on the basis of




individual investors’ cfforts alonc. As the development of gypsum resource will

- greatly proniote groWlh of non-oil exports and also the development of indusiry

4

based on gypsum (¢.g., gypsum Loard, plaster, ctc.), the need for technical supposl is
significant. Further, as there are simitar nceds for other mineral resources, the ficlds
for technical support can be expanded in future.

Promotion of investment in the ceramic indusity which makes most of the
indigenous resources available: There are prospective markets for ceramic products
in the neighbaring countrics of Oman, and therefore, there is a possibility that the
advent of investment projects of ceramic manufacturing as long as such prospective
ceramic raw malerials as clay, kaotin and feldspar become available in this country.
The confinmalion of availabilily of ccramic raw materials alone, however, will not
be sufficient for aftracting the investment withoul rescarch on the characteristics of
the resources and suitability for use. Although there arc potential invéstors hz{ving
interest in the developmient of ccramic manufacturing, they cannol advance to
investigation of project preparation due 1o lack of nccessary informalion on raw
matcrials. As the steps for promoting the development, it is important to provide
such information to potcntial investors. For this end, comprehensive and continuous

rescarch on raw matcrials arc essential.

2.3 5 _ Nature and Type of Technical Support for Pnonty Industries

" The nature and type of technical supports are diffesent on cach of the sclcclcd four ‘

1}

" industiial ficlds. These can be summarized as below.

Technical supporls for the export garment mdustry
These comprise technical support for assisting in the dwcrsnf:cauon of products and

enhancement of cxporl competitiveness of the export garment manufacturers.  The

main activitics for the fechnical support are as follows:

Technical guidance and provision of technical information regarding the following
aspects: ‘ :

- Improvement and diversification of products, and improvement of quality
Improvement of production fincs, and rationalization of production system
fmprovement of productivity, and cost reduction
Introduction of modeen production and quéliiy management sysicnhs
Provision of common scrvice facilitics or services to enterprises which help theit
qualily and productivity improvement.

Training of ecmployees for upgrading of their capabilitics



These technical supports will establish modern garment production system-in the
industry, thereby building up the sds(ainabiliiy of the exisling manufactirers and also
establishing the basc for further expansion in future. At the same time, the modern
design and production/quality management systems introduced for the industry will be
applicd to other industrics.

2) Technical support for improvement of packaging, parliéu!arly “for the food and
beverages industry
"The main activitics are as follows:
a) Technical guidance and provision of technical information for the improvement of
| packaging
b) Scrvices for the testing of packaging materials, packing, shelf-lifc test of packaged
food, ctc.
‘¢) Enlightenment of the iﬁdus(ry on the necessily for modern packaging, and diffusion
of modern packaging tcchﬁolo;;y : '

This support will enhance export competitivencss of the food and beverage indusiry,
- particularly food manufacturing enterpriscs undertaking exporls, and also develop modern
~packaging industry in Oman which is important for developing the industrics bascd on
- geographic advaniage of Oman, such as repackaging and re-cxport industrics.

'3) ‘Technical support for the development of gypsum mi_nihg
* These are to promolc'l}icéiﬁvcslmcni for the dcvciopmcm of gypsum mining by
carrying oul basic rescarch to acquire the: data required by polential investors,
particularly on propesty analysis and cvalualion of suitability for use.” These activitics
can be expanded for other resources in fulure.

4) Technical support for the promotion of development of ceramic industry
These arc to promote the investment for the development of ceramic industry by
" carrying out’ basic rescarch o acquire the dala required byipclcnlia'l investors,
-~ particularly on property analysis and cvaluation of suilabitity for usc, as well as the
defining of prospeclive deposits of kaolin, cray and other minerals for cerainic
materials. “In order to develop ceramic indusiry, it is important to carry out such
rescarch conlinuously.

i



ég 2.4 . Needs for EStabllshingilhe Center from the Priority Sub-sectors
B, Selected

2.4.1 Needs of Export Garment Industry for Establishing the Center

2.4.1.5 Current status of the export garment Industry

The garment manufacturing cnterprises in Oman are valnerable, since their industrial
basc and technology accumulation arc limited due to the short duration during which they
accumulated industrial experience and fo their dependence on expatriate managers and
“workers. Garment industry is nccessarily labor-intensive industry. Thus, labor cost
substantially affccts the processing costs for garments, especially for low value items. As
the garment factorics in Oman arc operated by cxpatriate managers and workers, garment
processing costs arc considerably higher as compared to the ‘processing costs in
neighboring countrics where low cost labor is focatly available, 'The Omani garment
factorics should also incur higher costs for nmtcﬁals, since all materials are met by imports,
although those can be imported at international market prices under the frec import dutics
and dercgulated import proccdures. | '_ | :

g _ Table2-1: C«)mparl'scm'oll Competitiveness of Garment Industry
© Unit ' - Qman "Malaysia_ Indonesla Vief Nam
Productivity  Sewing process pcs{déy-person 30 ) 40 - 20 .
' Total process iics!day-person 184 *2) ‘23 24 13 ;
Labor Cost | U5$fmonth-pe:s:on 250 325 . SRR 72
Working Tirie .| vowrsiday 12 oyl s |8 '8

Notes: *1) 20 pcs/day-person with 8 hours working-time/day.
*2} .12 pes/day-person with 8 hours working-time/day.
*3) Including 2 hours of over-time work, which Is the normal practice besides 10 hours of

working-time/cay.

The details fotlow.

In Oman, though the local demand for ready-made garments is small duc to the small
population and prevalent tendency of Omani people both mate and female to prcfer
{raditional wear, the garment manufacturing industry has emerged and made rapid growth
of ¢xports since 1989. 1 is currently onc of the major non-oil export industries in the

country.



At present there arc 32 registered companies which arc engaged in- garment
manufaciuring for cxporls, which comprisc 27 companics manufacturing ready-made
garments from woven fabrics and 5 companics manufacturing knitwear,

Table 2-2 shows the current exports of garments in Oman.

Table 2-2: E'xi)orts of Garments In Oman

Quantity (1,000 dazens) Value (US$ imillion)

1991 972.8 42.26
1992 1,868.6 83.13
1993 1,702.2 84.54
1994 2,201.0 | 114.17
1995+ 1,152,3 S 57.87
{Notc) *A half ycar from January to June, 1995
{Source}MCI

The United States is the main cxport markei, accounting for about 95% of the
country’s garment exports, whitc other export markets arc Canada and the EC, accounting
for the rcniaining 5%. The United States Government has adopied a quofa en the import
- of Oman-oz_rigin garments since 1993, in view of substantial increases in US imports of -
' Omah made gm’menlsE “The major buyers of garments made in Oman dre those who intend
' lo take advantage of the rcmammg quota, and the weak cost compchhvcncss of garment

' mduslry in Oman bcncfﬂe from that quota.

' The 'rcady-:ﬁadc garment manufacturers in Oman produce a varicly of outerwear using
cotton fabrics as well as synthelic fiber fabrics imported from abroad. ‘These are mostly
~ tow-valuc items being sold at supermarkets and discount-shops in the United States. Al
the Omani garment manufacturers underlake the production as subcontractors of forcign

buyers by using fabrics and accessories such as bultons and zippers imported from India,
Hong Kong, Faiwan and other Asian countries according to buyer’s specifications and also
bascd on design and patterns provided by the buyers. The knilwear manufacturcrs also
undertake subcontracting for forcign buyers. They underlake only failoring (o produce
low-value knitwear such as underwear and T-shirts by using knitted fabrics imported from
Pakistan and other countrics.




P Most of the garment manufacturing companics employ cxpatriates from India and
= Pakistan as managers and supervisors for factory management as well as marketing, while
also using cxpatriatc workers from India, Pakistan, Sri Lanka and Bangladesh. Thosc
factorics arc comparatively small in production scale, and typically operate 50 to 200

scwing machines.

Emcrgence of NAFTA is fearcd to scriously influcnice the future of the exporl garment
industry in Oman, which exports mainly 1o the United States market, but lacks cost

competitivencss,

2.4.1.2 Strateglc Focus for Developing the Export Garment Manufacturing Industry
Ewmergence of NAFTA resulis in the same cffect as expansion of a quota, giving
preferential treatmient 1o the products made in NAFTA countrics. With NAFTA, therefore,
Oman's advantage of having a quota will be minimized, and in order to take advantage of
the quota, the manufacturers have to mainfain competitiveness against- Mexico or other
supplicrs in NAFTA as well as other countrics. _
Thus, the cssential point for the chclOpmcnl of cxporl garment indusiry is firstly :lb
. “increase its exporl competitiveness and survive in the export business, and then, improve
‘g the qualitics of industry so as to become less dependent on others in designing,

‘maintaining quality and raw material supply.

2.41.3 Strategic Themes for the Center, alrld= llé Needs fr6m industry
‘To overcome the siluation, the following strategic focuses are 1mpcralnvc
1) To cnsure the survival of the indusity by dcvclopmg it into an attraclive suppl}"
source for buycrs exporting products to the U.S. ‘
Required actions: C
a) Ta deécrease production costs through = productivity - fmprovement: and
mechanization; and . -
b) To develop the ability to mect detailed requirements from buyers by reducing time
for pattern making and improving design skills. ' ‘
2) In the fulure, to cxplore new markets with rcducmg high dependency en bu)crs for a
- single markef, and shifting from low-cnd and mid-cnd products. |
Required actions:
a) Development of producis lines appealing to new markets including Eurepe by
T mecans of original product development, modification of existing products, and
g’ quality nnpmvcmcnl, and
b} Sales promotion targeting buycrs for the new mdrkcis
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Among them, sales promotion for export markets can be taken care of by the proposed
cxporl pramotion cenler, - Furthermore, supporl from trading companies established by
OCCI can be expected to cstablish contact with buyers. Prior to sales promotion, howcver,
cost reduction and the improvement of technological level are required on the industry’s
side. Since individual enterprises arc unable fo do them by themselves, technical suppo'rt

is cssential and is expected to produce sign_ifi'cant results.

In addition, the cxpori garment industry is fabor intensive in nature and is promising to -

create employment opportunitics for local pcople. In realily, however, most of - local
workers working in the indusify arc engaged in odd jobs and are by no mecans
indispensable labor force to support ‘the industry.  Concurrently with creation of
cmployment opportunitics, therefore, efforts should be made to train local people to have
technical expertise and skills in design, cquipmient maintenance and other arcas to replace
forcign workers.

Thus, followlng are the Direction of Technlcal Support Lo be provided by the Center.

1} To provide the garment indusiry with technical assistance which can stimulate
upgrading and diversification of product lines for generating higher valuc added as

-well as strengthening cost competitivencss of exports.
2} To ercafc job opporlunities for Omani engineers and/or technicians to undertake a
part of production lines in the garment industry.

~The contents of {echnical suppor, which require to achicve the purpose, are as follows.
1) ‘Support for cost reduction by streamlining the existing prbduclion system
~a) Technical support for introduction of production systems with advanced functions
b) Technical support for improvement of preduction contral skills
2) Support for introducing and accumulating product development technologics
3) Support for introducing and accumulating skills for repairing scwing machincs
4) Support for the quality certification necessary fo undertake independent sales

"Among them, the highest priority should be given to -1) that diréctly contributes lo the
survival of cxisling industrics, followed by 2) and 3) that form the basis of futurc
cxpansion and development. On the other hand, support in 4) focuscs on the technology
basc which witl be required when sales activity of original producls emerges.

The foltowing sections discuss the needs on the indusiry side for cach type of support,




(1) Technical support for introduction of production systems with advanced functions

~ Mechanizing the operations - from development of samples to production of cut parts
- that are now conducted manually, will ecnable costs to be reduced, qualily to be improved,
lead time 1o be shortened, etc. However, Oman’s garment manufacturers are gencrally
small in scale, and it would be difficult for them to individually cairy ol such

'mcéhanizalion. By installing the mechanized system as a pilot plant and allowing the

companics in the industry to usc it, the Center wilt contribute to reducing their costs;
contribute to acquire the technology to utilize such system; improve their awareness of
uscfulness of the system and encourage them to acquire such system by themsclves either
individually or jointly, in the future.

Needs of Industey for the Center’s Support

The nceds for this kind of technical support arc cxtremely high, and the anticipation
that it would lcad to autonomous product development, and market development, is also
high.

In ofher words, given current conditions, the garmcni industry will have no choice but
1o continuc its business with the current system of buyer-dependent development and salcs,
for the time being. However, should the indusiry fail to become compelitive under this
system, it will be unable to survive in intcrnational competition.” Nevertheless, all the:

export garment manufacluring cnferprises arc dependent on factory management by

expalriatc managers and supervisors, who manage the production bascd on conventional

. productlon system and technologies which they gained through thcar work cxpcrlcncc at
' garmcnt factorics in the home country. The garment factories in Oman carry out cloth.
© preparation, cloth culling and finishing mainty by manual operations. -Hence the
. production results in high loss (wastc) of cloth as well as unslable quality, causing high
- percentage of sub-standard products, and rcsu-lling in lowering production éft‘icicncy.

Therefore, they are obliged 1o introduce produclion - systems having advanced
functions, bul the companics arc too $mall to take such action. According to the
manufaclurcrs survey! conducted in the Study, all seven manufacturcrs responded by
pointing out that they have been facing the challenge of improvement of their cfficicncy,
and without cxceplion expect prompt introduction of such system to'a common scrvice

facitity.

(2) Technical support for improvement of production control skills
‘The productivity of Oman’s garment industry is quite low cempared to that of the
ASEAN countrics. This is because production conirol is excessively concenirated on

1 . .
The response of the manufacturers are shown in Table 2-3.
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individual workers’ goals and incentives, and because control policy is nat built on
management engincering techniques.  With improvement of praduction control skills,
besides the mechanization of production systems, cost would be reduced.

Needs of Industry for the Center’s Support

“In Oman there arc no garment factorics which adopt modern production management
and quality management systems, since the production managémcnt and quality
managenienl arc also deperdent on the cxpalriate managers who follow their past
cxpericnce. Hence when compared with garment factorics it NIES and ASEAN counrics,
the factorics in Oman usc less advanced systems for production management and quality
management, including material procurémcnt planning, produclion planning, dclivery
planning and contro}, and total quality management. ‘Thus it is hard to modernize the
factorics in Oman unless the management system is restructured.  Some manufacturers
have already noticed this situation, but nonc of them have takert aclion for improvement
because of lack of knowledge, experience and support,

Accerding to the manufaclurers survey conducted in this study, iwo companics out of
scven pointed out the need for improvement of production control micthods, while five
mentioned quality management and six  arec  anticipating tcchnical guidance for

improvement, -

- {3) Support for lnlroducing and Accumulating Product Developricnt Technologics

To transfer product development technologics - for designing, pattern making ete. - to -

manufacturers and train their in-house personnel in these technologics.

Needs of Industry for the Center’s Support - ,

In the present 'busincss_ system, manufacturers are dependent ‘on buyers, and their
~desire to improve their technology is not very Strong. According 1o the manufacturers
survey, only two manufacturers are awarc that they have a prablem of ncw product
development and product diversification. Only one manufacturer is expecting the Center
to do somcthing for their human resources development, and another for design
development, : |

This is because of the fact that an overwhehning majority of export garments produced
in Oman, as mentioned carlier; is low-value items for lower class mass consumers, which
mean small value added by-p'mduclion. ‘The manufacturers in Oran have no original
products developed by themselves, and undertake subcontract production on the basis of
design and patterns pravided by buyers to supply the products as per buyers orders,
Hence they merely undertake the production of low value products, depending on the
orders placed by buyers.




§

- The following are the factors atiributable for their continued on siibcontracting of low-
valuc added producls:

1) The level of the production system and scwing lechnology are too low 10 carry out
sub-contract production of high-valuc added goads.

2) Since they have no designer, nor patternmaker, they do not have the capability fo
develop their own products, or improve their preducis.

3) They are not able to develop new markets, sinice they do ot have their own sales
network.

Thus, if they can acquirc a prospect for improving cost competitivencss, they can
then be expected to turn their altention to the next stcp: employee training.

In addition, it is indispensable that personnel Iraini'ng be approached not from the
standpoint of individual companics but rather from that of clevating the entire industry.
Morcover, at present vocational training schools teach sewing, but manufacturers have
not st up OJT (on-the-job training) systems, so when sludents graduate they are still
unable {o pui their knowledge to practical use. Product development skills, more than
scwing skills, arc believed 1o be casily accepted among the younger generation in
Oman.

(4) Supporl for Introducing and Accumulating Skills for Repairing Sewing Machines

At present Omani companies rely on forcign workers for the skills needed to repair
scwing machines; they are unable to cope an their own with the progress in cq'uipn_lcnl
design. Training in repair skills that arc suitable for the next gcncrationlof equipment 1o
be introduced thercafler is necessary. ‘

Needs of Industry for the Ceénter’s Supgorl :
Existing cqunpmcn! consists of rclatively old general- purposc machmcs that forc;gn

workers are hired 1o repair. These forcign workers arc replaced atler short periods. It is
dcsirable that systems in which the repairs are done by Omanis be established. Howcever,
such systems would most likely increase costs, so that manufaciurers are not necessarily .
cnthusiastic about them. Rather, this kind of scrvice should be provided in view of
creating job opportunitics for Omani laborers.

(5) Support for the Quality Certification Necessary to Undertake Independent Sales

In the present business system, all production processes arc conducted bascd on buyer
approval: for example, buyers must approve the supply of raw materials, the supply of
designs, and patterns. The checking of the final product is also done cssentially by buyers.
If, in the fulure, it  shoutd comec aboul that manufaclurces procure raw matcrials
indcpendently and el products manufaclured with non-approved designs, buyers will
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demand that the manufactirers provide a reliable certification of product quality obtained
from an impattial agency. The Center is to facilitate cstablishment of this function.

Needs of Industry for the Center’s Supporld

At present, in onc advanced case, such cerlification is in fact being demanded of a
cerlain manufaciurer, who has to abtain it from testing agencics overseas. Requesting such
certificalion to overscas agencics costs time and money and is also inconvenient, especially
when it has 1o be done frequently.

At present there is only onc manufacturer that procures its materials independently.
For the time being, test demand that could justify cstablishing such an agency caniof be
expected. The action for this theme should be taken according to the future change of the
* bugincss system,

Existing Plan and Systcin for Improvement

Thete is no organization providing such function in Oimnan. It is the funclion for
" DGSM to provide tests. However, DGSM’s tests are premisced on regulations, The fests

discussed here are requested independently by the manufacturer, and it is desirable that,

bascd on the test results, technical guidance be provided to the manufacturer. Accordin gly,

it is desirable that the organization in charge of testing be the Center rather than DGSM.-

~ In that casc, it would be possible for DGSM fo retain the testing equipment and for the
cxcculion of tests 1o also be entrusted to DGSM via the center.

.. 242 Needs of Packaging Related Industries for Establishing the <

~ Center

. 2.4.24 Packaglhé in O:ﬁan, focusing on packaging for food and beverage
! '(-1) Overview - ‘ :
‘Packaging in Oman mainly compriscs consumer packaging for agricultural products,
. food and beverage, medical products, and paper products. No packaging is undertaken
locally for pretection of products from damégc causcd during the process of transportation.
~The packaging indusiry in Oman includes manufacturers only of shopping bags and
- ‘paper cartons. Other packaging matcrials are all imported, though the mincral water and
.‘bcw;ragc bottlérs make PET and PVC botiles af their facilitics.

‘Major packaging uscr indusiries in Oman can be classificd into the following four
. types according to the degree of the need for addressing major issucs related to packaging:

a) Locally manufacturcd products which arc mainly consumed within the country and

paitially exported: Products with cansumer packaging arc mainly food and beverages,
paper producls, and toilelry products including soap, perfume, cosmetics, and liquid




detergent.  Most of these products manufactured in Oman are consumed in the
domestic market, with some portions being cxpﬂricd. Products arc not differentiated
in design or specification for domestic and cxport markets, largely because the
relatively small market docs not justify production of diverse types of products.
Manufacturing plants which use imported: production equipment arc generally
equipped with packaging equipment, while packaging materials aré mainly imporled.
"Many packaging materials remain unchanged from the initial production stage, but
some have been replaced with similar or equivalent materials.” Since production has
started in recent years, continued use of original packaging materials does nol present
a problem, Sorie manufacturess produce new packages bearing product information
wriften in scveral languages for export, such as snack food. Transport paékaging is
scen for agriculiural products, garments, furniture, and automotive parts such as
baticries. Most of them use simplificd or traditional cushioning materials to profect
products from damage during transportation. |

b} Locally manufactured products which arc mainly. cwportcd ‘Locally manufactured
products for exporl, albeit small in volume and scope, include medical supplics and
garments. Medical supplics are exported worldwide and are packaged according 10 -
international requirements.  Garmenls are simply packaged for fransportation as

required by buyers.

‘¢) Imported products which arc repackaged in Oman: Some of imported foodstuff arc -

repackaged into $maller packages within Oman, such as edible oil, tea, coffce, and

- spice. _Thé_y' are cpn_s_;umtd in the domestic market or jrc»cxpor_lcd.' Packages for
products consumed in the domestic inarket are g‘cﬁcmlly inferior in terms of quality

of packaging materials and designs including printing. Many products are placcd in
widely available plasllc bags that bear no product information, with a label printed

- with ‘a:product name and the name of the distributor. Packaging matcrials for
products to be re-cxported (also sold in the local market) arc mostly imported.
Unlike industrialized countrics, the significant role of packaging to pldy in adding
value to the product, and crealing an competitive edge in marketing, are not wetl
realized in Oman. : :

d) lported products which are disteibuted in the domcsllc market with the onglml o
package: Most of imported consumable gonds arc in this catcgory. ' Their packages
ar¢ mostly as they arc when importcd.f Since the distribution process of these
products within the country is simple and shori, their packaging is rarcly damaged in
the distribution process. From the standpoint of promotion of marketing, they should
be repackaged after import or specially packaged by exporters to meel tasie of local
consumers. However, the small narket docs not provide incentive for doing so.



Some food products arc sold with labels written in Arabic affixed to the eriginal
package.

(2) Packaging in the food and beverage induslry

Packaging used in the mcatl processing industry - those for frozen mcat, meatball, and
frankfurters - are made by using packaging equipment introduced at the initial stage of
operation. - They arc maintained at a fairly high level of quality parily because of
competition with 'importcd products and partly because these products aré also exported.
" Nevertheless, because of insufficiént concern about packaging quality, there is a risk of
packiging defecls such as poor scaling and delamination that arc not clearly visible from
outside. '

Packaging used in the dairy product industry is that which was infroduced at the time
of thcir starl of operation. Since manufacturing plants arc opcrated under technical
assistance from foreign companics, packaging qualily is also maintained af international
levels. '

In the vegetable and fruit industry, PAMAP processes and distributes products. Plastic -

bags and bottlcs arc used for packaging, but much improvement seems to be required in
sclection of adequate packaging materials, and the improvement of packaging work and
design.  PAMAP operates 23 distribution centers throughout the country, which arc

-responsible  for  collection,  classification, scgmentation, refrigeration and  storage, -
. packaging and shipment of agricultural praducts. Corrugated cardboard is used 1o pack

~ smatl products while cages are also usced for bulk products.

i the scafood processing industry, frozen, steamed and dricd products are packcd in -

corrugatcd cardboard. Corrugated cardboard with wax coalted inner face ‘is somelimes
uscd for trans;portahon of frozen products.

In the edible oil industry, imported vegetable oil is refined and packagcd in Oman,
Plashc bottles used for packaging arc imported.

Cereal processing is mostly timited to flour producis at presenl.

“There are many bakeries in the country, which pack products in plastic bags,

- Packaging quahty docs not present much problem because bread is not stored for a long
* period of time. * '

In the beverage industry, most packaging muatcrials (with design) incliding glass
boflles and paper packé arc imported, except for a mincral water bottler that makes its own
plastic bottles, Manufaciurcrs using packaging. equipment imported from Europe use
packaging films which arc preprinted. Their producis are well packed. '

In Oman, a relatively wide varicly of chacolate products is manufaciured, A large
manufacturer (only one in the country) uses intcrnational-class packages including design.
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On the bthc_r hand, packages by smaller companics arc inferior in qualily of packaging
material and design, and have poor packing condition.

There ate many companies repackaging a wide range of products including snack food,
nuts, tea bags, coftece, salt, tomato, fruit powder, and spice. Those exporting their products
maintain acceptable levels of quality in packaging material and design, while smaller
manufaclurcrs mainly serving the domestic market usc fransparent plastic bags with paper
prinl'c‘d with product name and manufacturer (not necessarily indicated).

~ Generally, food is price sensitive and consumers tend to sacrifice quality for price. As
a result, manufacturers tend to opt for price competition, rather than be concerned with
quality. In Oman, however, the food industry operates relatively large plants imported
from overscas, accompanicd by relatively high levels of packaging quality.  Yet the
industry cannot procure packaging cquipment and materials -according to its own
preference due 10 the refatively small production volume, and instead it has to choose from
widcly available cquipment and materials. Typically, manufacturers, who have started
commercial operation by usc of technical assistance from forcign pariners, terminate the
rclationship after the lapse of a cerlain period and continue operation by relying on foreign
engineers. They tend 1o scleet less than adequate packaging naterials over time. T his

“creates a risk of packaging defects, such as insufficient scaling, not visible fr01n oufside,
“1hat would affect product quality, or defamination duc to the use of inadequate packaging

“maferials,

Food manufacturcts in Oman scldom nced to develop packing téchnitlltps -and

- ‘materials for their own products. Rather they sclect appropriate techniques and materials .
‘from the ones available in the market. The sclection is not nocessarily free due to fhe .
limiting factors including: 1) food’s value being perceived by the market {market price), -

and 2} size of packaging materials used.

As Oman cstablishes ils competitive posilion in the distribution system within the
Middlc East, manufacturets of frozen food and processcd fish products, chocolate and
candy, and soft drinks under OEM or licensing agreements with fpdd'com.panics in
industrialized countrics will giow in number, accorpanying the increase in confract
packaging. These companits are expected to have the ability fo supply food products by
using packaging . malerials and techniques acceptable in the international markeiplace.
Their parent companics or forcign parlners are in posilion to provide food processing,
quality contiol, and packaging techniques, together with package design.  Packaging
malerials Ihcjr need will be imported pre-designed, at the initial stage, bul packaging -
dcyclopnic_nl locally will increasingly become mccs.:sarjr in futurc to mcel the local
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conditions. - The food industey will increasingly nced to have the ability to obtain
packaging materials with specifications and quality acceptable to the international market,
to secure the maintenance system for increasingly sophisticated packaging equipment, and
to obtain design and printing know-how as required.

(3) Other industrics related to consumer packaging

Major industrics retated to consumer packaging in Oman, in addition to food and
beverages, are medical supplics, paper products, and cosmclics, pérfumc and soap.

There is onc medical supply manufacturcr in Al Braimi, which serves the world
market. It is onc of the. typical "processing and packaging" operations.  Packaging
materials including design are imported.

The paper product industry does their own packaging for tissuc paper and paper diaper
by using imporied packaging malcrials,

Frankincensc uscs fraditional packaging malerials., High.-gradc perfume produced in
Oman is packed in glass bottles designed and manufactured in Europe. |

~ (4) Industrics related to transportation packaging

Transporl packaging to protect products during transporiation does not play a
~ significant role in Oman. Products for which transport packaging is important, such as
" clectronic preducts, precision equipment, and heavy articles, arc usually imported and
 distributed "as is” in Oman. o -

In Dubai, 'clcclricél_ and electronic cquipmcht manufacturers are _increasingly
establishing rcgional hcédquartcrs or distribution centers, which witl entail the need for
transport package designs that take into account lranspoﬂalibn conditions and availability

‘of packaging matcrials ‘peculiar to the region. T hey' wilk increasingly nced 1o have the
capability of dcsigning transport .pa'ckaging to meet the transportation conditions and
supply conditions of packaging materials, specific 1o the region. The same will be truc for

“Oman if regional headquarters and distribution centers are allracted as planned. In such
case, first of all, they have to have the ability to provide transport packaging sufficicnt fo
protect products which ate increasingly sensilive and costly. Sccondly, they must be
capablc of designing transport packages and procuring packaging naterials locally to be
ready for manufacturing new prodhcts in the Middle East.” Thirdly, since most of the
products and components manufacturéd at these facilities are exported, transport package
must mect local conditions in export markefs including distribulion and environmental
conditions. Finatly, transpert package and design must address environmental ¢oncerns in
terms of appropriate disposal of packaging materials.
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Fragite products such as china and porcelain require the transport packaging, but these

products arc not manufactured in Oman,

Transporl packaging in Oman is generally done for food and beverages using
corrugated cardboard and plastic cases. Apparel for export is placed in simple plastic bags
which arc kept in corrugated cardboard. This simple package is widcly accepted without
being subject to damage during transportation. - However, future package design needs to

satisfy environmental coicerns in Europe and the Uriited States markets.

(5) Packaging materials industry

The packaging materials indusiry in Oman produces plastic bags mainly for usc as
shopping bags. No plastic boliles for food packaging are manufacturcd. Mincral water
and soft drink bottlers manufacture plastic bottles by themsclves.

As for paper packaging malcrials, five compamcs produce corrugated cardboard and
cartons, although all of them are conveiters.

There ar¢ many prinfing. companics who' have relatively high levels of prinling
techniques. However, package users generally ask European companics for désign. |

(6) Physical distribution industry

There are quite a fcw companics, including forcign subsidiarics, hdndlmg shxpmcnts
from Muscat and Bubai. Al!hough trading volumc is fairly small, they arc capable of
handling intcrnational trade. - I

Nevertheless, none of them havc the abxhly to prov:dc scrvncc which hclps.
streamlining customers’ physical distribution systcms '

(7) Packaging machincry industry _
Packaging ‘machinery is all importcd with spare parls and accessorics.  Some
manufacturers have used sccond-hand equipment from the stait of commercial operation.

There is no maintenance and repair facility in Oman.

2.4.2.2 Sltaleglc Focus for Improvlng Packag!ng Technology

* Most of the packaging user industrics in Oman have staded cmnmcrc:al opcralmn
fairly recently and are packaging their products by using original packaging cqu:pmcnl and
acéording {0 original specifications. At the same lime most of their products are destined
to the domestic market, and thercfore, their cagerness to improve packaging is low. The

- necessity to improve their packaging is not apparently significant. In this scnse, a supporl
“system should be planncd from a wider view point of promation -of packaging uscr



induslrics, rather than from the perspective of dealing with aclual packaging problems

alone.

Further, the demand for package and packaging technology will increase not only in
the domcstic market bul also in the ncighboring countrics, accordiﬁgly with Oman’s
promotion of the function as physical distribution center in the Middlc East.
Steengthening of the system 1o meet such demand will inercasingly become important for
Oinan. Nurturing the technological capacity in the fictd of transporlation packaging will
be essential in such case, with increased cstablishment of regional procurcment centers and
regional centers for physical distribution in Oman which wilt Icad to increase in

lransportation of clectric and clectronics appliances, machine parts, and precision machines.

2.4.2,3 Strategic Themes for the Center, and Its Needs from Industry

To cstablish packing technology, the emergence of the packaging material indusiry is
cssential.  However, domestic demand for packaging materials is faicly small and is
satisticd by imports and. in-housc production by user industrics for the time being.
Accordingly, supportive cfforts wilt: be Timited to the general objective of raisi'ng
awarcncss of importance of packaging and the need for ils fmprovement by providing
technical guidance for packaging malerial uscrs, while building up packaging know-how
through efforls to solve packaging-related problems arising in the country. Although the

' scope is limited, this is the first step for cslabiishing fulare packaging technology and will :

be able 1o mect demand from new cntrants in addition to existing industries.:

“The imprdvcmcﬁl of packaging technology should include the improvement in design
_that is closcly related to sales promotion, which will be addressed in the future when the
need for improvement of industrial and commercial designs, ¢.g., the cestablishment of a
design center. At present, such needs are dispersed throughout broad ficlds and must be
fulfillcd by overscas sources from the cfficicney point of view.

- Direction of technlcat support:

~ Given fhe above limitations, fechnical support for packaging technology should be

dirccted toward the following areas. :

1) To provide technical assistance for improvement of packaging in cxisting ihduslry as
well as new industrial establishments, particularly for thosc that are cxporl-oricnicd, as
the improvement of packaging tcchnology is onc of prerequisites for the developiment

- of export indusirics and the leveraging of the country’s locational advantage as stated
in Vision 2020. L
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2) Atithe initial stage, to focus the technical assistance on the packaging related to food
industry, in order to provide the food industey (existing as well as new cstablishments)
with a fechnical data base on advanced packaging tcchnology, thercby to promote
improvement of packaging, and also 1o provide technical assistance for improvement
of packaging or application of suitable and cconomical packaging to meet quality
r’cq(lif_(:lﬂcnt& and characteristics of food to be packaged, particularly those for exports,
in order to satisfy buyer’s réquirements as well as meet import inspection and standards
it the export markels {counfrics).

3) In future to expand the fickls of application of technical assistance to wider ficlds of
consumers’ packaging and also o industrial {iransport) packaging.

“The strategic focuses for the technical support in view of the above, arc as follows:
1} Qualily improvement of packaging materials made in Oman
2) - Diversification of packaging materials
3) Improvement of techniques of food packaging work
"4) Jmprovement of packaging design for food
5) Environmental prescrvation
(In addition, production and usc of adcquate packaging materials in the context of
modern - packaging technology, the improvement of packaging design dnd prinfing
technologics, support for automation of packaging pmcésscs and maintenance, and
package design for import products arc other candidates, but al of them are too carly to
consider in Oman where the packaging material indu’slrjr does not ¢xist, together with the -
absence ‘of major users of fransporl packages, the clectrical/electronics indusiry and the
precision cquipment industry.) - '

Bascd on the above discussion, major clements of technical support to be provided by
the center are sumimacized as follows.

Although cxisting cnterprises do not necessarily recognize the importance of strategic
focuscs sclected here, they are all indispcns'ablc from the viewpoint of development
strategy. Considering that the packaging material industry is in its infant stage and
industrics using packages do not realize the nced for improveinent of package quality, itis
recommended in the first step to implement strategic focuses in a flexible manner to meet
the situatfon of individual cnterprises. Thus, a basic aclivily plan should be designed to
provide such flexibility and responsiveness to varying nceds of individual cnlerpriscs.

i should be noted that the industry-wide activity alone is not Jikely to praduce resull
so far as no company has packaging specialist.



The needs of industry will be analyzed in the fotlowing.

(1) Quality improvemcit of packaging materials made in Oman

The objective in this arca is fo imprave production lechnelogy and quality: control
techniques related to packaging matcrials in order to prevent production of packaging
materials having poor qualily duc to poor production practice andfor insufficient quality

cantrol. The first target will be he improvement of corrugated cardboard manufactured in

Oman to climinatc irrcgularities corrugations or on the surface.

Needs of indusiry for the Center’s support

Pac‘kaging materials produced in the country are mainly thosc of simple design and
construction, including corrugated cardboard, cartons, PET boflles manufactured by
~ mincral water and soft drink botllers, and shopping bags. At presenl, delerioration of
packaged producis is not a consumer prablem, and user industrics are not aclive in
improving product quality.

(2) Divarsification of Packaging Materials
~ To provide support for new ventures or exisling companics to enable them to use new
packaging matcrials. * This will become a major issuc in immediate future for the food
industry, with enlry to the retort packed food and frozen food business, and usc of heat
. resistant films for food heated at home.
. Needsof industry for the Center’s support

“The present forms of packaging used by varfous manufacturcrs has been introduced

- . only recently, and il takes some time until the need for niew packaging materials will arise.

‘Nevertheless, such information is important -for companics who enter the food markel.
According to the manufaclurers survey conducted in the Study, threc out of four
respondents are cxpecting the provision of technical and market information from the
Center.

(3) Improvement of Techniques of Food Packaging Work

Tﬁpic:il ckamplcs of inadequate packaging duc to inappropriate packaging work: arc
scen par.licularly in scaling, fusing, and pinholes duc to poor temperature control in the
food scaling process.

Needs of indusiry for the Center’s support

In the absence of complaints from the market and consumers, the industry has not well

recognized the need for improvement of packages. ‘According to the manufaclurcrs survey,

only two companies responded positively regarding the necessity of improvement of their

packaging, out of the tolal of four companics.




Nevertheless, so far as the industey intends to enter the export markel, inadequate
packages need to be improved unless it is intended to target consumers satisfied with low-
cost products. For Oman which docs not offer cost competitiveness, it is very difficult, if
not impossible, to enter the export market on the basis of cost compctition. Rather it must
rely on qualily as a compefilive edge. - Awarcness of need for improvement of package
quality, therefore, will arise in duc coursc.

The inadequate packaging is caused either through; 1) inadequate quality condrol in the
food processing process, or 2} inadequate packaging work.

Given the lack of complainis on quality from consumers, food manufacturers are not
likely to ask for tcchnical guidance. "Therefore, the Center should take initiatives such as:

a) Offer gencral cducation through seminars and workshops

b} Provide diagnosis and short-term technical guidance for sclected companics who

have interest in qualily improvement.

Starling with these activitics, the Center should take action aggressively for promolting
lmpmvcmcnl of packaging methods and fechnic.

IDD has previously drawn alfention to the importance of packagmg for the industey
and JETRO has provided technical assistance including the sendiny of instructors. 1t was a
short-ter cffort and continuous aclivity is required in future,

(4) Improvement of packaging design for féod

The pnmdry purposc of a package is to maintain the quahly of iis content. In this |,
SCNSC, packagmg involves in every process of the food mduslry, including food pmcawng,

distribution, and storage. In particular, cfforts should be made to help the industry achieve

its purposc by providing technical guidance for cxnslmg manufacturers and 'supplyiog
technical information for new projecls. '

Nceds of industry for the Center’s support

Sclecting an appmpriaté type of package is an imporfant issuc for new products.  On
the other hand, existing manufacturers who already use certain types of packages do not
feel the need for improvement of package design unless there is a sirong demand from
CONSUMCIS. _

Fhus the collection and prowsmn of tcchmcal information will be given the first
priority as the dCllVll}’ of the Ccnlcr for the manufacturers who plan or adopt new producis,
or cntitics who start new businesses.

Besides that, cffective assistance is nceded for making product samples and ' its
cvaluation for manufacturers who plan to adopt new packaging. For this aim, the Center
must have testing cquipment for which the testing demand scems to be high, make it

available to the manufacturers, or provide tcchnical guidance before adopting new



packages. Howcever, it seems 1o be very hard for the Center to satisfy all the dewmands for
testing equipment in Oman, since the technology ficlds for which demand exists are
extremely diverse.

(5) Eavironmenial Prescrvation
The major themcs include:
a) Reduction of packaging materials that causc air pollution: (c.g., chlorine-based
packaging mafcrials);
b) Overall reduction of packaging materials consumed;
'¢) Use of photolytic/biodegradable plastics; and
d) Promotion of recycling and reuse of packaging materials.
Needs of industry for the Center’s support

Environmental preservation cfforts in Oman have still to be taken in a systeniatic
manner and individual companics gencrally lack cnvironmental conicern. The need will
arise as their exports face environmentat control or regulation particularly on use of certain
packaging matcrials in destination countrics. Environmental preservation efforts arc
roughly divided into clements requiring committed involvenient of related industrics and
government authoritics, and those requiring adaptation measures of individual companics.
Collection and analysis of information on cxport markels regarding their requirements
regarding packaging in view of environment protection is the most important and vrgent

point to be tackled, while the support by public organizations: in the form of fesling,

¢cvaluation, and technical guidance is also importanl,

' 24.3 Needs of Ceramic Industry for Establishing of the Center

12433 Currenlstaths of ceramics irldustry2
- The ceramics industries in Oman is fairly limited in scale and scope. Traditional
ceramics manufacturers are divided into three types: 1) manufacturcrs of glazed
carthenware that originates from unglazed waler jars which have been made in Bahla and

T N - ) ; fa - . -
Major products generally considered as products of the coramics industdy ‘are cement and secondary concrete

- products, clay pipes, limestone and gypsum, refractory, red brick, glass, graphite, sanitary ware, tile, pollery and
poreclain inclading earthenware and semi-porcelain, This section mainly covers the subsectors of the ceramics

industey which use kaolin, an imporiant resource that is expected to be available in Onian on a commercial scale.

[ addition, the scction deals with poticry and carthenware manufacturing sebseciors which is one of the ceramics
subseclor, but do not always use kaotin as a major material, '

This scction has shed light on the possible use of kaolin for papermiaking. Despite the general belief that kaolia ia
Oman is unsaitable for such purpose because of culoration which has led o the use of kaolin exclusively for
ceramics production, it is questionable if the use for paper manufacturiag is entirely unfeasible.




its vicinities from carly times, 2):lhc Ministry of Heritage’s chinaware '(carlhcnwarc)
factory which uscs machinery and craftsmen frem China for the purpose of preserving and
developing the traditional carthenware making technique, and 3) ceramic art crafls made
by individuals who color and firing again thc unglazed carthcnware made by the
government’s chinaware factory,

_ In addition, a project {o preduce ceramic tiles is undernwvay fo meet incrcasing'd()n:wstic
demand, although it is by no means planncd mainly for the purposc of using kaolin

resources available in the country.

(1) Manufacture of Traditional Earthenwarc

“In the arca around Bahla, water jars made of unglazed carthenware have been made
from carly times, They are made from clay available in the area, Traditional carthcnware
includes incense burners used to burn frankincense as well as ornamenls modeled on
caslles widely scen in Onian.  Based on these traditional products, a few enterpriscs
manufacture glazed ﬁ'mduc'ts such as vascs and pots. Some of them have clectrical

- furnaces, whilc other shops and individuals still continue to produce unglazed carthenware,

Most carthenware shops are operated as private concerns and their products are locally
sold. Some arcas are widely known as production centers to allract buyers who sell the
products in Muscat and olher areas.

Curicntly produced carthenware products are sllll using a traditional material, red
brown clay with a scemingly high iron content. Also, il is fircd at a low lcmpcralurc of an
estimated 1,000°C, resulling in products with insufficicnt slrcng!h. Glaz¢ is purchascd
from forcign counirics without checking aft‘iniiy with local materials, as cvidenced by
crackmg Pespite various cfforls made so far by themsesves, it would be dlfﬂcull for ihcsc
products to evolve from local earthenware craft,

(2) Ceramics factory of the Ministry of Culture and Heritage

To niintain and develop traditional production of carthenware, the Ministry of
Culture and Heritage (MCH) has been operating a porcctain (carthenware) factory in the
pasl 10 ycars by int_ro'ducing machinery from China and inviting Chinese technicians. The
factory main!y produces pols, vascs and simple ornaments of varying size, both glazed and |
unglazed, It produces more glazed products.

‘The faclory is cquipped with a clay dissolving machine, a ball mill, a slip agitator, a
stip pump, a filter press tug mill, power-operated poiter’s wheels of varying size, a tunncl
kiln with a heat source burning dicscl oil, and two down-draft, fixed hearth furnaces.
Compared to traditional techniques, the factory has introdiiced the following techniques:

1) Cast-in molding method using plaster molds



2) large pot molding using mechanical poticr’s wheels
3)  Glaze production and application method

4) Decsign drawing method

5) ' Firing and firing contro] mcthod

As for the clay for body, traditional clay materials avaitable in Bahla and Al Hamra, as
well as newly developed Muscat clay, are uscd either independently or in mixture. No
other materials are mixed.  Further, the Muscat clay is nol much different from

traditionally used clay, showing no significant improvement in quality. Generally,
whiteness and hardness increase in the order of earthenware, chinawarc (semi-porcelain)
and porcelain, with decline in waler absorption. Accordingly, they add more vatuc as their
use changes from decorative handicrafts to durable household utensils such as tableware,
However, the lack of quality improvement prohibits cvolation from carthenware
-handicrafts to higher valuc added products.

Low firing temiperature, barcly cnough to produce unglazed carthenware, also
contributes 1o products being relatively fragile and porous.

‘At present, products are sold at handicrafls centers operated by the MCH in Muscat
and Nizwa and arc purchased by government organizalions (such as the Ministry of Public
Works) as street furniture, c.g'., flowerpois along the streel,

The addition of kaolin to clay which will increase strength, trying an innovative design,
and the cslablishient of sales channels, will lead to stable sales of products in jncreasing
varictics, buf these efforts are almost nil or insufficient at present.

. (3) Ceramic Tile Production Project .

A project to manufacture ceramic tiles has been underway to meet increasing demand
~ for ccramic tites in the country and is now at the final stage of planning. It cnvisages 85%
of primary matcrials to be locally procured.

As donc by other industrics, the project will use production technology that has been
'pmvcd in other countrics by purchasing production cquipment. Forcign engincers witl be
hired to operate the plant. Thus, the planning 'proccss is 1o proceed without the project’s
own R&D resources and manpower, and material fesls rcquir‘cd {o finalize production
* conditions are to be conducted by forcign cquipment manufacturers, - _

It should be noted that inforination on coramic material resources in Oman, including
kaolin, clay, feldspar, and potiery stong, is still insufficient in terms of reserves and grade,

creating a large risk for developers in refation 1o development cost and resource quality.
The projeet is no cxcept 1o this. The lack of companics’ making their own R&D effoits
generates serious concern about various aspects including high iron centent. Apparcntly,
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the project has selccted production of tiles partly because they can be made by using
relatively low grade materials; unlike other chinawarc and sanitary ware, coloration on the
titc body duc 1o iron can be climinated by the usc of color glaze to make marketable
products. "This docs not necessarily mean, however, that accurate information on available
resources is nol needed. Rather it will be cssential in idcmifying and developing new
applications for kaotin and other resources, MPM’s information is useful for preliminary
study, but it is still feo genciatized to be used for the project’s decision making.

Once commercial operation Starls, however, the plant will be capable of conducting
necessary fests and R&D activities by using equipment to be procured as part of the project.
Thus, so far as stable operation can be maintained, this cquipment will serve the purposc

until the nced for product diversification and upgrading arises.

(4) Kaolin Resources
According to MPM’s information, relatively high grade kaolin is avaitable in Haushi
and other districts. Kaolin constitutes one of the primary matcrials for ceramic products,
iogclhcr with clay, feldspar, and potiery stone, and major production centers of china and
porcclain worldwide arc all located in arcas having rich reserves of kaolin. On the other
hand, there is no pri)jccl intended to exploit kaolin reserves in Oman. g '
~ Information on kaolin resources in the country is currently limited to the results of
boring surveys, chemical analysis of sample corcs, and mihcralogical ahalysis There is no
research designed to usc kaolin as a ccramic material, and which prevents the development -

. of commercial application.

To determing uscfulness of kaolin resources as a ceramic malcnal addllional tcsts ar¢ .

_ rcqmrcd to determine viscosity, moldabilily, and coloration and shrmkdgc after firing at -

above 1,300°C. Morcover, body for high-grade ceramic products consists of at lcast 4-5
materials and, thus fhic blending fest (for preparation of body) is required fo judge the
quality of raw materials. There is no testing organization able 1o conduct such a test in

QOman.

" As for the use of Kaolin forpapér'mauufaéluring, which is the major arca of Kaolin
consumiption in the world, the Haushi kaolin is said to be unsitable duc 1o the lack of
whiteness. However, suitability of kaolin for the paper-making purpose should be tested
by using powder kaolin that has been washed, There is no testing organization able to
conducl such a test in Oman. .

Clearly, comprehensive research on use of kaolin resources is important from the
newpoint of utilizing' natural rcsources to the maximum exlent.  In particular, a



comprchcﬁsivc plan for commercial use of known kaolin resources; including low-grade
kaolin (after cxc.luding kaotin layers infermingled with oxidized iron, limestone, other
stones that would adversely affect product quality), needs to be established taking into
account the specifications requirements for each product segment, including tiles, sanitary
ware, and porcelain,

Such research and planning activitics cannot rely on privaic initiatives, and needs 10 be
conducted by public organizations.

2.4.3.2 " Strateglc Focus for Creating Ceramics lndustry
Based on the current situation of the ceramic industry, as discussed abave, possible
dircctions of promotion of ceramic production in the country will be as follows:
1) To focus on fostering of the lraditional handicrafts carthenware industry from the
standpoint of promoting small- and medivim-sized enterpriscs and local industrics,
2) To capitalize on available maferials for ceramics production, c.g., kaolin, feldspar,
and clay, and to promote industrics specialized in production of ceramic tiles, china
‘and porcelain, and sanitary ware according 16 actual resource availability and market
conditions. '

Promising products in the former case include souvenirs and ornaments, and tableware
madec on a wheel for the domestic markel. :
The promotion direction described in 2) above, would be materialized through

infroduction of modern ceramics manufacturing. plants and technologies fargeting export -
markels, including thc Middlc East, Africa, and Furepe, besides domestic markel.

Promising products include ceramic tiles, tableware, and sanilary ware, which can amount

to sizable demand in the domestic market alone, judged from import records, Nevertheless,

polential demang cannot always be translated into actual business opportunity, and it is
difficult to gain a large share in the tableware market where high-grade products are
demanded and consumer taste diversifics.

2433 Strateglc Themes for the Center, and its Needs from Industry

There arc promising markets for ceramic praducts in Oman and neighboring countrics,
< and the country has mincrat resources required for ceramic production including clay and
* kaolin. These resources, if economically exploitable, would likely lead 1o viable projects.
At present, availability of raw matcrials has only been confirmed, and no research and
sludy is made on their commercial applicability. This is the main reason why
comnercialization docs not progress in this ficld only. '
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To cffectively drive commercialization cftorts, the following information must be
obtaincd:
a) Technical and cconomic information on preduction cquipment available from
overseas resources; ang
b) Technical information on standards and specifications of products widcly
distributed in international markets as well as new products.

- In addilion fo technical support, financial assistance will be required in some arcas
such as smail-scalc pottery production. Various organizalions such as 1DD under MCH arc
already providing various types of support in the invesiment stage.

Al a later stage of commnercialization, raw materials and products will be tested and -
cvaluated upon request of manufaclurers. In this conncction, the scope of technical
support needs 10 be extended with growth of the ceramics industry into: a) standardization,
and b) technical consultation and advice on product and production.

Commercial 'cxploitalion of ceramic materials can only become feasible after rescarch
and study is conducted for their characleristics and comnercial applicability, thus
availabilily of resources alonc never justify investment for their development.  Other
prerequisites are the provision of sufficient market information, proper guidance on -
production technology, and human resources development, which will surface at the starl
of a commercial project.  In any case, the first hurdlc to be cleared ‘is commercial
feasibilily of raw malerials which must be found in preliminary research, and tcchnical

“supporl will emphasize the rescarch area,

“The follmiring' analyzes the needs for cach themes.

{1) Rescarch on Ceramic Raw Matcerials

The cxisling ceramic induslty praduces chinaware by using clay available in and
around local communities. However; no study has béen conducted to analyze propertics of
clay or to find alternative clay materials. - Based on the two directions of development for
the cerainics industry discussed carlier, the following activitics are identificd as strategic

‘points of emphasis in the arca of rescarch on ceramic raw materials:

a) Anai'ysis and cvaluation of clay available locally as ceramic raw matcrial;

b) Rescarch on improvement of the currently available carthcnware products

¢} Exploration of clay resources in other arcas;

d) Analysis and cvaluation of local kaolin resources and rescarch on utilization
techniques; and
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¢) Exploration of other ceramic matcrials such as feldspar and potery stone.
Needs of industry for thg Center’s support

At present, there are only a few carthenware manufacturers and some individuals who
put colors on the carthenware produced by the factory of Ministry of Heritage, as the
existing industry of this kind. However, given potential demand and relatively strong
interest in new investment opportunitics for manufacturing pottery and porcelain, found
in the country, new projects aiming at fostering the ccramics indusiry can casily ‘be
promoted so far as commercially exploitablec rcsources arc found and  detailed

information is cffcclively communicated,

“The Ministey of Culturc and Heritage’s factory uses various types of clay and glaze on

an cxperimental basis, which is characterized as. part of day-lo-day production
management, rather than rescarch and development aiming at new product development.
Clearly, more systematic rescarch is called for.

The factory’s facilitics and cquipment arc mainly designed for production purposes,
- albeit relatively small in capacity. They are too targe for testing and rescarch purposcs and
do-not include necessary measuring instruments.  Laboratory equipment and devices
should be acquired.

(2} Markel Study
Anticipated themes under the market sfudy include:
a) To contribute product development: ldcas about chinaware products supplied by
' cxtslmg cnierprises; and
b): To conduct 1mrkcl rescarch on ccramic products in Oman and neighboring
- countrics, assuming the projects utilize a new kaolin resovrce,
Needs of industry for the Center’s support '

Like the ongoing ceramic tile project, a large enterprisc may be able to conduct its
. own rescarch when importing a new plant from a forcign country. In future, however, as
more and more companies cnter the market, not all of them will have the abitity to conduct
their own market rescarch, p'zrllcuhrly small projcct or cntcrpnscs Accordingly, there

~will be an increasing need for market rescarch 10 be conducted by an independent

- organization.

(3)‘ Technicat guidance on ceramics 'pr'odu"clibn
Study of propertics of available ceramic raw materials and identification of products
suitable for such malerials are the presumed requircments for the establishment of the
technical guidance scrvices function. Further development of the industry which bases
on the currently available raw materials is not prospective. The rcinfdrcc_l11C11t of
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praducts supplicd by the traditional earthenwarc industry, would contribute to’ the
extension of its market, to some cxtent, but lﬁis kind of research and developmental work
shoutd be carricd out as part of activity related ta research on ceramic materials, since the
inferior strength of the carthenware is mainly because of nature of raw materials instead
of production téchnology.

Needs of induslry for the Center’s supporl

~ At present, the need for upgrading the products of traditional carthenware industry is
rccogmzcd but po!cnhal demand for the technical guidance service will be insignificant,
The MCH-opcrated factory atlerpts to fransfer modemn tcchnology to traditional
earthenwarc producers by offering them jobs. They work at the factory for a few days per
week and do their own work for other days. The technology transfer, however, is not

based on a systematic testing and reseaich on their raw materials and products.

(4) Human Resources Development

While modernized ceramic factories will be operated by cxpalriate cngmccrs and
managées at the initial stage of operation, it is desirable to replace them by Omani people
sicp by step in future.

* As for the small seale mduslry manufacturing china and poreclain, the cnhrc range of

- production-related knowledge is required for their operation.

- Needs of industry for the Center’s support
It is not likely that the nced for human rcsources devélopment will ‘arisc on the

“industry side for a while, since the manpower requircment for the factory produétion of
- ceramic tifes will be fulfilled by expatriate labor. Further, the developiment of the cxmlmg
“carthcnware indusiry will be Timited so long as the product is in line with the current

carthenware production.  Such' demand emerges only after promising producls are
successfully identificd through raw maaterials research and markel study mentioned above.

(5) Testing scrvices
The following ate the themes under testing services:
a) Tests related to ceramic materials, mcludmg composition analysis and firing tests;
and
b) Product tests related 1o product strength, dimensional accuracy, and contents of Icad
and other harmful malier '
Needs of industry for the Cenler’s isuppo'_rl
The ceramic tile manufacturing pioject currently under planning will have its own

capability to conduct necessary tests on materials. Any product test, if required, should be
intended for providing certification to a third party.



There is no need for testing in the family-aperated sector.

244 Needs of Gypsum and Limestone-Based Industries for
Establishing of the Center

2.4.4.1 Current Status of Use of Gypsum and Lime
(1} Industrics using gypsum and limestone _

The industrics using gypsum and limestone in Oman are very small in size and scope
as they primarily serve the domestic market.

While Oman has sizable gypsum resou rces, bul their usc is fimited fto cement
production. Similarly, only small portions of limestone resources, although abundant in
teScIves, arc used for cement, quicklime, and aggregates.

(2) Gypsum resources _

Gypsum resources in Oman extend from the Shuwaymiyah deposit on the east coast to
the Thumrait deposit, appm‘xifnatcly 90 km west of'Sé!a}:nh. At presenl, two mincs arc
operated in the Thumrait district to produce 48,000 tons annua’llya, which arc mostly
supplicd 10 cement mills of fwo companics and parily exported to the UAE. For the
Shuwaymiyah deposit, cight exploratory bore holes have been drilled and analysis of cores
was complefed in November 1993, The result has revealed very high grade gypsum
dcposils ranging from 90% and 98%, with the total rescrve exceeding 100 miltion fons.

- (3) Poss:b:hly of use of gypsum
Onc way to ulilize gypsum resources in {he country is 1o cxpon it to other countrics.

“The cxporl ma_rkcl for gypsum is very large (¢.g., Japan inporls more than 3.5 miilion ions'

‘annually) and proximity of the known deposits 1o the Omani coast (1 km) makes exports
feasible.  According to a preliminary feasibilily study on the gypsum export project
undertaken for "Master Plan Study of Industrial Development”, the project will be viable
“at the scale of annual pr:’)duclion of 1 million tons, but not for 300,000 tons, though the
study indicates that further study is required before amp!emcnlmg the project, particutarly
‘on 1) development of inland teansporiation and shlppmg facilitics, 2) measures o ensure
smooth loading under scasonal strong wind, and 3) cconomic study on rcm_oval of
dolomite layers present between gypsum layers. _ _

To further promote the project, it is important 1o provide information required by
potential investors for decision making. In particutar, detailed fechnical and cconomic
evaluation on exploration and cxports and collection of market information are required.

? Source: MPM

) Ty
f"



Another promising way is 1o usc gypsum as an industrial raw material. - Major
industrial products are gypsum board and gypsum fiberboard. In the GCC countries, Saudi
Arabia has a gypsum board production facility that supplics small amounts to Oman via
the UAE (as well as European producis) However, building designs widely scen in the
country and other GCC countrics have very small demand for gypsum board.

Therefore, gypsum board production, if contemplated, should be considered as the
project which infends to export its products (o East Asta as well as Southcast Asia. Tn this
connection, information on cxport markets and relevant fechnical information should be
collccted, and fechnical constraints on use of Oman gypsum for gypsum board production,
if any, should be studicd.

Significant demand growth is conccwablc in Oman and other GCC couniries if the use
of gypsum board for buildings, hotels, hospitals, and apartment buildings is successtully
promoted from the viewpoint of energy Saving and firc resistance. If this becomes feasible,
standards and specifications for gypsum-based construction materials in Oman and ather
GCC countrics needs to be developed as an important part. of cfforts for active markel
devclopment,

(4} Limeslone resource
Limestone is onc of the most abundant resources avaitable in Oman and is widcly

distributed over the entirc Oman mountains.

(5) lnduslry using limeslone : S :
Cement pr gguction Ccmcnt produchon has been’ posmoncd as a slralcglc uuluslry
from a relatively carly stage of cconomic developnient because cement uses limestone, a '
mincral resource abundantly available in the country and is an cssential conslmclmn_
malerial to build physical infrastruciure. Now two ccment manufacturers are operating in
the southern and northern pards of the country, namely Oman Cemcol Co. and Raysut
Cement Co. Raysut Cement plans to boost its production capacny in 1996 from current
240,000 tons to 720,000 tons, and Oman Cement is considering a produchon mcrcasc
Oman has sufficicnt limestone rescrves to support increascd production. At prcscn!
cement production is kepf at a level meeling domestic demand, and a short-term deficit is
met by importing cement or its intermediate produet, clinker, from the UAE. A surplus is

.mamly exporied to the UAE or sold fo m!crnatlonally reputed ccmcnt traders. Raysut
-Cement exporls its product to Yemen mostly on a regular basis.



Quicklime production: While a quicklime manufacturer and a slaked lime

manufacturer arc registered at-MCI, they arc actually the same company. - Porlions of
quicklime produced by thc company arc uscd to make staked lime for the domestic market.
65% of the remaining portions arc exported fo the UAE, and the balance used as a matcrial
for bricks produced by the company al a difterent plant. The company’s quicklime
production is still below s capacity, and the company is looking for an opporlunily to
increase produclion in future and has an interest in production of other lime-based

chemical products.

Other_applications: Other applications of limme in Oman are fairly limited, and

comprise mainly consumption in the copper smelting process.  Worldwide, limestone is
used for slcel-making, construction, and calcivin carbonate production, in addition to
cement and quicklime. For instance, Australia imports a large amount of lime for stecl-
making, in excess of one million tons annually, it is transported by largc'shipé which are
*usually on rcturn frip to Australia from exporting counirics. For Oman to compete in the

market, small port capacities atc a major handicap.  Other: applications including

aggregates for consiruction appear not to be highly feasible. -

Secondary use
Most of ready-mixed concrete manufacturers arc classificd as "large enterprises”
:{scven cstablishments are rcgis'!crcd). Gc:ogmphically; aboul a half of them arc lacated in
- _‘pbpul_atcd arcas of Muscat and Al Batinah, and ofhers in intand areas of A’Dhahira and
A’Dakhliya, In Dhofér:, 0:n¢ ma'nufa'ctur‘cr:(ﬁnrcgiétcfcd) '_is opéraiing and also produces
‘mosaic ';ilcs.' : |

There are 15 manufacturers of tiles and mosaic liles. Nine companics arc classified as
"large enterprises” and six as "medium-sized cnlerprises.” There are five large tile
manufaclurers, all of which arc located in Muscal, Four large mesaic tile manufacturers
are located in Muscat or Dhofar. “There are two medium-sized tile manufaciurers, cach
located in Muscat and Dhofar. There arc four medium-sized mosaic tite manufacturers,
two of which are located: in Muscat, one in Al Balinah and onc in A’Dhahira. Tile
production is cconomically located near the market and docs riot require large capacity.

Among primary materials for mosaic tile production, marble tip, powder, aggrepate,
and cement are locally procured, while white cement is imported.  Large manufacturers
use autonmated production cquipment made in lialy, while small manufacturers stilt rely on
manual work,
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Defailed profiles of tile manufacturers arc not known. They appear fo produce
cement-based tiles, not ceramic tiles.

Mcasurcd by the number of cstablishments, this subsector is dominated by small
cnterprises having capital of less than 25,000 Rials, which reportedly produce concrete
blocks and other cement/concrete producis by relying on manual labor. On the other hand,
there secem 1o be marny small crushed slone manufacturers.

There is ene brick manufacturer in Muscat. [t mixes sand having high silicon content
and quicklime produced by its own plant near Quirg, added by water (with pigment as
required) for chemical reaction.” After molding, the mixture is heated by high pressure
steam o produce silica-lime bricks. They arc more expensive than concrete blocks and are
nostly used for facing of buildings. There is no other manufacturer in the country.

- 2.4.4.2 Strategic Focus for Development and Use of Gypstim Resources

Amaong the non-metal mincral resources, gypsum and lime arc one of most promising
resources. Their commercial use would create direct or indirect export opportunitics.
There are many polential investors who are inferested in development of these resources,
but the lack of data and information required for making of invesiment decision prevents
developraent projects from procecding beyond the inception stage. '

Exporls of gypsum rcsources arc not cconomically feasible with the currcnl productton
volume and the exisling loading facility, and large-scale dcvc!()pmcnl is incvitable.  To
affract investors for dcvclu:)pmcnt projccis mvolvmg investiment in cqmpmcnt import and
mining, suffnc:cm technical and cconomic information musi be provided to allow them o
makc necessary decisions. .

For promotion of the industrics using gypsum and hmc a varicty of information neceds
to be furnished to potential investors, including products and markels, manufacturing
plants, and production technology required for production of new products, in addition to
information on raw gypsunt. S

In this connection, it is recommended 1o ‘conduct rescarch and study on economic and

' technical feasibilily of use as construction materials - major applications of gypsum and

lime products - including social and economic impacts of new producis (c.g., energy
saving and fire protection cffect).  Following the preliminacy cvaluation of cconomic
feasibility, commercial applicability for various preducts will be verified 'by manufacturers
through experimentat vse.

' Thcn, it is important to launch promotional activity for products which are considered
to be cconmnicall)" feasible, which would help expand the markel for the induslry.
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~ Finally, consultation scrvice seems (o be required for the éxisiing manufacturers of
gypsum and limc products to imprave production technology, since many small enterprises
operating in the sccondary product area often supply mediocre quality products.

2.4.4.3 Strategic Themes for the Center, and Its Needs from Industy

An organization responsible for cconomic and technical: feasibility study related to
development of natural resources is MCP’s Study & Planning Department. Based on the
result of the department’s study, cenfer will evaluate and confirm technical feasibility in
use of resources in question.  In patlicular, the center will be responsible for the following
activilics: :

a)- To conduct rescarch on commercial use of resources which are prospective in
terms of volume and provide the result. Also 1o provide information on preducts and
markels, manufaciuring plants, and production tcchnology required for production of
new products.

b) ‘Te conduct rescarch on cconomic and technical feasibility of use as construction

* materials - major applications of gypsum and lime products - including social and
¢conomic impacts of new products (c.g., encrgy saving and fire protection cffect),
followed by verification of commeicial applicabilily for various products by
manufacturers through experimental use. _ :

¢} In addilion, instruction on production fechnology will be given to manufacturcrs of
secondary gypsum and lime products. For this purpose, sources and distribution of

substandard products will be studicd, followed by rescarch on possible qualiiy'
improvement measures that will form the basis of actual service. Data on .

“substandard products will be furnish_cd by DGSM, and research will be conducted
~ under coopcration of SQU. Technical consultation and guidance wilt be provided for
individual enterprises.

The following section discusscs the necds of the industrics for cach of strategic focuscs

which have been identified.

(1) Analysis and cvaluation on availability of gypsum resources and their propertics in
view of ils usc 7
To provide technical information related to availabilily of gypsum resources and their
- propertics for potential investors who are interested in development of gypsum resources,
exporl or utilization. Technical information includes the following:
a) Struclure and physical conditions of gypsuin deposits, and cstimated reserves
b) * Grade of gypstim and fracc conslituent '



'c) Physical 'propcrlics of gypsum froni the vicwpoin'l of industrial usc

This kind of information is formulated on the basis of these facilitated by MPM. The
Center is to provide it fo the industry adding own appraisal resulls from technological and
cconomic viewpoints of usc.  However, more- detailed information required for
commercial exploitation of gypsum should be investigated by the project implementation
body, while the Center witl provide poteritial investar with only basic information.

Needs of induslry for the Cenfer’s support

Even for large enterpriscs, exploration and verification of many potential deposits on
the basis of limited information involves a very high risk. The Jack of basic information
partly cxplains why various mincral resources in Oman have not been commercially

C\cplmtcd despite the fact that many investors have strong interesl.  Thus, the needs for

- such activity is cxtremcly high.

(2) Provision of technical inforimation on gypsum/ limestone-based construction materials
The following technological information presumed.

1) To collect and supply tcchnical and cconomic information on gypsum- or limestone-
bascd construction materials: investment promolibn by providing information for
potenlial investors, and - '

2) Rescarch and study on construction malerials from the standpoint of cncrgy‘savi'ng
and firc resistance, and prommlonal aclmly for commercial use of useful maicrials:
‘with disscmination of cconomic lmp'lcis of gypsum -related construction matcrials that
are noi widcly used in the Middle East mcludmg Oman promotc their commercial usc
and support market development. ' '

'Needs of industry for the Cenler’s §upporl

Though there is no business cstablishment in this industeial f:cld bul accordmg to the
survey on manufacturcss which produce similar products, or utilize such resource, there is
strong interest among potential investors.

(3)  Technical guidance on production of gypsum an'd' liméstonc-based projects (ﬁaaih_ly

for produchon of canstruction matcrials) :

Construction materials currently $upplicd by small- and mcdunn—sucd manufacturcrs_
include those accompanying safely problems. In pamcular, aggregales produced by
crushing stones available in wadi oftcn present a problem.  This is because rocks and
stones in wadi, while looking alike, often vary in physical property, but are generally used
by the manufaciurers without consideration to such difference.

2463



The technical guidance is the major aclivity, while the research works on relationship
between raw material rocks used and strength of construction materials, and forms the
basis for the technical guidance,

Needs of industry for the Cenler’s support

There are many manufacturcrs and supplicrs of constniction materials in Oman.- On
fhe olhier hand, the govermment enforces strict control on safety of construction materials,
so that supplicrs, particularly small- and medium-sized cnterprises, have sirong intercst in

technical guidance.
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