3 Developmént Planning of Industrial Research Center

3.1 HRole and Fundamental Functions of the Center
3.1.1 Objective and Functions of the Center

The Cénler aims at:
(1) "providing " the industrics with technical support for promoting the industrial
development in line with the indusirial development strategy, and
(2) building up the capabilities of industrics to assimilate transferred technologies and

accumulate technologies for further advance.

The role to be played by the Center for the existing industries will be provision of
technical support, which contributes 1o cnhancement of capability of manufacturers 1o
sustain their growth, or technical supposts which contribute {o improvement of  their
compcﬁlivé power, through improvement and diversification of products, improvement of
quality and productivity and cost reduction, if onc pulting 1ogether the both roles which arc
vital nccds not only for solving the problems that the existing industrics are faci'ng,' but
also for pursuing the industrial development strategy. On the other hand, the role of the
Center for the developrient of new industrial fields will be provision of the technical
supporls which will be uscful for the enterprises showing interest in the cstablishment of
new industeial ‘undertakings by assisting  their pre-invesiment study and investment
decisions on such projects as a patt of the Gt)vcrnmcnt s rolc to take ncccssary steps for the :
promotion of domcsilc privatc investment and foreign investment in such new mduslncs in
Oman. . _

The required functions of the Center to Fill such role may be systematized as follows:
(1) Function of tcchnology transter

1) Provision of technical and market information, and provision of oppﬂrlum!lcs for
information cxchange _
2) Testing service with trouble shooting bascd on the testing result
3) Technical cansultancy service and technical guidance
4} Technical fransfer through provision of new facility and cquipment for lrlal use
5) Training
(2) Function of research and development
- 1) Basic rescatch '
2)  Applied research
(3) Function of developrient of human resource and technological base, as a side cffect of



thc above activitics

The center’s funciions will be determined in consideration to the current state of
technology ticlds 1o be supp{irlcd, stratcgic consideration as to how the technology ficlds
should be deployed, and functional division wilh other related functions, which are
discussed below.

3.1.2 Role and Fundamental Functions to be Fulfilled by Public
Institution in Prov:ding Technical Supports

In this section, the roles of the public organization in technical support arc cxamined
for cach of two functional arcas, R&D and technology transfer,

Fiist of alf, few large companics in Oman have their own R&D function, except for
the oil industry. There is no applied rescarch capabitity, in addition to basic rescarch, not
to mention smaller enterprises.  Thus, so far as the need for industrial development
stralcgy cxists, the R&D function must be provided by the publiclorganizalion.

On the other hand, fechnology Iransfer can takes place af different stages of the project,
prior 1o the stari of the project, upon commencement of the project, or after the start of the
project where further improvcmeﬁt and growth are intended, .Prcvi(}usly, there is no public
organization rcsponsibie for technology transfer, and individual enferprises have been
doing on their own, H should be noted, however, that large projects requiring large
amounis of technical ihfo_rmal_ion have been carricd out by large enterprises or state
cnterprises.  While technology transfer concurrent with the start of the project will
continue 1o be donc on a commercial basis, that before and after the start of the project
cannot be carricd out properly by individual énlcrpriscs cxcépi for large enterprises and
stale cnterpriscs, constituling onc obstacle for industrial development in the country. In
future, tcéhnology transfer will become mare and more difficult for individual cnterprises
1o handle since the focal point of industrial development will move to creation of light
proécssing industrics which involve many small cnterprises. For this rcason, technalogy
transfer must be handed to the function of the public organization.

Detailed discussion is as follows. ‘

There are two impartant functions 1o be fulfilled by a public inslitution in providing
iechnical support for promaoting indusirial devetopment. One is the fcchpical transfer for
the existing industrics and potential investors, while another is research and development.

These aclivitics will not only dircetly promotc the improvement of both 'produclion
efficiericy and distribution cfficiency, but also contribute to the building-up of Oman's
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!échnolbgicéll base by developing technical rescarch capabilitics and human resource
development. This is the third major function of such a public institution for industrial
development, though the effect is indirect.

The degree of responsibility of the public institetion in such technical support
functions varics with a level of industrial development in a pacticular country. As these
functions can be performed by individual enterprises with maturing of the industrics, they
will be posscsscd by enterprises conducling or planning fo conduct busincsses requiring
R&D or technology transfer. Or organizations with such functions emerge in the private
scctor and provide conlract service for users. 'However, the situation is different for large
enterprises and smaller ones, and in most countries, farge enterprisces tend have their own
functions. On the other hand, small cnterprises depend upon public organizations

providing such scrvices,

Among R&D functions, basic rescarch capabilitics involve sa'phis'licaicd technological
basc with financial resources and high risks, so that they are pencrally possessed by
enlerprises in the highly matured industrics, Thus they iend 1o rely on the public scctor at
the fatest stage. On the other hand, applicd research development capabilities are divided
into many levels, and those closed to commercialization arc owned by individual
cnlerprises. : _

However, cven in the countrics in West Europe, the USA and Japan, the R&D
investment of the following types dre mainly covered by the pub:lic sector; 1) rescarch with -

- risk, 2} special arcas requiring huge amount of costs, 3)' time consving’ R&D, 4) basic

rescarch which has objective to obtain output as public geods, S) rescarch work in such
ficlds of public welfare as those related to cricrgy, the cnvironmicnt, and medical welfare,
ctc., and 6) research which can not be developed with the market mechanism alone,

The technotogy transfer funclion is roughly divided into three types according to the
timing and purpose: The first type required 1o sclect appropriate technology before the
start of the project; the second type carried out when the project is aclually starled; and the
third type required for imprOvmenl and growth. Technology transfer is conducled in a
varicty of forms, provision of technical information, technical guidance and consullation,
provision of cquipment, and human resource development, Technology transfer in any
stage is conducted by large enterpriscs which can collect fechnical information and afford
to purchase technology. On the other hand, smaller enterprises do nof have financial or
technicat capabilitics to do so and often rely on public OIganizaiions except for technology
transfer when the project is started. In most indusiriatized countrics, there arc many public



institutions fo provide technical guidance for the private sector; particularly SMEs,
Thus, the above conclusion was drawn from the general trend, the current capabilitics
of the industrics in Oman, and the need for reinforcement of these functions in the country

as a whole,

Almost all of technologies uscd 'in the exisling indusiries in Oman have becn

transfereed from abroad. In Oman, as there are fow indigenous tcchnoldgics inherited as
traditional technology and advanced to the status of up-date industrial technologics,

industrial development has been pursued on the basis of technologies transferred from
abroad. This development pattern will continue henceforward as well.

Oman has virtually no restriction nor obstacle in the transfer of foréign technology,
since the legistation is liberal regarding foreign investment, technology transfer, and

imports of machincry and equipment.

Apparently, the sclection of appropriate technologics, which is onc of the key factors

for the successful technology inducement, has also been underfaken without causing

significant - problems.  Technologics ftransferred to Oman have been selected in
© considcration of the limitations prevalent, and the industrial development pcéuliar to the
country, namely 1) a small domestic market, 2) neeessity to import most raw materials and
. companent paris duc 1o lack of supporling industrics, and 3) a\)aiiabilily of skilled labor

" from abroad af rclatively low costs. ' The cxisting process-plants adopt refatively modern

~technologics, although most of those plants are smaller in production scale than the
internationally standard. On the other hand, the small- and niediumn-scale !ight processing
industrics mostly adopt conventional labor-intensive production systems. Such production
is essentially weak in sustaining compelitiveness in international markets. In Oman,
: “however, as industrialization is still at an carly stage and the majority of the cxisting
*indusirics undertake the import substitution in a limited ficld of industrics, except the
cxport-oriented industrics represented by the cexport g'arméni industry, they faced few
' 'problcms in sclection and application of tcchnology for their operation.

The issue of technology ftransfer for further development of industry in future arc

discussed bLetow, particularly regarding the process-plant based industries and small- and
medium-scale light pracessing industrics, '

In the process-plant bascd industrics, the sct-up of plants will be based on established
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forcign manul‘aclu.ring' processes and plant cquipment imported from abroad. The
feasibililies studics of projects as well as the design and engincering of planlls to be
constructed will also be cntrusted to cxperienced forcign consultants or cngincering
contractors. The sclcction of appropriate technologics will be carried out by the thus
entrusted consultanls or engineering contractors, and thercfore no problem will sccur in
the transfer of technotogics for the process plants henceforward as well.

In the small- and medium-scale light processing indusifics, n1ost cnterpriscs leave the
selection of technologics and machinery to cxpatriale engincers whom they employ for
managing their factorics. These engincers fend fo select conventional technologics and
machinery because they have litftle infonmation and expericnee regarding cuﬂing;cdgc
fechnologies.  Success in the sclection of technology depends on whether adequate

“information on appropriatc fechnologics is available and also whether enterprises have

adequate capability to sclect optimum technology. In Oman, as the developricnt of small-
and medium-scale industries progresses, entreprencurs and potential investors who have no
access 1o such information will increase.  Hence assistance to them in providing adequate
information on appropriate technologics will be more impbrtanl. Such needs are nof only
for the cstablishment of ncw faclorics but also improvement and debottlenccking of
cexisting factorics.

Further, Omani industry lacks the basic capabilitics to assimilate fransferred.
technologics and accumutate technologics for further advancement, Bxpatriate chginccfs-
and technicians employed in the Omani companics gencrally fulfil only assigned duties
since they work under a short term contract. - There are no native engineers and technicians
who have vast cxpérfcnce in application of thosc transferréd technologics, nor those who
will be able to absorb technologics and skills held 'by expatriate cngincers and technicians |
in the near futurc. Under this situation, it will be difficult for Oman to c¢stablish the
tcchnological base for carrying out the improvement of technologics and the development
of applicd technologics bascd on technologies transferred from abroad. Hence transferred -
technologics have been used without any improvement or modification after the adoplion
at the initial stage. As those lechnologics become obsolete and lose competitivencss after
several ycars, while innovation and advancement of lcchndlcgics procceds in indusirialized
countrics; the indusirics in Oman will be compelled to renovate their plants with new

tcchnoiogics,

- Far the cstablishnent of the tt:chnolbgical-basc, what is most important is 10 nurture

~ the ability ‘to identify and commercialize sceds of technological improvement and



innovation from daily operation in the industrics. The cffective measures include: 1)
nurluring Omani engincers who are engaged in carrying out Icchnolagicél rescarch and
development, and 2) encouraging longer slay of qualified c¢xpalriate engincers with
incentives (including grant of citizenship) to undertake such technological accumulation,
rescarch and development. The former should be segarded as one of important functions
of the Center.

As such, the technology transfer function and research and development function are
imporlant for establishing the 1echnological basc.

The technical transfer function is multifaceted. Tt includes providing cnireprencurs

launching on the cstablishiment 'of industtial undertakings with technical information, and -
technical assistance for pre-investment studics and technical investigation during project’

preparation, It alsa includes providing existing industiial undertakings with technical -

consulling and guidance for solving or improving problems which they face through the
daily opcration or thosc claimed by customers. Another facet of technology transfer
function is fulfilled by providing testing or prototype development facitity and cquipment.

All facets of this function will be required in Oman, although its depth and nalurc varics

depending on the indusiry.

The tesearch and d'cvcl()pmcnl function can be divided into fwo types: basic rescarch
and development of fechnologics, and applicd rescarch of technologics. The basic research
- and development requires capable human resources and financial resources and it is time-

consuming cfforis. As the industrialized countries hév_c long been devoting efforts to basic

rescarch and development of technologies, it will nol be realistically effective for Oman to
undertake the basic research and development in view of the lack of experience,

The applicd rescarch on- technologics has two levels of rescarch; one is the

dcvclopmcﬁt of new technologics based on applicd lcchndlo_gics', and the other is the'
optimum application and improvement of cxisting technologies. In Oman, what is:
important for the industrial development is rescarch for optimum application and :

improvement of existing technologics to mect local conditions, particularly characteristics
of available resources and the lovel of technologies adopted in the existing industrics,

In Oman, most of the industrial standards arc adopted from foreign or international
standards direcily or with some modification, - This adoption procedure is one of the

cfficicnt ways 1o promole standard development. However, there are some areas where the
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development of industrial standards specifically applicable to the local conditions is
required. This will help improve the manufacturing and distribution cfficiencics. Such
devclopment and updating industrial standards should be regarded as one of the important
themes of applicd research focusing on optimum application and improvernent of the

- existing technologics.

~ Another important function is to develop capable human resouices through fechnical
guidance and applicd rescarch.

3.1.3 Defining of Role and Functions of the Center in Relation with
Other Relevant Public Institutions

In Oman, there arc several public institulions which presently undertake or plan o

u'n_dcrtakc part of the forégoing icchnical supports or similar scrvices. Thercfore, the

“activitics to be carricd out by the Cenler should be defined in duc consideration of the

activitics which are being carricd out or are to be carricd out by other institutions so that
the Cener’ activitics have no duplication with those in other retevant public institutions.

However, the function of the Center is basically to provide technical suppori for the
realization of the industrial development stralcgy, by means of providing the cxisting

industrics with technical supports for improvement of their technical problems or :

providing appropriate technical information o the industries fo be newly established as
well as the cxislixig industrics in Oman, Thus these activitics arc not limited to the
picparation of such basic informalion as comp:lcd al the MPM’ s laboratory, and aim at
providing technical gmdancc to the industrics more acuvcly than that provided by DGSM.
These also include human resource development required for pursuing the industrial
development stratcgy.

As the need for technical support varies depending on the industrial subsectors,
however, the level of technical support to be provided by the Center should be different for
cach priority indusirial ficlds sclccted for receipt of technical support.

Enurmcrated below are the main activitics which should be provided for the industries
in Oman by institutions undertaking applicd rescarch of fechnologics or undertaking

technical guidance to the industrics,

1) ' Gathering and provision of tcchnical and market information, or provision of



opporiunity for industry to exchange their information among them

2) ' Testing scrvice

3}  Technical guidance .

4) Samp}c product test production service

S) Provision of common scrvice facilily 1o support upgrading

6) Provision of testing facilitics for industry to undertake their rescarch work using
these facilitics _

7) Joint rescarch work with indusiry, or provision and coordination of such work
among the industry and rescarch institutes

8) Uhdcrtaking of in-house research work to establish the basis for technical guidance

9) Human resources development

Table 3-1 shows the functions and aclivitics of the Center defined in consideration of
a) the functions and activitics to be carricd out by other relevant jnstitutions as well as DD

and other departments in MCI and b) the relationship and linkage with those instilutions as

well as IDD and other departments of MCI, so that IRC can fulfill its tasks without
duplication and while providing comptement functions.

- OCCI has a plan to establish an organization, which is to have an integrated funclion

of promoting indusirial development, export, and investment. Figure 3-1 shows the plan
conceived by OCCI, but it is uncertain yet when such an organization will actually be
“established.  Further, the plan docs not focus on the technolegical ficlds in terms of
- research. ‘Thercfore, the activitics to ‘be carricd out by this orgamzahon are not takcn into
- consideration in the present cxamination of the Center's activitics.

(1) Providing technical and market information

As for the technical and market information, there are following three categorics of
information, _
1) General information on ¢xporl market conditions

The information rcquifcd for any export undcrlaking For ¢xample, regulation on
unpcrl restrictions, fariffs, and trade rclationship with Oman, cte.

2) General product and technical information .

Por certain types of producls Such as ceramic products, bu:ldmg m’alcrlais, cte. For
example, information related to the scale of demand, product chardcteristics,
purchascis’ trénds, transportation and price conditions, ¢ic.

3) Information specific to a cerfain product/buyer
Information refated to specific products and buyers - for example, in the ceramics




arca, high-grade ccramic tableware and ils buycrs; in building materials, gypsum board
and its buyers, cte.

In Oman, there is no organization which provides sufficient information on the export
market in general, although limited information is available form 1DD, MCI on specific

product groups.

The function of IDD is to encourage, advisc and guide pofential cnircprencurs to
invest in manufacturing projects as well as assist the existing unils in overcoming some of
the problems they face, and improving productivily and busincss performance. For this
aim IDD distributes to investors various projecl profiles provided by consultants and
GOIC, and gives them necessary advice and guidance. The 1DD’s function includes
guidance scrvices for these potential investors to help them obtain an industrial license
andfor government incentives, including in thosc ‘services quotations from different
sources for machinery and constiuction, and undertaking of detailed feasibilily studics

“which arc required by the Government for their approval. At the same time the IDD has

provided potential investors with advice and information for project ideas of their owa.

However, this information is confined 1o product for which IDD has carricd out its
feasibility study in the past. Further, the informatien available is only about the market
size and prices. . Currently, the IDD is the solc source of information regarding sPccific
products and speeific buyers, but its capacity to supply information is limited. The
polential investors and exporters have tried to obtain' such rcquurcd information from
tradmg houscs overseas, but it has been hard fo atlract the interest of trading houses in
Omani products, as the latter have been unable to obtain sufficicnt information,

There is a plan to establish-an investment and export promotion cenier, but the plan
has not taken shape yet. The general information on exporl markets such as conditions the
exporlers have to fulfill, and rcqu‘ircnicni for potential forcign investment, clc. should be
provided by this organization.

OCCI has cstablished a trading company with investment from the private scctor under
the Ieadership of OCCH. The frading company has madc a great effort fo expand the cxport
of Omani produclls,'- This kind of aclivity 1s esscntial for obtaining information on specific
products or-buyers, and should be undertaken by {rading companics.



(2) Tcsting scrvices _ _
The testing function includes the following in terms of its objective:
1) Testing for frouble shooting
2} Testing for research and development
3) Testing for certification

The Center should function to meet the above testing scrvices as required, in which the
testing for lrouble shooting is the most important function fo be underiaken by the Center.

Testing for irouble shodling is for identifying thc causes of 'p'roblcms"fac'cd in
production ficlds and/or distribulion fields. Generally, manufactureis or distributors bring
their products or matcerials, which have problems, to a technical guidance Orgénization, and
the technical guidance organization offers technical guidance to them on the basis of
testing results. ‘This is onc of the typical approaches for technical guidance. There is no

~organizalion in Oman which' can provide this function, and this function should be

regarded as onc of the major functions of the Center.

The testing for rescarch and development is carried out for their own rescarch purpose
or upon request from indusiry. This kind of testing has been undertaken by SQU (Sultan
Quaboos University) in such limited arcas as 'séfc{y tests of construction matcrials;
However, the expansion of the scope of work hy SQU scems to be hatd to accomplish
because of limitation in facilitics and staff. Most of festing undertaken by SQU will for
cducalional pu rposc.'

The laboratory of MPM has carricd out analysis of ‘mincrals collccted by themsclves
for the study of mincral resource reserves.  These tests, however, exclude tests for
cvaluation of mincrals for industrial use, or improvement of ils characteristics, and are
limited to the tests for analyzing chemical components and physical propetlics. The
information available from these fests are sfill insufficient for the interested potential
investors to make their decision on their investment, Therefore, the testing for research
and dcvc!opmcni should be regarded as one of the major functions of the Center.

The function of testing for c_crlifibaiion is basicatly a funclion of DGSM. The testing
by DGSM covers many ficlds which industries require. These tests are done 1o confirm
- compliance with the standards, compliance with which is mandatory in Omian. The tesling
ficlds will be furlticr expanded in fulure if exports of Omani products are to be expanded
and buyers request the Omani inanufaclurers for the third-parly cettificate for their
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products. In such casc the Centet also has (o undertake some part of the testing depending
on the availability of testing equipment,

(3) Technical guidance .

Technical guidance is one of the most imporlant functions to be prdvidcd by the
Center in view of its objective. Although there arc some institutions pattly carrying out
technical guidance to individual enterprises in respect of productivity and quality
improvement, such technical guidance should be better included in the Center’s activities
in order 10 provide systematic guidance.

The technical guidaricé activity includes the technical consultation on the cxisting
processes and ncw technology. There is no organization providing technical guidance
scrvice in cither arca. - Guidance regarding qualily management, which is a part of
technical guidancc, is currently being provided by MCI’s IDD and DGSM. Both guidance
scrvices provide cither cnlightening activity for industry in general, or technical guidance

to individual manufacturers, supported by Japancse cxperts.

1DD’s activitics are part of the Management Training Program, and consist mainly of
lectures. They arc not dircctly linked to grasping and solvmg problems at the production
sitc. The activitics of DGSM have been made in seminars.  The objective of DGSM S

| achvnly i$ quality assurance for the indusicy through regulation, rather than pmmohon of .

quality improvenient af individual manufactucers.

4) ProloI) pe dcvclopmcnl

“Sample product test production is onc of the technical guidance funchons, and
includes the threc catcgorics, namely, a) development of products, b) supporl for
manufacturing samples of products whose manufacturing methods have alrcady been
designed, and c) assistance for test marketing of the products. The function c) may be
provided by the trading company mentioned before, and the functions a) and b) should be
provided by the Center.

(5) Comwmon service facilifics

Common scrvice fac#litics arc facilitics which play a vital role in improvement of

.produclion cfficiency, but are too costly to be owned by individual manufacturers, and

therefore owned and operated jointly by more than one manufaclurers. They may be
categorizd as follows: 1Y the facilitics for resident manufacturers in a specific areas like
industrial eslates, and 2) the facilities for manufacluréss in a specific industrial ficlds. The



examples of former type in Oman are those for ulilitics scen in the industrial cstates
operated by PEIE,

There is no facility of the former fype in Oman, where the number of manufacturers in
specific industrial ficlds arc generally too small 10 own or- opcrale such . facilitics.
Common service facilities dre basically owned and operated by the private sector or arca
joint undertaking of beneficiaty companics. In Oman, however; there is litile experience in
joint operation; morcover, further developiment can: be ‘expected  from operating the
equipment in a "pilot project”; accordingly, operation should be undertaken by the Center.

{6) Rescarch work

The major category of research work includes basic rescarch work and applied
rescarch work, though further detailed categorization may be applicable.  There is no
organization which is undertaking any kind of research work,

Research work is indispensable in view of industrial development and investment
promotion, and the Cenler should also underlake applied research work focusing on
product development and study on use of resources. This kind of resecarch work should
start with those dircctly cffective in industry. ' As for the basic rescarch work, it should be
assigned to SQU where is will develop rescarch capacity.

(7) ' Human resource development

There are three levels of category for human resource development; namely, a) -

“cducational, b) vocational training, and c) upgrading of skillfexpertise in strategic

industrial devclopment arcas, ~The category a) is basically undcrtaken by schools, and.

colicgesfuniversitics, whereas the category b) is carricd out by vocational schools in public
and private sectors. The category c) is 1o improve technological level in a specific
technology arcas, and should be undertaken by the vocationat schools. The vocational
schools, however, cover a wide range of frainees and handle technolegy areas already

maturcd and disseminated. Therefare, special measures are required instead of vocational -

schools fo disseminate the tcchnologics in a specific technological arcas. The Center
- should engage in technological training particularly of in strategic technological arcas.

3.1.4 Framework of Functions to be Provided by the Center

Based on the sole and fundamental functions of the Center and relationship with other
relevant public institutions in Oman, the framework of functions to be provided by the




Center can be contemplaicd as follows:

(1) Providing tcchnical and market information: Information specific to a certain product
area (For example, as for ccramic and buitding materials, information regarding demand
size, product characteristics, cornisumers’ preference or characteristies-in different levels
of consunicrs, lr'msportalmn and pr!Cmg condaimns)

(2) Testmg services: Mainly the tcshng for troublc ‘shooting, but cariying ‘out some lests
for fescarch and dcvclopmcm and also tests for cerlification as necessary.

(3) Technical guidance: covering all areas of technical gundancc including the guidmcc
for productivity and quality improvemcent.

(4) Sample product pilot production: Assistance for pilof production of sample products
rc._quircd. for prbducl dcvdnpmcnl and for production of markcling samplcs.

(5) Common service facﬂiﬁcs: um_lc_rtakhxg a pilol operation of common service facilitics
for some strategic 'iradu.stries, aiming to promoete joint operation by cnierpriscs in those
indusfrics.

(6) Rescarch work: Mainly for apﬁlicd rescarch.

- (7) Human resource developrient: Development of human resources who arc cngaged in

the development of strategic industries.

The Center is the first try a cstablishment of an institution aiming at providing

~ technical support to industrial undertakings in Oman. Hence the Center should be started

as a nucleus for experimentation for future cxpansion, angd thus the scope of inilial

. activities should be confincd to fcchnical services and information scrvices that dircctly

meet the immediate needs of the existing indusirics as well as prospcchvc industrics with

high growth polential. Major aclivitics to be carricd out in the initial stage will focus on

the following three arcas: |

(1) Technical support for the selected existing mduslncs to meet their needs, parhcularly
for their modernization and improvement, diversification and cxpansion;

~(2) Technical supporl for iniliation of new projects in the scleeted prospeclive scctors; -

and
3) In- house rcscarch required for undcrlakmg (1) aml (2) above.,

‘The functions and activilics of the Center shall be defined in consideration of the
functions and activitics to be carricd out by other relevant instilutions so that the Center
can fulfill its tasks without duphcahcm while utilizing their facilitics and scrvices as much

as practical,



3.2 Planning of Functions and Services by Technotogical Field
3.2.1 Garment technology

(1) Functions, and scrvices to be provided

Major tasks: The export garment industry accounts for approximately 18% of non-
petrolcum commodily cxports (valuc basis) of the Sultanate. Howcever, the in_ddslry would
not hav been able to affract the interest of forcign buyers to the US market, except that the

Sultanafe was allocated a quota b}' the US. The industry is now facing difficulty in staying

in cxistence, however, as the creation of NAFTA has resulted in inflow of producis not
subject to American quots. '

In order 16 cope with lhis, it is necessary to cncourage productivity impmv'cmcni and
mechanizalion to improve cost compcllhvcncss reduce the time required for paitern
preparation, “and improve design capabilitics so as to meet the diverse needs of buyers.
This will be essential to cnable the industry to survive the present competition, and in
future, to reduce hcavy dependency on buyers and explore new markets by offering
products of original design and high quality.

Direction of technical support:

1) To providé the garment indusiry with technical assistance which can stimulate
upgrading and diversification of product lines, to thereby make it poss:blc 1o gcncratc
higher value added as well as strengthen the cost-competitivencss of exporis.

~2) 'Fo create job opportunitics for Omani engincers and/or technicians to undertake a
parl of the production lincs in the garmént induslry.

" To this end, the following will be tackled by the Center:

1) Support for cost reduction through improvement of cfl‘icicncy of the current

production system

a) Introduction of production systems with advanced functions

b) Improvement of production control technology '
‘ 2) Supporl for introducing and accumulating praduct development tcchn{)]bgics
'3) Supporl for introducing and accumulaling skills for repairing sewing machines
~4) Supporl for guality cerlification necessary fo undertake indepéndent sales

Technlcal support provided
Phase |

1) To establish'a Cutting Center as a common service facitily to infroduce and
cxperiment with new systems for patiern making, pattern grading and marker making,
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and automalic cloth cutting bascd on the CAD/CAM system. - The Cenler would
provide the following sc To establish a Cutting Center as a commen service facility to
introduce and experiment with new systems for paltern making, pattern grading and
marker making, and automatic cloth culting bascd on the CAD/CAM system. 1vices to
the garment industry:

~a) Bxperimental services for development of such new mechanized operations o

réplacc the presently practiced manual opération,

b) ‘Train Omani engincers and/or technicians who undertake such new opetation.

¢) Transfer of fechnical know-how about CAD/CAM operation, thercby. promoting
commercial-basc opcration among the industry.

{The costs of the Center wilt be paid parlly by service charges collected from the
beneficiarics and partly subsidized by government funds during the initial phase, but
it is to be privatized cventually, for ilidcpcndcnt opcration with the participation of the
industry. The fee rates for the experimental services of the culting center should be
fixed appropriatcly so that the beneficiarics arc not $imited to specific manufacturers.)

1) Teo establish a Technical Guidance Unit which provides the following technical

scrvices to the indusiry: o
a) Technical guidance and transfer of technology for production control and quality

control,

" b) Collection and provision of technical information.

¢) Technical consuliation for diversification,” upgrading, cxpansion andfor new.

" establishment, : '

Phase 2 ‘ _
To cstablish a -Traini'ng Center for Omani engincers, technicians and/or'opcra‘tors‘

who are cngaged in modern appared industry. It will primarily consist of:

a) Decsign patterning technology unit

b) Product development technology unit

¢) Apparcl manufacturing apparatus repairing technology unitl.

Phase 3 | _
‘fo establish a Test Center which provides performance test service for apparel © -

products manufactured in Oman,



{2). Inputs for implementation

1) Organization and manpowcr assignr:ni.:nth2

Phase 1

Establish Culting Center and Technical Guidance Unit,

The Cutting Center is to install two scts of CAD system and one plofter/cutter sef at
the initidl stage of operation. The Center will insfalf three spreading machincs to
prevent lowering the utilization rate of the plotier/cutier duc to time Tequired for
cléaring the spreading machine after cutling denim (the ordinary system is cquipped
with 2 sprc'ading machines). With these facilitics, the Center can handle up to 10,000
pes/day of scwing preparation, which is cquivalent to the work load o_f three factorics
of average scale, It can also extend the grading and marker making scrvice. - The

- designed opcr'alion capacity of the Center is the minimum scale required for extending
technical assistance service to manufacturers who are conscious about improvement of
their opetation, and disseminale among the industry of the cffectivencss of siich
advanced system, '
The above system requires 10 operators and one supervisor. -

Far the Technical Guidance Unit, an advisor and an assistant advisor, who assists the
advisor and is givén on-lhe-job fraining 1o become an advisor, will be assigned. The @
advisor can assist cight manufacturers by scheduled visits for guidance every half year,
assuming that the adviser is cngaged in the service for two days a week and visits two
companics cvery day for visit. With this, the advisor can supply guidance to 32
manufacturers in !wolyears,?if one cycle of guidance is completed in 6 months,

Phase2
The department is to establish a Training Conter. The Training Center will consisi
* of three units, onc cach in charge of the training of design and palterning technology,
product development technology, and sewing machine maintenance technolopy. REach
" unit has instructor(s). The minimum number of the instructors required to be assigned
" in cach unit is iwp, but in the case of the Design and Patierning Unit, it may be reduced
to onc assuming that the CAD opcrator, who were assigned at Phase 1, assists the
“instructor.
The Culfing Center will inslall onc additional set of the same facilitics as installed in
Phasc 1, to further promotc mechanization. The capacity of the Center is 1o be
increased to 2,000 pes/day (or equivalent 1o the work load of six faclorics) with the

' the organtzalion chads and manpower assignment are shown in Figures 32 through 3-6 by department and by
s developrient phase. The manpower assignment by depariment is summarized in Table 3-2,
See Figure 3-3. '
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§ cxpansion, which is sufficicnt to undertake the function as a pilot plant, The operators
of automated cutling machines will be increased by six accordingly.

In this phase, the Technical Guidance Unit is to be transferred to Rescarch Planning
and Coordination Department to extend its scrvice to the indusirics other than the
garment industry, for which the dissemination of production control technology is
assumed to have been compleled in Phase 1.

Phase

The Department is to establish a Testing Center within itself. The Center is assumed
1o be operated at niinimum: level of scale, since the demand for testing will be
minimum at the initial stage of its operation, and therefore, onc rescarcher will be
assigned. Neverlheless, three trainee researchers will be also assigned to train for

future expansion.

2) Facilitics and !spa(:csa'4
Phase 1 :
The Garment Technology Department will be composed of office space, which will
éi,; : be equipped with the computers nccessary to provide technical guidance for production
- control, and a Cutting Center. The cutting system installed in the Center will be one
* unit of minimuin scale.

Phase 2
A Training Center will be cstablished in the Departinent. The cutfing systcrn will be

“expanded to two unils,

Phase 3
" ‘The Department will have testing cquipment required for end-use testing garments.

"(3) Expected effectsof lmplemcntalmn
Without the technical assistance to the industry through cslabhshmcm of the Cenler,
the survival of :the export garmen! manufacturing industry is doubtful. ‘The Cenfer is
expected to contribule ko prevention of decline of the indu_slf’y and beyond that, to further
its penefration of new markets. The comtribution of the Cenler is estimated to amount 1o

'g ? Tablc 4-7 and hgureei -6 summarize the space thal will be necessary in cach developmeat stage.” The details for
. cach departmient ace showa in Figures 4-7 through 4-13, The cquupmem plan is given in Tables 4-8 through 4-19.
Sce Figures 3-8, 3-9, and Tables 3-4 threough 3- 15,
* $c Table 3-16.,
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about RO. 7,500,000 a ycaf of GDP increase (or of reduced decline) and RO. 24,500,000 a
year of increase in exports (or of reduced decline). |

Around 500 Omani people are cmployed in this indusiry, and therefore, if the
technical service of the Center could contribute to prevent the indusiry from declining, and
further to ifs expansion, then it will mean also the contribulion to maintaining and
increasing job opportunitics for Omani labor. In addition, the compuler aided design work
and patterning work, cle. will create more afiractive job opportunitics to the Omani people
than the lower-level work now typical of the industry.

The improvement . of production efficicncy through disscanination of production

control technology is expected to reduce the waste of raw materials.

In terms of technological contribution, the accumulation of garment technology is
expected as a direct effect, but at the same time, acquisition and accumulation of computer
technology, and its dissemination to other indusirics, are also anticipated as a side effects.

(4) Financial risk”’

The overwhelning majority of inconic of the Depariment is:projcclcd to come from
the Cutting Center, while the wages and salaries, parficularly that of the director and
rescarcher, are the major costs and expenscs of the Depariment, which accrue regardless of
 cstablishment of the Culting Cenfer. However, the initial capital requirement for the
- Department is mostly for the establishment of the Cutting Cenfcr.

- 'The Culting Conter may be rui on a commercial basis.” If the Center can provide the
*industry with their scrvices at 70% of the current costs prevailing among the industry, the
IRR (Internal Rate of Return) of the Center is expected 1o be 0.9%. The size of demand
"for such scrvices is cstimated to far exceed the designed capacity of the Center,
Nevertheless, the manufacturers can rely on the services of the Center for their cost
- reduction, only if they can reduce their manpower by replacing their process with services
-of the Center. Therefore, the Center must handle the entire demand from manufacturers
‘once they decide to rely on the services of the Center. This fact might affect the capacily
‘utilization rate of the Center. The IRR will decrease to -0.3% if the capacily utilization
* ‘ratc declines to S0% in the first year of operation (the base case assumes the rate at 75%).

The Training Center assumes usc of facilities installed in the Cutling Center without
adding major equipment and facilitics. Thus, the financial requircment for the additional
cquipment and facilities is minimal. In addi!ion; the major costs and expenses required for

¢ fable 3-17 shows the cstimated balance between revenus and QOsts and expcnses of the (‘cnlcr as a whole. The
, cstimated balance by department is given in Tables 3-18 through 3 22,
Table 3-18.
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the operalion aie the salarics and wages for instructors and operators wiho will be
expalriates. - Thescfore, the financial risk involved in the cstablishment of the Training
Center is cslimated to be insignificant.

The cstablishment of the Testing Center for the end-use tesling of ganments, requires a
significant amount of initial invesiment. The demand for tests will increase only when the
garment industry has the capability to design’ b'y itsclf -and scl! its products through

* channels it develops. - There is alimost no demand for the fests at present.  The

cstablishment of the Testing Center, therefore, involves a high financial risk, and is
neccssary to study carefully about the development of the garment industry in terms of the

above.

(5) Business environmental risk

The cstablishment of the Dcparlmcni presumcs the existence of a garment indusiry. If
the indusiry loses the very basis of existence before implenenting the program, as may be
caused i)y conspicuous changes in the US markel, it is nccessary to review the

appropriateness and size of department since it involves a major investment.

3.2.2 Packaging Technoiogy

' (1) Functions, and services to be provided

Major tasks: Establishment of packaging !cchnology required for export mduslrlcs

“The food industry is primarily scrving the domcestic market and is expected o enter the
export market in future. However, present food packaging used by the industry may nat

be effective encugh to promote food broducls in the exporl markel.
Direction of technlcal support:

1) To provndc {cchnical assistance for improvement of packaging in cmslmg mduslry as
well as new industrial establishments, padticularly for those that arc export-orienled, as
the improvement of packaging fechnology is onc of the prerequisites  for the
dcvcl()pmcnt of export industries and the Echmging- of the couniry’s locational
advan!agc as stated in Vision 2020. |

2) At the initial stage, o conccntratc on the technical assistance for the pqckagmg
related to food industry, in order to provide Ihc food mduslry (cxisting as well as new
cstablishments) with a technical data and technical guuhncc 10 promote improvement
of packaging, and also to provide technical assistance for impravement of packaging or
application of suitable and cconomical packaging to meet quality requircments and
characteristics of food to be paékaged, patticularly for the export market, in order to
satisfy buyers’ requirements as well 'as meet impori inspection and standards in the



exporl markets (countrics),

3) In futurc to expand the fields of application of tcchnical assisiance to wider fictds of
consuthers packaging and alse to industrial (transport) packaging.
Technlcal support to be provided
Phase 1

1} Coltection and provision of technical information conceining packaging technology
‘particularly focusing on food ‘ :

2) T cchnic’ak_cbnsullalion and guidance on improvement of packaging quality through
scminars, consultation on request, and scheduled visiis for technical guidance at the
individual factorics.

3) Tesls on packaging malcrials required for the consulation (lo be entausted to
DGSM).

Phase 2

1) To carry out sclf-initiated research or contract research on’ packing materials and
packaging proccsses

2) Collection and provision of technical information

3) Technical consultation and guidance
Phased

To cstablish an Industrial (Transport) Packaging Technology Unit to carry ouf the
farcgoing activities for industrial (iransport) packages, while Ihc existing rescarch staff
becomes the Constimer Packagmg Unit.

(2) Tnputs for implementation
' 1) Organizational sct-up and manpower
The center is expecled 1o establish a support system fo provide technical éﬂidancc
for individual companies, together with capabilitics to conduct suppoﬂivc tests,
analyscs and measurcment,
To be able to provide all the funclions, the Departrient requires the following
cquipment fo fulfifl all of its fuﬂclibns:cxpcctcd:
1) Testing and measuring instruments for quality control of packaging matcrials:
a) Strength testers for hardbeard and corrugated cardboard;
b) Strength testers for paper and films; and
c) Performance testers for plastic films.
2) Testing cquipment for food packaging
3) Supporl cquipment for preparation of sample producls, malnly food packaz,mg

¢ Sce Tablo 3-4.



4) Equipment chuir_cd for development of packaging muaterial standards
5) Tesling equipment related to transportation packaging

The improvement packaging requires that of food technology and that of packaging
mafcrials and packaging work methods,

" However, the approach from the arca of food processing technology might make the

scope of work of the Department foo wide a limited number of staff and limites

facilitics for handle. Further, the number of manufacturcrs in cach of the specific food

sub-sectors is small, resulting in incfficicncy of investment in such facilities.
Therefore, the Depattment will limit its activities to the arca of packaging tcchnology
that may be apphcah!c also to other industrics in future, and will not install the facility
and cquipment required for fests of packaged food, and food sample devclopment.

- Phase 1
In the food industry, which is the major user industry of packaging, awarencss of the

nced to imprave quality is still less than complete, so i will be nceessary for the Cenler

to work positively on this at the initial stage. A technical guidance system that can
grasp the situation in the existing industry, and the situation of potential investors, and
that can point out problems, will be cstablished at this s{agc,’buildi'ng up the guidance
capability within the Center (the depariment will not have its own festing and research

machincry and cquipment). :

The Deparlment assigns a rescarcher and a fraince rcscarchcr who assmls the
rescarcher and, at the same time, is given training in consumer packaging (cchnulogy o
Assummg that a researcher carrics oul technical guidance for two days a weck, VlSlhng;
two manufacturcrs a Lhy for a scheduled visit; and visiting onc manufacturer lwwc a
month, the rescarcher can extend the guidance 1o cight manufaclurers in cvery half-an-
year. Assuming that onc cycle of technical guidance requires 6 months, the rescarcher
can cxtend technical guidance to 32 manufacturers in 2 years.

Phase 2

In the packagmg fcchnology field, thc strategic focus will be shifted from =
. imprevement of quality. consciousness of the industry to trouble shooting ihrough
- guidance. Since the capacity of Cenler is 100 limited fo cover afl the technologics in
“the food processing industry, it will concentrate s service areas in packaging

technology.
“The number of staff remains the same as Phasc 1, lhough the Department intreduces

" the testing equipment for packaging materials, This is because the tests related to food -



will be mostly enirusted to DGSM, and the tests on quality of packaging materials witl

be undertaken by the traince rescarcher.

Phased

In the packaging technology ficld, guidance and testing for transportation packaging
will be starfed in respouse’ lo the incr-.asmg transport of precision equipment, in
addition 1o gmdancc and fesling for consumer packagmg technology, which has been
the focus until this phasc. A Transporiation Packaging Unit that can deal with (his witl
be cstablished, while the current staff will be organized into the Consumer Packaging
Unit. The number of staff will be increascd by onc rescarcher and arc traince
rescarcher, This assignment will be sufficicnt for the unit to fulfill its duties for the
time being, since the major activitics of the Transportation Packaging Unit is to carry
out the self-initiated tests and confract tests. However, in fulure, the number of statf,
or number of fraince rescarchers in this case, should be incicascd in accordance with
increase in the demand for tests,

2) Facilitics and spaces’ : -

Phase 1 - @
The Department will not have testing machines or equipment; it will only have

officc space.
Phase 2 : :
The Department will have testing cquipment for testing the performance of

packaging materials. '
Phase 3 _
It will have the testing equipment for transportation packaging.

(3) Expected cffects of imph:mcnlali()n10
‘The main cffects expected from the implementation witl be fo strengihien the
- marketing capability of industrics using packaging, througil improvement of packaging.
" The cffccls-niay be categorized into twof lypes; onc is to prolong the qualily expectancy
- period of product which is visible dircctly, and another is improvcmén_t of appeal of
packaging to' consumers, which is-hard to be measured dircctly. '~ The fermer wilt
contribuls fo expansion of markets by making the supplicrs able to sell to markets located
farther than the current markets. If these cffects arc assumed to amount to 3% cach of
production and cxport value, their con!rihulion to GDP is expected to be around RO, %

: See hgurcsB -10 theough 3-12, and Tables 3-12 through 3-13.
Table 3-16,



900,000 a year, whilc it will be RO, 2,800,000 a year for exporl.

The improvement of methods of packaging work will redute the wasle of packaging
materials. The packaging costs account for 15% of tetal manufacturing costs on the
average which is much higher than the ratio of packaging costs in other countrics, duc to
the fact that most of the packaging malerials are imported to Oman. If it is reduced by 3%
(assuming that there will be no change in the sales price of products), it contributes to RO.
130,000 a year.  Further, assuming that 80% of the packaging iatérials arc imported, it
conlributes to RO, 100,000 of import reduction a year.

Other indireet cffects cxpected from the cstablishment of Packagig Technology
Departnent include increase in demand for packaging materials from the ncighbering
counlrics, in accordance wilh accumulation of packaging technology to the Center.

Further, the accumulation of packaging tcchnology by the Center and indusity, and
development of pﬁckaging malcrials industry in Oman, will contribute indirectly 1o '
proinotion of industrics using packagihg; providing technical infrastructure to them.

(4) Financial risk

The amount of income cxpected from the technical guidance service will be cquivalent
to 24% of total expenses (in the third year of operation) of the Departmenl.  The major
expense is the direct labor cost accounting for 95% of totat expenses in Phase 1. Therefore,
there will be fow risk of significant divergence from the estimated original firancial |
balance cven if it includes the depreciation, since no fac:hly or cqmpmcnt ate assumcd in
Phascl o

“The procurement of a large’ amounl of testing cquipment is assumed in Phasc 2 and .
after, parlicularly in Phasc 3, Howcvcr, the possibility of dlscrcpancy from the pro_lccicd
financial balance is small, since the cxpcgilcd revenuc is estimated to be small, ' |

(5) Risk from change in business environment

Risks from change in the busincss environment arc most lik¢ly to happen when the
installed cqmpmcnt is not utitized. This kmd of risk is mmtmal in Phasc 1, since the
Department will not be equipped with any cqu:pmcnt

The risk in Phase 2, that the testing cquipiment for quality of packaging materials is riot
utilized, may be prevented by measuring the response from the indusiry on technical
guidancc undertaken in Phase 1. The increased demand for testing cquipment assumes the
increasing use of transporiation packaging. The risk in Phase 3 may be also prevented by

studying the démand in detail.

" Table 3-19.



3.2.3 Non-metal Minerat Research

(1) Functions, and services to be provided
Major thrusts:
1) Ceramics research _

Thcrc are promnsmg markets for ceramic products in Oman and ncighboring
cnunlncs, and the couniry has mineral resources rcqmrcd for ceramic production
including ctay and kaolin. These resources, if cconomically exploitable, would likely
lcad to viable projects.

2) Gypéum and lime research

There are huge deposits of gypsum and lime in Oman. Their commercial usc would
create direet or indirect export opportunitics. There are many potential investors who
are interested in development of these resources, but the lack of data and information

required for making of investment decisions prevents development projects from

proceeding beyond the inception stage.

Direction of technlcal support:
1} Ccramics rescarch
Commercial cxploitation of cciamig mafcrials becomes a possibility only after
research and study has identified their characteristics and potential applications. The

Center will conduct fesearch on exploration and use of ceramic matcrials available in

the country in vicw of identifying possibilitics of commercial use, and will disseminate
] the 1csulls for use by the indusiry and other scclors,
2) Gypsum and lime rescarch

Rescarch work is to be undcrlakcn in view of its valuc for use of resources, after it is

found prospective quantitatively, and the industry and pofential investors arc to be
provtdcd with its resulls.

Exports of gypsum resources arc not fcasublc -under the conditions of the present |

tevel of exploration, and loadlng famhllcs and a large-scale dcvclopmcnt project is
called for. “As the first step of such prOJcct fechnical and market informiation must be
prowdcd lo pofential |mp0rtcrs as well as potential investors for their decision making
regarding quarry development .

To promole the industrics usmg gypsum and lime, information on major produds

and their markets, manufacturing planls, and production technology, must be provided
in addition to information on gypsum and lime resources.




&

Furthermore, other market exploration cfforts are required, including research on
cconomic and social impacts of new construction malerials using gypsum and lime,
¢.g., cnergy saving and fire resistance. The possibility to use the resource for a specific
products may be confirmicd through trial fests made by manufaciurers for whom the
Cenfer requests trial use after economic cvaluation at the initial study Stage.

The prontotional activities for products which are considered feasible in the above
tesearch activity, will be effective for the market development.

In the cxisting subscetor engaged in production of gypsum and limestone-related
products, many small- and medium-sized cnterprises are in operation, particularly
making sccondary products. Some of these manufacturers lack the ability to produce
high quality products. The adequatc technical guidance requires the data on
substandard prbducts prevailed and rescarch work for their improvement. The data on
the substandard goods may be obfained from DGSM, while the rescarch wortk may be
carricd out in collaboration with SQU. The most cffective why for technical guidance
witl be those for individual manufacturers. The guidance will be provided (o the
intcrested companics with technical diagnosis and visits for guidance for a certain

- period.

The cvatuation results thus obtained will be made available to the public by the
periodical publication of the Center, and at the same time, it will be accumulated in a
data basc. '

Techniceal support provided:
Phages 1 &2 | . _ : ‘
1) Dévclopmcnl rescarch on raw matcrials for ceramic producion, including:
a) Collection and cvaluation of available data on kaolin, clay and other materials such
as feldspar and pottery stonc.
b) Supplemental composition and quality tests; to be entrusied to the MPM laboratory,
~ and evaluation of the test results.
¢) In-house evaluation tests of collccted samples, _ )
d) Rescarch on improvement of currently available earthenware products {patticularly
for reinforcement of the products). '

-2}  Compilation of such rescarch resulls for dissemination to potential investors.

Phase 3
1) - As for raw maferials for ccramic industiy, if Phases ¥ & 2 work fesults indicale

promise for development,
a) Conlinuation of such development rescarch in a wider scope and at a deeper level

3.25



b) Collection and provision of technical information on ceramic lcchiiology

¢) Consuliation and technical guidance to potential investors |

2) Expansion of such rescaich work to other non-metal mincrals such as gypsum and
other mincrals to mcct the needs of potential investors identificd as the result of the
investment promiotion activitics cairied out by other depariments of MCI and other
retevant institutions,

(2) 1nputs for implcmentation

1) Organization and manpower :a;ssignmc:lr]ll-2
In Phascs 1 and 2, the Dcparlmént will include the function for ceramic rescarch
alonc, and add the rescarch function on gypsum usc in Phase 3.

Phases1 & 2

The Department wilt assign a rescarcher who has expertise in ceramic raw matcriél
development, and a trainee rescarcher 1o assist the rescarcher and train for this
technological arca. - The assignment is the minimum for fulfilling the function, since
there is almost no existing manufacturers in this industry, and further, the project under
planning will not require any technical assistance from the Cenler, as all the necessary
research will be undertaken within the project. No additional manpower assignment
will be nceessary in Phase 2, during which guidance for production fcchnology is

starfed. The market information may be provided lemporarily by inviting experls from
abroad if necessary.,
Phase 3 : :

A rescarcher, who has cxpct_lisc in usc of mincrals in gencral, will be assigned in
accordance with the needs for technical snformation on use of gypsum following the
progress of techno-cconomic study on gypsum resource development. A trainec
‘rescarcher will also be assipned for the future development of the rescarch work in this
icchnological ficld. These staff will be organized to form Gypsum Research Unit,
while the staff assigned in Phasc 1 will be organized as the Ceramic Research Unit,

2) Required equipment and space’
The Center will conduct its own lesting, rescarch and exploration activities: For this
purpose, the following equipment is required:
1. Chemical analyzer
2. Mincral microscepe
3. Electric furnace with maximum fifing temperature at 1,400°C

: Figure 3-5. .
See Figures 3-13 through 3-14, and T'ablds 3-14 through 3-15,
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4. Devices for sample preparation
5. Devices and tools for blending tests

If the Centcer is able 1o usc the facilitics and equipment available in other instifutes,
the Center should rely on these facilities and cquipment for a parl of its activitics. The
plan for establishment of the Center is formulated taking into accounl this factor, so
that the duptication of investment can be avoided,

Howc#cr, the facilitics and equipiment of outside laboratorics which can be used for
the putpose of technical guidance and rescarch work of the Center will be limited 1o
those that can accept outside requests.  The results arc reported to the Center for
evaluation, If the facilitics and equipment will be used by researchers frequently, or be
used commonly with other organizations, it will causc a lot of inconvenience.

The analyses using the chemical analyzer and the mineral microscope arc not
ncécssari!y done by the center, and can be commissioned 1o a relable laboratory. The
MPM’s laboratory is thic laboratory having such cquipmcnlu.

On the other hand, testing cquipment in 3} and 4) must be owned by the center in
order to cenduct various analyses on a continuous basis.

Phase 1 :

Install the testing cquipment required for rescarch work on ceramic raw matcrials.

Ftiase 2 . o

No additional cq'uipmcm is installed,

Phase 3 : .

Tcslmg cqmpmcnl rcqum,d for rescarch on usc’ of gypsum will bc mslallcd
additionally. :

The MPM's laboratory may be used for chemical analysis and minceal component analysis ‘of ceramic raw
maferials and gypsum.” However, in the case of the chemical Jaboratory of Scicnce Déparinient of SQU, niost of
the Iesting equipment required for the Centcr are not available, although they equip with various primary
cquipmenl {or chemical amalyses such as balance and pH méter,  Again, most of the facilitics ‘and equipment .
available In the civil enginecring Jaboratory of the SQU are those for ghysical tests of cement and conceete.  For
the research work of ceraniic raw materialé, only 2 standard sieve sel, a drying ovea, and a 1able balance may be
used among the equipment available in the Jaboratory. “These equipment, however, is used from time 10 lime
during the rescarch work, and further, the cost of this ¢quipment acoounts for a minor part of the lotal costs of
cquipment required for this kind of rescarch work. In the case of rescarch work on gypsum, the laboratory has
some similar equipmeny, including a tensile strength tester, which can be used but with an'attachment specifically
designed for gypsum lesting. Some of the cqulpmenl available at the Jaboratory, such as Vical needie apparatus
and 4 measurement tool for specific sorface area, efe. may be used but again with in-advance adjustment. An

etectric kiln to calcine gypsum, which is thé miajor cquipment for the Bypsurn rosearch is fob available, Thus, all
" the requiced Tacilitics and equipment for his purpose will be necessary to be furnished in the Center.



(3) Expected cffects from implcmc:ntati{)n”

The significant cffccts of implementation of raw material devclopment research may
be cxpected only from the arca of factory operation even if the ceramic industry is created
as a result of the development of raw materials. "The effects from small scale individual
operalion will be minimal. Assuming that there s a new tile manufactiring project on the
basis of locally available taw matcrials besides the project under planning, and that the
production Capaéily of the new projcci is 5,000 tons a year of tile, it will cohtribute to
increasc in GDP of around RO. 550,000. Furiher, since the production will substitute for
imporls which will be continucd to be brought in unless the prdjccl is materiatized, it
rediices imports by around RO. 1,100,000.

In addition, the increase in small scale individual pottery production will create job

opportunitics for Omani people.

In the arca of gypsum resource development, the largest effect is cxpected from
gypsum exporl. If onc million tons of gypsum is exported, it wili contribute to the
increase in RO. 1,600,000 a year of GDP, and RO. 3,800,000 a ycar of exports, The
creation of job opportunitics, however, will not be significant, since the number of people
engaged in the mineral resource indusiry is negligibly small. The development of industry
that uscs gypswin for industrial purposcs, will add the cffects further.

" In addition 1o such tangible cffccts, the rescarch work at the Center will contribute 1o
accumulation of tcchnology in the ficld of non-metal’ mineral. resource development,
resulting in further developricnt of similar resources in fulure.

" (4) Financial risk"* |
The estimated income from the technical 'guidancc service will be negligibly small
compared to costs and cxpenscs of the Departiment (9% of costs and expenscs in the third
year of operation, for example). The major portion of costs and expenses are the direct
labor costs (90% of total in Phase 1). Therefore, it will be very unusual of the balance
" between revenuc-costs and expenses diverges from the estimated value.

(5) Risks from change in business covironment

The risk that can be anticipated in the case when the installed cquipment and facilitics
are nol ufilized because of whatever reason, The most worst case is failure of idéntifying
the prospective raw maferials for ceramic production. - However, if such is the case, most

:: Table 3-16.
Table 3-20.
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‘g of the equipment may be used for research work of other mincrals.

3.2.4 Other Technological Fields

(1) Functions, and serviees o be provided

The ab_ov_c' four {cchnological ficlds are regarded as the sl_ralcgic arcas for technical
suppor! by the Center. Nevertheless, the Center will cstablish a department (Rescarch
Planning and Coordination) to deal with other technological ficlds other than the above,
since the industry might request the technological assistance in various ficlds.

Activitles

Phase 1

1) Planning of amnual wark plans and budget.

2) Establishment of network for external information’ supply sources and cxlcmal tic-up
network for test and rescarch work.

3} General access window for receiving inquirics for technical infor mation and olhcr
technical services for ficlds other than those of the three depariments.

4) Public relations and coordination with other agencics or instifutions in Oman.

Phase2 & 3

1) Establishment and managcmcm of a library and ddta bank. : .
'2) Establishment of Production Control Technology Unit and Econownic Siudy Unit |
" depending on the nceds that arise. | g

(2) Input for lmplcmcntahon
1) Organization and manpower ass1gnmcm
Phase 1
An officer and a dircctor will be assignéd as a minimum requircment for fulfilling
the function.
Phases 2 and 3 : | | :
In Phase 2, the TCChhical Guidance Unit of the Garment chhnology Department
‘will be transferred to this department, and carry oul the technical buulancc for
pmducl!on managcmcnt and quallly management. The Departinent is to establish three
unils mcludmg the above; a Research Coordination Unit to handle the lc{:hnologwal
ficlds 1o which no other department was assigned, and an Economic Study Unit 10
j provide all the fechnological arcas with relevant economic studies.

v Figure 3-6.



The staff for guidance of production management and quality managemeiit arc an
advisor and an assistant advisor who were promoted after having been a fraince
researcher in Phase 1. Assuming that the advisor engages in guidance for {wo days a
week, providing guidance to two companics a day, and that one manufacturer receives
fechnical guidance twice a month, then, the advisor can cxtend the: guidalléc to cight
manufacturcrs in half a year.  With onc cycle of guidance being six mcnihk, the

advisor can provide support services to 32 manufacturcrs in two years, and therefore,

the number of assigned staff will be sufficicnt to fulfill their funclion.

The staff assigned to the Ecoromic Study Unit is onc rescarcher as the minimurm
requirement. However, two traince rescarchers will be assigned to prepare for future
cxpansion.

The activitics of the Planning and Coordination Unit will increase with expansion of
the organization of the Center as a whole, progeess in the accumulation of technologics,

“and further, increase in the public relations scrvice. Thus, the staff will be increased by
onc, besides the two assigned in Phase 1.

2) Facility and cquipment and spaces
Phase 1
The reguired space include the office space and the space for library.

Phases 2 and 3

No additional'facilily ang cquiliméni. :

.‘(’%) Fxpcctcd cftccis of implementation o

Since the lcchno!oglcal ficlds to be handled can not be spccnfzcd at lhls stagc it is
difficult o estimatc quahlahvc cffects. Nevertheless, provision of services in a varicty of
technological fields to meet the needs of industry is essential for promotion of small and
medium business development in future. Expectations regarding the activities undertaken
by this deparfment will not be negligible.

The information scrvices fo the public about what information was co'll'écicd and
~ accumalated, will be indispensable to make results in other department more fruitful,

(4) Financial risk

The cstimated income from the fechnical guidance will :accounl for only a part of the
required costs and expenses of the department (21% in the third year of operation), Most
of the costs and expenses are dircct labor costs (98% in Phase 1). Therefore, since the

* Table 3-21.
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assumed revenuc is minimal, the divergence from the cstimated balance between the
income and costs and cxpenses will be small.

(5) Risks from change in business conditions

There might be a risk that the manpower assigned to the department will not be
utilized, since the technological fields for the department to handle can not be specified al
this stage. However, the proposed assignment of two will be the minimum requirement to
fulfilt its function in public relations. ' The assignment in Phasc 2 and after should be
reviewed step by siep, so that the risk of-over assighment may be avoided.

3.3 Discussion of Plan Alternatives

(1) Pla allcmahvcs for mdwndual tcchnology ficlds
1) Setting-up of Cutling Center of Garment Technology Deparlment as an mdcpcndcnl
organizatioh from IRC
Alternative: To sct up the cu!lmg center as an mdcpcudcnl unit on a qclf—‘mccounlmg
and commercial operation basis, for the reason that it will be a common. service
operation for the garment factorics, to cnable them 1o rationalize and reducc operation
costs, but it will require no technical rescarch nor technical guidance to be carricd out
by the IRC. ' S

Merits and dcmcnls are as follows:

ay If the culting cenfer is set up as an mdcpcndcnt unit, it wm mllngatc !hc financial
burden of the IRC, so that budget funds can be allocated 1o other activitics,

b) ‘Howcvcr as the pattern making, pattern grading, markcr making and aulomahc
cloth cutting based on the CAD/CAM system which will be: adopted for the
proposed cutting center witl be a system new to Oman, cxperimental operation as
well as on-the-job training of technicians and operators arc essential to cnsure
adoption of this system by the garment industry.

¢) Not only lhlS system provides common scrvice facnhly, bul so docs the software
for introducing modern production planning and control system as well as training
in design technology which ar¢ important for the garment industry to divcrsify'
product mixes and raise cosl compelitivencss.

d) For this end the IRC's important rolc in the arca of garment technology will be to
carry out technical guidance and human resource development for transfer of
“appropriate production control and design: téchnology by using the facititics
installed at _lhc cutling center.

3.1



‘Therefore, it is recommended that the cutting center be sei up as onc component of

the Garment Technology Department. However, it should be planned 1o be privatized

as a sclf-supporting entity with the participation of the industry after the initial phase of

operation, in that it is can be operated on a financially self-sustaining basis and the

‘service capacily proposed is still insufficicnt to cover the whole industry.

2)

a)

b)

Discussion on scope to be covercd by the Packaging Technology Department
Discusslon:
Should rescarch or technical services on food packaging include processing
technology to somc extent?
What kind of research and technical services can be practically carried out on food
proccssmg with the limited numbcr of staff and also withoul the department’s own
esting or pilot equipment? '
In view of the objective of this department, that is to provide technical assistance
for improvement of packaging in order to promote the development of cxport

~ industries and repackaging industry based on the country’s Jocational advantage, in

what dircctions the activitics should be expanded in future?

" The conclusions arc as follows:

)

b)

d)
~ processed foods such as canning, frozen, rctort pouch, cte. In order to provide

The initial phase activitics should be ¢concentrated on providing technical assistance,

'particularly the collcetion and provision of fechnical information on advanced

- packaging fechnology and :lechnical guidancc and consultation to the cxiS!ing food

and beverage factorics for improvement of packagmg and also those services to
investors sciting up new factorics, ' '

In order to provide such scrvices, tests on quality and shelf fife of packaged
products would be required. Thesé fests may be entrusted to DGSM, and the IRC
will carry out cvaluation of the test resulis,

Improvement of packaging in some products would require the fmﬁrdvcmcnl of
food processing technologics. :Hm'vcvcr, as R&D for the improvement of food
processing technologies needs a large number of staff and also various cquipment,
it would not be feasible for IRC to undertake such activitics. Thus, such activitics
will be entrusicd fo established institutions abroad. For this end 1RC will cslabhsh
an external network.

In futurc there may be cmicrgence of factories undertaking more varicly of

technical assistance for seleciing appropriate packaging materials and packaging




g)

3y

technology, the production of samples and tests of the sample products would be
required. - However, as these - aclivities also require sample manufacturing
cquipment as well as a number of staff, such activities will be cntrusted fo the
cstablished institutions abroad.

Thus, IRC will carry out the collection and provision of technical information and
technical guidance through seminars and visits to the cxiéling faclorics, as well as
general consultation 10 new investors, and any tests and pilot production activities
will be entrusted to DGSM and cxiernal institutions during Phasc 1. Particularly in
the initial phase, the aclivitics will be concentrated on the existing factorics, since
there arc more than 20 factorics and most do net yet realize the value of making
improvements, hence positive action would bring about tangible results.

As the folure dircction based on findings in the first phase, IRC’s activitics will be
upgraded to handle more specific technical malters of consumer packaging in the
.second phase and expanded further to industrial (transport) packaging in the third
phasc'in keeping with the industrial developmeit in future. In this cxpansion of
ficlds, IRC will have to acquire some test cquipmcnt'!b carry out fests which can
not be done at other institutcs. '

Job toad for carrying out the above scope of work may be handled by the allocated
staff.

Relationship with MPM Iaboratory in undertaking ceramic rescarch work -

Discussion:

Demarcation of functions among MPM laborafor‘y and IRC [cgafding the réséatch -

on mineral résources

IRC will closcly collaborate with the laboratory of MPM for their basic function in

cxploration of minerals. However, only general geological and basic exploration
surveys have been carricd oul by MPM, and evaluation fests have not been carried oul,

Further, the cxploration surveys are still insufficient particularly on clay. In.view of
this situation, the following should be the activitics undertaken by IRC:

a)

To comipile dala available from MPM, and evaluate these data to identify possible
investment opportunitics for mincral processing industries.

-b) To colect samples and carey out evaluation tesis on coliccted samples to ensure

adequacy and suifability of raw materials available, whilc entrusting chemicat and -
composition analysis to MPM’s laboratory.

To provide interested potcnl_ial' investors with technical guidance for their project
studics on the basis of the raw material data prcparéd by IRC.
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4) Function of IRC in development of gypsum resources
Discusslon:
Necessity of involvement of JRC in organizing a technological and economic study
(feasibility study) on large scale gypsum deposit deveélopment:

a) Al present gypsum mining is carried out by a conventional method and on a small
‘scale, for the supply 1o cement plants. A huge deposit of gypsum has been found
by exploration surveys carricd out by MPM, and there are some potential investars
interested in commercial cxploitation of this newly found deposit for exports as
well as industrial uses. However, commercial production requires a huge amount
of investment and development of infrastructure. - Under this situation, for the
development of gypsum industry, it is cssential 10 organize ministry level action for
promotion, including the preparation of a pre-feasibility study, some financial
assistance for a detailed feasibility study including additional boring tests, study on
mining and shipping wictheds, cte. which are to be carricd out by intcrested
investors, It was agreed that these activitics will be underlaken by the Directorate

- of Industrial Planning, MCI, rather than IRC. If the development prospects emerge

from such project sludics, there may be need for cvaluation tests on gypsum to
‘ensure adequacy and suitability of gypsum to be cxploitcd.3 In such cvent, IRC will
~ impleément its functions as proposed. ‘ .
- b) In view of these steps, the initial phasc will concentrate on the developmental
. rescarch work on raw malerials for ceramics as mentioned in 1) above, and in the
second or third phases such work on gypsun or other non-metal mincials will be
 done depending upon the nccds arising along with investment promotion carricd
out by other agencics.

(2) ' Impleincntation priorily among the technology ficlds sclected

. The forcgoing three ficlds have been sclecied on the basis of existing necds of the
industrics and also strategic needs for the industrial dcvclopmcm in future. Thos these
fields are equally important.

However, in view of implementalion the order of priority among three ficlds should be
discussed by using the following criferia:
a) Urgency and degree of existing needs by the industrics. ' ' %
b) Degree of potential need for further development of the induslrics.
¢) Speed and certainty of effect which coutd be brought out by those activitics. -
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The order of priority thus given for implementation is as follows:

1) The top priority is o be given to the Garment ‘Technolegy Depariment, in view of

a)

b)

the following:

The exporl garment industry in Oman will face severe competition, and might be
unable 1o stay in ¢xistence without a quota in the USA, unless diversification of
product mix and improvement of cost competitivencss are realized very soon.

In view of the contribution of the existing garment indusiry to export czimings and
employment, there is urgent need to provide technical support for diversification
and improvement of production, Thus the proposed programs should be

impicmented urgently.

2) ‘The next priority is given to the Packaging Technology Dcpartment for the

a)

- b)
R

¢

following reasons:

There are a number of existing factories in which active technical assistance for

improvement of packaging could bring about tangible results. :

Most of the existing factories arc not fully awarc of the value of improvement of
packaging for promoting cxports. _ _
Establishment of advanced packaging industry is important for the development of
cxport indusrics and rcpackingfdistribulion' industrics based on the locational

advantage of Oman. o '

3) The Non-mctal Mincral Rescarch Dcpallmcm is put in the third priori:ly; from the

- following reasons:

a)

b)

c)

Although these activitics are important for promoling the development of new

ficlds of industry in Oman, the development of these ficlds of industry requires not

only IRCs support bui also aclive investment promotion - activitics by other

agenceies.

There are uncertaintics for cnsuring availability of adcquate and suitable raw

materials. _ .
In this situation, the possibility of bringing about fangible resulls depends also on
the actions taken by other agencics.



3.4 'Organizational Set-up and Management of the Center
3.4.1 Organizational Set-up of the Center

3.4.1.1 Institutionat Structure
The followirig is a hypothetical institutional structure bascd on that of similar agencies.

1) A department of a government ageney (the sane as the ¢ase of MPM Laboratory and
Central Laboratory of DGSM)

2) An organization funded from by the Government budgel but parily indcpendent
from the governmeént in a certain arca of operation and management (the same as the
casc of PEIE)

3) A non-government organization suppoited by thé Government with the government
investment and/or subsidics, eic. (This type of organization is seent in manufacturing
sector and for large scale projects in Oman, bt there is no organtzalion of this type
for a technical institute. There arc ‘many cxamples with joint investritent by
governmeni and private scctor abroad.) |

1IRC should be opcraléd in accordance with MCI's industrial development policy. On
the other hand, as an agency independent from the government, it should have its own
hiring and pay systems, freedom of activily, and frecdom in obtaining - and training
personnel, Morcover, it should be cnabled to afier its services for pay in cases where its
" beneficiarics can oblain a profit dircctly from those scrvices. Therefore, IRC should be sct
up as a government-supported institutions. The costs for the sei-up and operation of IRC

“will have 1o be financed/supplemented with the govermment budget, since IRC's scrvices

~arc expected to have a significant ecenomic ¢ffect, while it could generate only a limited

amouni of revenue.

In conclusion, the Center is recommended to be established, like PEIE, as a public
-organization under the auspices of MCLL

3.4.1.2 OrganizétlohalStruclure

At the initial stage of establishment, the cenler will be brganizcd at minimum rcd.uircd
fevel. |
(1) Organization for management -

The direction of activitics must be in line with governmeni policy on industrial
development. A stecring committee should be formed headed by an exceutive of MCI to

- 36

w




. 1 . 13 Ly | [l ] . ] . . ]
ensure the linkage . The commiliee is to give instructions on the basic direction of
opcration of the Center, and af the same lime assist the Center 10 obfain support from the
relevant organizations,

- {2y Opecrational organization

At the inilial stage of opcration, the proposed Centor will have three departments
which arc assigned respectively to the:specific areas of fechnology; namcly, garment,
packaging, and non-metal mincrals. In addition to these three dcpartments, the Center will
have a plénning and coordination departiment, which handles not only the matter of public
relations, cconomic rescarch and project coordination, but also the industrial branches
which arc not handled by the above three departments.

These three departments arc not necessarily permanent organizations. However, since
the facilitics and equipment will be installed and manpower will be recruited for operation
of these departiments, the depariments arc necessary to be designed so that the facilitics and
cquipment as well as the assigned manpower can be utilized even if there is a Changc in
organization, The above departments arc identificd as appropriate in view of necessity for
industrial development and also in view of the following:

1) There is a certain extent of need for cstablishment of them at present, and the need
scem certain to increase further in the foresecable future cven if it is small at present.

2) ‘There is a strategic lhcmc to be tackled by the dcparlmcnl and the fac:lmcs and
cquipment and manpowcer may be utilized for other theimes also even’ if the strategic
theme is converted to athers.

3) The current theme is 1argc cnough to justify the cs!abllshmcnl of lhc department, >
cven if the theme is abandened in the future.

The strategic themes for technical assistance and training to be provided By the
Garment Technology Depariment are those to be tackled by the private sector companics
by themselves, if this sub-sector is well established in the futurc. If such is the case, the
stratcgic focus of the Cenler in this technological fickd will be shified to applied rescarch,
However, the cffects expected -from operation of Lhis deparlment are Jarge cnough 1o

 justify the department fo be eslabished with short-term objectives alone.

? To ensote the fruitful oulput from the research and development work, autonromouns decision on activities of R&D
institute is essential. The increasing extent of independence of the said institute should be pursued in acoordance
with progeess of industrial dcvelopmen! in the future avoiding too much mﬂuenc\, from the policy side.
Nevertheless, in the case of Oman, the Cenler musl malerialize the intended nbjecuves in a possible shori period,
making the most of the linvited resources (human and capital resources) available. In this connection, it would be
more eficclive if the direction of operation be determined by the S1eermg Commilice for the tinwe belng.
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The needs of industey for establishing the food and packaging technology depariment
are not significant at present.  The cstablishment of packaging technology, howcver, is
indispensable for the Sultanate to develop its industey on the basis of locational advantage
in the Middic East. The cstablishment of this depariment may be justificd from this point
of vicw.

Gypsum resource development and ceramic raw materials rescarch are the two main
strategic focal poinis for the Non-metal Mincral R&D Department. Both themes might be
abandoricd in thic futurc if the target resources are found not attractive. However, in such
¢ase, since in Oman there are various non-mectal mineral resources which are not utilized
or arc utilized insufficicntly, the planned facilitics and cquipment and rescarch staff may
be utilized for the rescarch of other resources.

The direction of phased developmient of the above three departments is discussed
clsewhere abave. The develapment plan for other industeial technology arcas should be
detined by studying the future development of relevant industrial sub-sectors.

(3} Management and fechnical staff

The Center is to be managed internally by Dircctors and Chicf Rescarchers led by
Managing Dircclor. Basic policy for operation is to be decided by a group consisling of
Directors and Chief Rescarchers.

- The key technical staff should be invited or recruited from abroad at the initial stage of
establishment. However, the number of Omani staff should be increased step by sicp.
Toward this end, trainee staff will be assigned under the supervision of the above key
technical staff. ' |

For the actua! operation of the commaon service facilitics, the Center will recruii some
expatriatcs who have a certain level of knowledge and experiences in the said ficld as the

operators and the instructors. At the same time, traince instructors of Omani will also be -

assigned to CAD and CAM units for training.

(4) Membership system

- In order for the Center to maintain a close relalionship with ijndustry and disseminate
uscful information among industry, and at the same !imé, for the industry o recognize the
function of the Center lime to lime, and convey their needs to the Center, the Center will
have a membership systen. The membership is 1o consist of 'comp_ahics and individuals
who - accept the objective of this system, and pay a membership fee fo the Cenler.
Members will receive bullctins to be issued by the Center frec of chaige. Further, the
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Center will keep inform the members regarding cvents to be held by the Center including

s¢minars.  The membeis may participate such cvents at the lower cost fee than non-
members,

3.4.2 Financial Viability

The major income sources of the Center include the fees from the contract tesling, fees
for use of CSF for thc garment industry, incomc from sale of publications, and
miembership fees. |

The expected income of the Center witl not cover the rcquiréd aperalion costs and

expenses, and the financial assistance from the Government is recommended.

It is assumed that the Center will collect fees for scrvices, from the beneficiaries. The
collection of fees for the services, ho\vcv;f, will be difficult to justify in that the
government services have been provided free of charge so far in the case of Gman.. The
collection of fees is necessary slart from the scrvices which produce direct benefit to the
clicnt. Furlhcr,-a system should be introduced wherein the whole or a part of fees paid by
the small scale enferpriscs be covered by the Government by dispensation of a bounty or a
subsidy.

“The Center shall provide lhc following (and some other) 1)} those that contribute

“directly to the benefit of beneficiarics (for example, use of CSF and contract testing), 2)

those infended to contribute to the benefit of uscrs, but the benefit is not assured (for
cxample, provision of technical information, technical guidance, technical consultancy

‘service, conlract rescarch, efc.), and 3) those for which beneficiaries are not defined (for

example, own res¢arch and development study).
Generally speaking, many public institutes charge fees for the services under category
1) above, while undertake the services under category 2) free of charge. Privale scclor

‘consultants charge for services under catcgory 2), but the public institutes make it free of

charge in most cases. This is because the users of public instilutes ar¢ mainly small and
medium enterprises, and the service is undertaken with the o'bjcclivc of assisting them.
The scivices arc provided to 1dcnt|fy the users’ problems and assist their improvement,
rather than to gain incomc, However, even if the users are small businesses, if they have
Ihc.'capabily to pay for the services and they contract with the Center for the services
because it is inconvcnient 10 scek the same serviee from the private scclor, then the Center
may. chargc fces. The fee for the scrvnccs under catcgory 3) may be collected indireclly as

~ a part of fee for the scrvices undcr 2)



There is no established method of seiting the fee rates. Generally the fees are set not
on the basis of required costs for the services, but on the basis of fees that prevail at similar
institutes. Most of these institutes arc not operated on the basis of revenue from their
services alone. The costs and expenses of these institutes are paid under the budget of

government, and the revenues are transferred to the governmenl.

3.4.3 Government Assistance

In the casc of the proposed Center; the cstablishment of the Cenler as a public institute,
and operation of it with the funding of the governinent, may be also justitiable in that the
Center is expected fo generale cconomic effects, besides the expected contribution to
technological upgrading. The tangible cconomic effects alone are expected to far exceed
the amount of fund to be provided by the government.

Among the rescarch institutes; besides the instilutes which arc cstablished to make a
contribution fo industry, there are some inslitutes which are cstablished to make profit
from research and testing services. These institutes usually concentrate their research on
arcas that generale profit, by selling the research resulis,

However, cxcept for such institules, most institutes whlch arc established 1o contribute
' to mdusiry arc ot operatcd by their revenue alone.

In the case of private festing agencies, many arc cstablished for the PUrpose of
- undertaking tesling work from the general market in order to cffectively usc the testing
. equipment that manufdclurmg companies and othcrs often have. In such cascs, howcvcr
" the tests requested by these manufacturing companies almost dlways constitute the bulk of
operations. In the case, too, of the "third sector” research institutes that arc cstablished
jointly by the public and private séctors and that have recently appeared in Japan, the
public scclor does not merely pravide support for establishing these institutes, but supports
-their operalion, by ordering much research work from them.

As a gencral tendency, the governmental support for indusirial fechnology
development, particularly in those areas where the techrology is not developed sufficiently
enough to be exposed to free competition, s increasing. _

In the casc of Japan, 20% of investment in R&D comes from the public scctor,
including Government cstablished institutes, universitics, and corporations established for
special purposcs, while the rematning 80% comes from the private sector. - The ratio of
investiment by the public scctor accounts for as much as 40% in the case of the US,

®
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The R&D investment by the public sector mainly covers; 1) rescarch with risk, 2)
special arcas requiring huge amount of costs, 3) time consuming R&D, 4) basic rescarch
which has objective to obtain output as public goods, 5) rescarch work in such ficlds of
public welfare as those related to energy, the environment, and mcdical welfare, ctc,, and
6) rescarch which can not be developed wilh the market mechanisin alone:

Most of public instilutes in Japan are aperated by the funds from the budget, and
insignificant amaunt of their income is collected as the feés.

It is believed that this kind of public research institute’s operation, which is based on
government funds, can theoreticatly be justificd if the cconomic benefits of the services
provided by the agency aré large compared fo the budgel money that the government
invests in the institutes. In the case of the Center, the economic benefits from the current
plan will b, it is estimated, as shown in Table 3-2. '

3.4.4 Management Capability

The Center may be managed by Omani management such as the managing director
and directors, as in the casc of othcr organizations in Oman, Howcvcf, regarding - the
operation of the Center in fesms of technological arca, Omani management resources with
sufficient cxpericnce and knowledge are hard to find. Thercfore, at the initial stage of
opcration, the Ccn_lcr should recruit expericnced chicf rescarchers and opcrate the Center
under the leadcrship of these researchers. o -

3.45 Technlcal Assistance from Abroad

The most difficult point for the opcration of the Center is assuring’ il the nceded
technical staff. Because of the low appreciation of the technical jobs that has prevailcd in
Oman, persons of excellent abilily have tended to get jobs in government agencics, wilh
the military forces, or at financial institutions, ctc. However, in recent years the people has
increasingly - become respectful of the tcchnical jobs particularly of military forces,
hospitals, and universitics. chcrlhclcss the recruitment of Omani scnior technical staff is
still difficult, and they have to be recruifed from abroad. Although the recruilment of
senior technical staff from abroad may be possible, assuring these staft through fechnical
cooperation of foreign governments wit! be more advised in view of obfaining morc
appropnate cxpcrllsc

The technical and market mformahon also nccds o be oblained from abroad.

Particularly, the f_bllowing assistance is rccommended to be pursued:

C 3.4



1) Disp'iich of a chief rcscarchcr{s)}’ a rescarcher(s) who has (have) bolh technical
knowledge and experience and competent: capability to manage the dcparlmcm in
charge

2) Transfer of fechnical and management know-how about establishment, inifial

training, and operation

3.5 Plan for Future Expansion

The current plan cmphasizes the practical operation of the Cenler, and assumes the
minimum organizalion and services to be provided. The phased development plan is
formulated also within this framework. In other words, the current establishment plan
assumes the phased development within the scope of three technological ficlds identified
as stratcgic;ﬂ!y important, and does not include further long-term cxpansion prospecls.
The following gives the long-term praspects of the expansion of the Center beyond such
scope, though the actual expansion should be studicd in detail again taking into account the
nceds according to the development at that time.

(1) Expansion of industrial technology arcas covered

The current establishment plan put focuses of the target technology arcas on garment
technelogy, packaging technology, and non-metal mincral research,  According to the
* expericnce in Japanm-, the demand for technical guidance mostly comes from textile and
- garment, melal and machinery, food, and ceramics indusirics.  All of these industrics
| involve a significant porlioh of small busincss within the industrics. .AcluaHy, the small
" business with less than 50 cmployces have accounted for 75% of total establishiments
* received the technical guidance services from such institutcs.
Also in the case of Oman, if the emphasis of the Center is placed on small business
* development, machinety industries and plastic processing industrics should be targeted for
technical guidance in the future, and food, machinery and garment industrics be focal
points for research and development.

- However, these futurc-potential industrics may be covered by the deparlments
proposcd in the current plan by functionia) expansion, éxcept for the machinéry induslrics.

In the case of machinery indusirics, since it involves wide range of indusirics, a
specific target arca should be dc_ﬁhcd faking into account the machinéry' industrial areas
developing at that fime, ‘The existing machinery industry is still oo immature to be taken
as the target industry of the Center, and is not included in the current plan, However, in
the future, the depariment which handles metal engincering, plastic processing machinery

® Number of technical advisory services exlended in 1987 thivugh 1959 in Japaa.
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and molds, and improvement and maintenance of other industrial machinery will be one of
the major departments of the Center.

(2) Level of services provided by the Center
The main objective of the Center under the current establishment plan is to meet the
ditect needs of industry, Thus, the cmphasis of the Center's function is placed on technical
guidavice (or fechnical transfer), Even the research and development function for ccramic
raw materials is planned to formulate the basis of technical guidance in this technologicat
ficld. _
~ In the fulure, however, testing and research weork for solving problems which the
induslry faces, witl be found nccessary in accordance with idenfification of their problems
through technical guidance. Thus, the cmphasis should be increasingly placed on the

* research and developinent function in the future 1o assist solving the problems which the

industry actually faces.

" According fo the current plan, onc-sided technology transfer (or technical guidance) is
provided from the Center. In the future, however, once the industry could accumulate
technolegical experiences through their operation, and the Centor can identify the problem
arcas, the function of technology transfer may be further developed to communication to
and from industry and the Center, and cxchange of expericnce among i{)duslry with joint
research with industry and organization of rescarch sociclics of manufacturers :aun611g :

industry, cte.

(3): Implication for future dcvc!opmcm dlrcchon of the Center

The current cstablishment plan’ of the Center cmphasucs the nnporlancc of lhc :

‘practical nature of ils operation, selecling the technological arcas of direct needs of

industry and level of services which meet the needs. The development of functions of the
Center in the fulure witl not be casy because of the current industrial development
siluation, with its wide range of industrial devclopment for imporl subsl:lulmn but
cxistence of small number of companics in cach sub-sector, To overcome this issuc, lhc
following is recommended in the future as its operation dircction;
1) Expansion of the coverage area of the Cenfer to Dubai, and further to GCC countrics,
patlicu!arlj for testing services and lraining scrvices
2} Strengthening of testing functions to the level applicable by international standards
3} Development of funclions to assist prototype development and samplcdcvclopiuént,
to complement the supporting industries which are weak in the Sultanate
4) Upgrading of facilitics and equipment and human resources in the fickl of applicd



research, (hough the basic rescarch may be difficult to undertake in the near future
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Table 3-2 '__Summary of Manpower Plan
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Tablo 3-3 Summaty of Space Plan for Industrlal Research Center

“g {Unit: m?)
Depariment Phase 1 Phasa 2 Phaso 3 lemarks
(1) Operation space -
Garment Tech. Dept.
Cutting Center 1.000 1,600 1,600 Case 2
Tralning Center 200 200
~ Others 100 100 100
Total operation space 1,100 1,900 1900
(2) Laboratories
Garment Tech. Depl.
E£nd-uso Testing Center 300
Packaging Tech. Dept.
Packaging materials test fabo 75 75
Transportalion packaging labo 150
Non-metat Minerais R&D Dept.
Ceramic raw material research 50 50 .50
" Gypsum research 75
Tolat labo space 50 125 -850
. " (3) Offices and other spaces _ . _
E Offices &0 - 150 475 3.35m7staft
Library 55 55 8% of (2) In Phase 3
Workshop 20 - 20 3% of (2} In Phase 3 -
Others 70 150 485 135% of (2) & (3)
Total office and other spaces 150 415 735 -
Totat 1,300 - 2,440 3,285
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Table 3-4 List of Facllities and Equipment for Garment Department, IRC
Phase: 1s! Stage (Déesign Patlern)
Garment CAD System

Item Article Quantity | Unit Cost Coslt

1 Garmeant GAD System 2 Sets
(Server/Client 1)

AM:- 800 Serles

PDS Software

Grading Software

Markinig Software -

Other Fundamenial Soflwara

2 | Plotter & Cutter MIC 1 Set

Total Amount

RO. 61,000
{(US$  160,000)




Table 3-5 List of Facilitles and Equipment for Garment Dapartment, IRC
" Phase: 1sl Slage (Cenlral Cutting Center)
CAM System (Automated Cutling Machine & Spreading Machine)

ltern Arlicle Quantity i Unit Cost Cost
t- | Cutler Machine i Set
S- 7200-24- L
2 | Spreading Machine 3 Sets
3 Loading Machine 3 Sels
4 | Spreading Table 25 M 3 Line
Air Flotation
5 | Band Knife Cutter M/C 2 Sels
T ] 1 RO Lf‘*::Ts’L"sﬁo_‘
- 0. 1,
Total Amount (USS  740,500)
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Table 3-6 List of Facliities and Equipment for Garment Department, IRC
Phase: 1st Slagé (Production Managemaiit)

PC- based Production Management System

tem

Arlicle

Quantity

* Uni Cost

Cost

POM System
Processor In¢lude Disk
Color Monitor
Printer
Scanner
PDM Software

Tota! Amount

1 Set
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Table 3-7{1) List of Faclitles and Equipment for Garment Technology Department
Phase: 1st Stage (Technical Informatlon)
PC- based Flling System

ltem

Article

Quantity

Unit Cost

Cost

" PC- based Filing System
Processor Include Disk
Display

A3 Scanner

A3 Printer

Optical Magnetic Disk

Filing Software

Total Amount

1 Set

{US$

RO.

10,000

26,000)




Table 3-7(2) - List of Facliities and Ecjulpmént for Garment Department, IRC
Phase: 2nd Stage {Central Cutling Cenler, Expanslon)
CAM System (Automated Cutting Machine & Spreading Machlne)

Hem “Articte duanlily Unit Cost Cost

1 Culter Machine 1 Set
S- 7200- 24- L

2 ! Spreading Machine 3 Sels

3 t.oading Machine 3 Sels

4 | Spreading Table 25 M 3 Line
Air Flotation

B -‘ 1tV RrRo. 277000
Total Amount (US$ 728.000)




%ﬁ Table 3-8 LlIst of Facllities and Equipment for Garment Department, IRC
' " Phase: 2nd Stage (Deslgn Paltern)

Garment Fashlon Deslgn System

HET

Article

Quantity

Unit Cost

Cost

ot
)

Arlworks Syslem
Processor Include Disk
High- resolution Color Monitor
Printer
Scanner
Arntworks Software

i Set

: Tolat Amount

R.0.
{US$

30,000
80,000)
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Table 3-9 List of Facllitles and Equipmént for Garment Department, IRC

Phase: 2nd Stage (Sewling Procésslng)

Machineties for Sample Development

tlem “Aricle Quantity | Unit Cost Cost
1 - Needle Lockstitch 2F -
DOL- 550N- 3- WB/EC10A
2 1- Needle Overlock M/C 1F
MO- 3904- OD4- 300/TO3%
3 1- Needle Overlock M/C (Hemming} | t F
MO- 39105E- OD4- 210/L121
4 | 2- Needle Overlock M/C 1F
MO- 3914E- BDE- 300/TO39
5 | 2 Needle Salety Stitch M/G 1 F
MO- 3916E- DD4- 300/TO39
6 | Lockstitch Bullonhole M/C 1F
LBH- 791NS- 1
7 | Eyelet Bultonhote M/C 1F
558- 31391 :
8 | Lockslitch Butlonsewing M/C 1F
LK- A851- 565/2156 .
9 | Lockslitch Bar Tacking M/C 1F
| WSk U ! -
10 | Vacuum Board & Steam Iron (Finishis 1 Sel
o V8- 957/JES- 356 -
$1 '§ 'Vacuum Board & S!éam fron 1 Sel
JVB- 930/IMB- 153AIES- 356 - .
12 Fusing Press M/C 1F
HP- 330JS
13 Waler Soflener 1 Sel
R I R.O. 29,005“"

Total Amount

(US$ ~ 77,000)

w
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a2 Table 3-10 List of Facilitles and Equipment for Garment Department, IRC

’.ﬁ Phase: 2nd Stage (Sewing Processing)
Machinerles for Improvement of Mechanization
ltem Articte Quantily [ - Unit Cosl Cosl
1 | 1 Neede Lockstilch 2F
DDL- 550N- 3- WB/EC10A
2 1- Needle Overlock M/C 2F
MO- 3904- OD4- 300/TC39
3 | Lockstitch Automatic Welting M/C 1F
APW.- 235N
4 Serving M/C 1F
ASN- 395L
5 Compressor 1 Set
G 22K {(3HP) with Air Dryer
G Boiler 1 Set
NR- 200EK
7 Eyelet Bultonhole M/C 1F
) 558- 31301
3 8 | Boring M/C 1 F
9 | Glinder 1 Set
. © 10 | Belt Sander 1 Set
i1 | Vice: 3 Set
12 | Sets'of Tool 5 Set
o T Y e T O
Total Amounj (USS  144,000)




Table 3-11 List of Fachiitles and Equipment for Garment Department, IRC %

Phase: 3rd Stage (Testing Center)

Ry

tem Article Quantity | Unit Cost Cost
i Mechanical Equipment’s 1 Set.
2 Laboratory Furniture & Facilities 1 Set
3 | Tesling Instruments 1 Set
for Fiber & Products
4 | Laboratory Apparatuses 1 Set
Chemical Tesling
5 | Laboratory Equipment’s & Glass Warq 1 Set
6 | Chemicals 1 Set
7 | Tesling Instruments 1 Sel @
' for Fiber & Products
8 ' Laboratory Apparatuses : _1' Sel
«| : for Chemical Testing |
i T ‘RO. 337,000
Total Amount (US$  886.800)




Table 3-12 - List of Equipment for Packaging Technology Department

Phase: 2nd Stage

(Testers and Measwing Instruments for Packaging Matarlal Quality Control)

No. Oescription Quantity | Estimated Cost
1 ['Ring Crash Tester | j Set |-
2 | Mullen type Bursting Tester i Sel
"3 | Elmendorf type Tearing Tester 1 Set
4 | Strograph - 1 Set
5 Direcl Reading Digital Haze Meter | 1 Sel
6 | Hea! Gradient Tester 1 Set
Test for heat gradient
7 | Folding Enc‘lura.nce Toster 1 Set 1
8 Punclure Tester 1 Se.i‘
‘9 | Adhesion Tester 1 Set
. 10 § Preciston S.ampl'e Cutter 1 Sej
i 1. | Abrasion Reslslance quler 1 Sel
12 | Friction Tester 1:Set
i3 | water vapor Transmission Tester 'y S%et
14 | Gas- chromatograph (TCD. FID) with Fécilily of : fsét'
Head Space Sampling
i5 Ultrasonic Thicknass Meler 1 Set
16 | Side wall Distribution Analyzer 1 Sel
17 Ramp Pressure Tester 1 Sel
18 | Hol End Coating Meter 1 Sel

Total Amount

RO. 175000

{Us$s

460,000)
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Table 3-13 List of Equipment for Packaging Technology Department

Phase: 2rd Stage

(Testing Equipment for Transportation Packaging)

No. Description Quantity | Estimated Cost
1 Compression Tesler 1 Set
2 | Vibration Tes! System 1 Set
3 Shock Test System 1 Set
4 Drop Tester 1 Set
5 Eleclric Hook 1 Set
6 | Incline impact Tester 1 Set
7 | Bump Tester iSet
8 Acceleration Measuring Syslem 1 Set ‘
9 Constant Temp.- humidity Chamber 1 Selit
.- 0. [ Constant .l;ow Temperature Chamber 1 Set
' Ili | water S'prjay Tesl: Chamber - 1 Sét
t2 | Dynamic Qompreisslon Tester i set.
13 | Distribution Envimnmental.ﬁécording System iSet
i Sca_!e i Se!. -
''''''''' ' : Tola; Amoum 7] 77 |rRo. 585,000

(US$ 1,540,000

&
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" Table 3-14 List of Equipment for Ceramic Raw Materials Research Unit

Phase : st Slage

No. Description Quaniity FOB Price
T T pot it Set 2 Sets
2 Standard Sieve Set 1 Set
3 Filler Press i Set
4 | Moisture Tester 1 Set
5 Hardness Tester 1 Set
6 | Drying Over 1 Sel
7 | PH Meter 1 'Set
8 | Viscosity Meter 1 Sel
9 Extruder with Vacuum System 1 Set
10 Poller Whee! 2 Sels
i1 Eleclric Kiln with Autormatic Controlier i Set
i2 | Table Batance ' '3 Sels
13 | Mortar Grinder 1 Set
14| Staintess Steel Mortar with Pestle "3 Sels
15 Portable Agitator 2 Sels
16 | Specimen Forming Press 1 Set
17 Colorimeler o 1 Sel
18 | Magnetic Separalor 1 Sel
19 Measuring Tools -1 Lot
20 Miscellaneous Toois{ : 1 Lot
Total Amount 2}25 g';ggo)
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Table 3-15 List of Equipment for Gypsum Development Unlt

Phase : 3rd Stage

No. Description Quanlity | Estimated Cost

Sampte Preparation
1 { Coarse Grusher i
2 | Fine Crusher i

Preparation of Calcined Gypsum
1 Eleciric Kiln i
2 | Thermomeler f
3 | Calcined Gypsum Crusher "

Tesling Equipment for Caicined Gypsum
1 | Electronic Balanca i
2 | Vicat Needie Apparatus 1
3 | Tensile Strength Tesler 1
4 | Melal Mold for Slrength Tester _ 2
5 Measurement Tool for Specific Surface Area 1
6 | Miscellaneous Tools, Equipment and Chemicals

o .  |ro. i4000
Total Arnount (USS  36.000)
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Table 3-17 Flnanclal Projection for IRG (Totai)

Phase 1 Phase 2 | Phase 3
Year of operation: 1 2 3 4 5
Technical guidanco
- Man-hour utilization {% of avaitabls m/h)
- Reverug [RO)) 10200 | ts000 | #5900 | 10.200 | 10,200 13500 | 20300
Contract research
- No. of contract i
- Revenue (RO.) 0 6000 | 7200 | 12000 | 14,400 14,400 15,200
Contract lesting
= No. of tests :
- Revenve (RO} 0 800 1,200 1,400 1,600 | 2400 5.400
Otners _ :
- Revenus {RO.) 124000 | 148500 | 168700 | 70,300 | $70,300 | 343500 | 33500
Revenue 134,200 172,400 194,000 183,900 186,500 343,800 358,400
‘Managing Director 37,500 37.500 37,500 37,500 37,500 37,500 37,500
Director) Chiel Researcher 90,000 90,000 20,000 94,000 90,000 90,000 80,000
Researcharf Advisor 45000 | 45000 | 45000 | 45000 | 45,000 | 112500 | 189,000
Asst. Researcher 15000 | 15000 | 15000 | 15000 | 15,000 | 60000 | 45000
Traineae Researcher 22,000 | 27,000 | 27,000 | 27,000 | 27,000 | 45000 | 93,000
Secretary 7,600 7,500 7500 | 7500 | 7500 11,300 11,300
Admini. Stafl 9,000 | 9,000 9,000 9,000 | 9,000 9,000 9,000
Engineering Service 0 o 0 0 0 5,000 9,000
Inslructor 0 0 0 0 0 22500 | 22500
Ogperalor 30,000 | 30000 | 30600 | 30000 | 30,000 | 48000 | 48,000
Direcl tabot cosls "261,000 | 281,000 | 281,000 | 261,000 | 251.000 | 244800 | 51,300
Mairisnancs costs 3000 | 3000 3,000 | 3.000 3,000 7000 | 13,000
Uldlity costs : i
- Etectricity 22800 | zes00 { 22800 | 22800 | 22800 | 42700 | 57,600
Co-Water 1,100 1,160 1,100 1,100 1,100 2,400 .| - 2,500
- Communication 2,600 2600 | 2600 2,600 2,600 5100 ‘| 5800
_ Spara parts & chemica's 4,700 4,700 . 8,700 4,700 4,700 10,800 20,600
_ Olfica suppliss ~ . go0 | 800 800 800 800 1,600 | 1,800
| Travel exponses 2500 |° 2300 | 2300 | 2300 | 2300 | 4400 | 5100
! Transportation expanses - 0 | 700 | 00 700 " 700 1,400 1,600
Other cosls 3,500 3,500 3,500 3,500 3,500 8,800 9,500
Olher oporation cosls - ‘38500 | 38500 | sdso00 | amsod | 38,500 | 74.900 | 104,600
Tolal Coslts & Expenses 302,500 | 302,500 | 302500 | 362500 | 302500 | 528,700 | 668,900
Balance 168,300 | 130,700 | -108.500 | -108.600 | -108,000 | -182.900 | 310,500
Buiding : 25000 | 21,400 | 18,400 | 15800 | 13,500 12,100 | 23200
Laho facilitias & equipment 97,300 | 77,300 | 6t400 | 4s700 ) 38700 | 7ves00 | 127,100
| Olfice equipmant, ele. 9,100 7200 | s700 | 4500 | 3800 9,000 1,800
: Daptociation total 131,400 | 105900 | 85500 | 69000 s5.800 | toa700 | {52,100
Balance after depreciation 299,700 | 238,000 | -394,000 | 177,600 | -161,800 | 287,600 | -4562,600
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Table 3-18{1) Financlal Projection for Garment Tech Dept. (Fotal)

Phaso t Phase 2 | Phase3d
Year of oparation: 1 2 3 4 5
Technical guidance
- Man-hour utitization {% of avallablo m/h)
- Ravenus (RO 6,800 10,100 | 10,100 3,400 3,400 0 0
Contract rassarch
- No. of contracl
. Revenue (RO} 0 1,200 2,400 2,400 4,800 0 0
Contract testing
- No. of lests :
- Revenue (RO.) 0 0 0 0 0 0 £,800
Gthers ] _
- Revenua {RC.) 121,600 | 144100 | 159,100 | 159,100 | 159,100 | 302300 | 302300
Revenue 128,400 | 155,400 | 74,600 | 164900 | 167,300 | 202300 | 304,1C0
Managing Director 0 0 0 ] 0 0 0
Cirector/ Chig! Researcher 30,000 | 30000 | 30,600 | 30,000 | 32,000 1 30000 | 30000
Researchar/ Advisor 22500 | 22500 | 22800 | 22500 | 22500 [ 22500 G 45000
Asst Researcher 0 0 0 0 0 0 0
Trainea Regearcher 9,000 9,000 9,000 $,000 9,000 Q 27,000
" Secretary 0 0 0 0 0 0 0
Aderini. Stall 8 0 0 ] o o 0
Enginesring Service 0 0. 0 0 1] 0 )
insiructor 0 . 0 0 0 g 22,500 22,500
Operator 30,000 | 30000 | 30000 | 30,000 | 30060 | 4B.000 | 48000
Dirgct 1abor costs at500 | 91500 | 91500 | s1s00 | 61500 | $23000 | 172500
Maintenancs costs - 2700 | 2700 | 2700 | 2700 | 2700 | 5900 | 12800
Utility costs . S
- Etactricity 20500 | 20300 | 20,300 | 20300 ] 20,300 | 35000 | 42400
- water 800 £00 600 600 | 600 00 | 1200
- Communication 1,400 1,400 1,400 1,400 | 1,400 2,600 3,000
Spareparis & chamicals 2,900 3,900 3,500 3000 .| 3800 | s.100 11,400
Offico supplies 1800 | 500 - 500 s00 | 500 | 800 900
Travel expenses 1,200 $,200 te00 | 1200 11200 |0 2200 2,500
Transportation expensas a00 ' | 400 © 400 400 | 400 | 700 | "800
Other costs 2800 | 2800 | 2800 | 2800 | 2800 | s000 | 6200
Other opétation costs 33,900 | 81,000 | 81,000 | 3100 | 31100 | s5500 | 88,500 '
Total Cosls & Expenses 125500 | 125300 | 125900 | 125,300 | 1255300 | 184,400 | 253,600
Balance 3,100 30,400 | 48300 | 39600 | 42000 | 117900 | 50,500
Buiiding - . ‘ 18900 { 16200 | 13800 | #1900 | 10,200 7.300 100
Labo facilities & equipment 80,400 | 63900 | 50700 | 40200 | 320000 | 54200 | 43,800
Office equipment, etc. $,000 800 600 - 500 400 | 16900 | 47,100
Depraciation lotal 100500 | 80900 | 65200 | 52600 | 42800 | 73400 | 91,000
* Batance after depreciation 97,200 | -s0800 | -18.800 | -13,000 - .600 39,500 -40,500




Table 3-18(2) Financlat P_ro}e‘ctlbn for Cutting cen_tef, Garment Tech Dept,

Phaso Phase 2 | Phase3
Year of operation: i z 3 4 5
Technical guidance
- Man-hour utilization {% of avaitabla m'h) 000 0.00 0.00 000 0.00 0.00 0.00
- Revenus (RO} 0 0 0 0 0 0 0
Contract research
- No. of contract 0 b 4} o 0 0 0
- Reverwa (RO) 0 0 ) 0 0 0 0
Conlract testing
- No. of tesls 0 0 ¢ [} 0 G 0
- Revenua (RO)) 0 0 0 i} 0 0 0
Others .
- Revenue (RO.) 121,600 | 144,100 | 152,100 | 159,100 | 159,400 | 302300 | 302,300
Revenue 121,600 | 148,100 | 159,400 | 159,100 | 155.400 | 302300 | 302300
Managing Director i} (L ¢ 0 0 1} 0
Directorf Chied Ressarchsi 30,000 | 30,000 | 30000 | 200000 | 230,000 0 0
Researchor! Advisor ' o o ) 0 0 22500 | 22500
Asst. Researcher 0 ] 1} 0 0 0 0
Trainea Researcher 0 0 o 0 0 0 0
Secretary 0 L] 1} 0 0. [ 0
Admini, Stalf 0 0 0 0 0 ¢ 0
Enginearing Servico 0 ) ‘o 0 0 0 0
Instructor 0 1] 1] 0 0 - Q 0
Oporalor 36,000 | 30,000 | 30000 | 30,000 | 30000 | 42,000 42,000
Diréct 1ahor Gosts 60,000 | 60,0000 1 60000 | 60000 | c0.000 | €a500 | 64500°
Maintanarico costs 7660 | 2500 2,500 2,500 | 2500 4300 | - s800
Utifity costs ‘
- Elettricity 20,100 | 20400 | 20100 { 20100 | 20,1c0 | 30,800 20,900
- Water 500 500 500 500 500 700 700
" - Communication 1,200 1,200 1,200 1,200 1,200 1,700 1,700
Spare paris & chemicals 3700 | 3700 | 3700 3700 | 3.700 6600 | 6600
‘ Olfice supplies 460 400 400 400 q00 | "s00° | - s00
Travel exponses 1,000 1,000 1,000 1,000 1,000 1,400 1,400
Transporiation expenses 300 300 300 300 a0 500 500
Other cosls 2700 | 2700 | 2700 | 2700 |. 2700 4200 | 4200
Othat oparatio cosls 20000 | 20500 | 20900 | 29900 | 20500 | 46500 | 48500°
Tolal Costs & Expenses 92,400 | 52400 | 92400 | 92400 | 82400 | 115300 | 417,800
Balance 29,200 | 51,700 | es700 | 66700 | 66,700 | 187,000 | {84500
- Buliging 18600 | 18.000 | 13,700 11,700 | 10,100 7.300 ()
Laho facilitios & equipment 75400 | 59900 | 47500 | 37,700 | 30000 | 38400 0
Olticg equipment, ele. ) 0 0 0. 0 0 0
Deprociation total 94,000 | 75500 | 61200 49,400 | 40,100 45,700 0
Batance after depreciztion 64,300 | -24,200 5,500 17,300 | 28,600 | 141300 | 184,500
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Table 3-18(3) Flnancial Projection for Garment Tech Dept. Excl, Cutting Center

Phase ¥ Phase2 | Phased
: Year of operation: 1 2 3 4 $
Technlca! guidance '
- tdan-hour titization (% of avallabla mh) 0.50 0.75 0.75 025 0.25 0.00 0.00
- Revenue (RO.) 5,800 10,100 10,100 3,400 3,400 0 ]
Conlract research
- to. of cantract ) 1 2 2 4 o 0
- flevenua (RO 0 1,200 2,400 2,400 4,800 ] 0
Contract tosting
- No. of tests 0 0 0 1] 0 0 18
- Revenue (RO} K] 0 0 ] 0 o] 1,800
Others
- Revanue {RO.) 0 0 0 0 0 0
Revenue 6,800 15300 | 12500 5,800 8,200 1,800
Managing Director 0 0 0 0 0 o 0:
Diretlor/ Chief Reseprcher 0 0 0 0 0 30,000 | 30,000
Researcher/ Advisor 22500 | 22500 | 22500 | 22500 | 22,500 0 22,500
" Alsl Researcher 0 o 0 0 0 0 0
Traines Regearcher 9,000 0000 | 8.000 g000 | 9000 0 27,000
Secretary -0 0 0 0 0 0 0
- Adminl. Staff 0 o 0 0 0 0 o
Enginearing Servica 0 ‘0 o . o - 0. 0 ]
tnstructor 0 o 0 0 0 22 500 22,500
Oporator 0 g 0 0 0 8,000 6,000
Dirict labor Costs 31500 5| - 34,500 | 31500 | 31500 | 31,500 | 58,500 | 168,000
Maintanante costs 200 | 200 200 200 2000 | 16000 | 6800
Utility costs . _
- Elattricity 200 200 200 200 200 4,100 1,500
-Waler 100 100 160 100 . 100 500 . 500
- Communication 200 200 200 T 200 C200 200 1,300
Spareparts & chomicals 200 200 | - 200 . 200 200 1,500 4,800
Office supphies 100 | 100 00 | 100 100 300 400
Travel expenses _ 200 1200 200 | . 200 200 800 . | 1,100
Transporlation expianses 100 100 w00 | @ 100 100 200 | ‘400°
Other costs. 100 | 100 100 100 | 100 800 | 2000
“Other oparation costs o | 1200 | w200 | 1200 | 4200 | 8000 | 22,000
Total Cosis & Expenses 32,900 32,000 32,600 32,800 32,900 69,100 135,800
Balance 26,100 | -2t.600 | -20400 | -27,100 | -24,700 | -63,400 | -134,000
Building 300 200 200 . 200 100 0 100
Labo laciities & equipment 8,000 4,000 3200 2,500 2,000 15,800 . | 43,800
Otfico squipment, elc. 1,000 800 600 500 " 400 .| 18,900 47,100
Dapraciation tolal | o 6,300 5000. | 4000 3200 | 2500 32,700 | 91,000
" Balance after depreciation 32400 | 28600 | -23400 | 30300 | 27200 | -t101,500 | -225.000




Table 3-19 Finantial Projection for Packaging Tech, Dept.

Phase 1 | Phase2 | Phase3
Year of cperation| 1 2 3 1 5 =
Tethnlcal quidance .
- Man-hour utilization (% of available m/h) 025 0.50 0.50 050 0.50 1.00 1.50
- Revenva (RO) 3,490 6,200 5,800 5,800 8,800 13500 | 20,300
Conlract research
- No. of ¢ontract 0 2 2 4 4 8 12
- Revenua (RO.) 0 2,400 2,400 4,800 4,800 9,600 14,400
Contract tosting
< No. of lests 0 "2 4 T8 8 BEET- R -7
- Agvenye {RO.) : 0 200 400 £00 " 800 1,600 2,400
Others )
- Rgvenua (RO.) : 0 0 0 0 0 "0 0
Revenue 3,400 9400 | 9,600 12200 | 12400 | 24700 F 37,100
Managing Director 4] 0 0 0 0 0 0
Director/ Ghiet Rasearcher 30,000 | 30,000 | 30000 | 30000 | 30000 | 30000 | 30,000
Researcher/ Advisor T o 0 ) 0 ¢ | 22600 | 45000
Assl. Researcher B 0 .o 0 o o . o]
Traines fesearcher 9,000 8,000 9,000 9,000 9,000 18,000 | 38,000
Secrelary : 0 T 0 0 0 s 0
Adinl, Stalt 0 0 0 0 o o 0
Engineering Secvice 0 0 ¢ 0 0 0 0
Instructor o 0 0 o 0 0 o
Operalor 0 ) 0 0 ] 0 0
Oirect lahof cosls . 89,000 | 33000 | 39000 | 32000 | 380000 | 70500 | 111,000
Maintenanta costs - . ] 0 ¢ L1 I 0 | 1,400 5500
Utility costs . : )
- Eleciricity S 200 200 200 200 | 200 | 2100 5,800
ooWaler. o] o 0e 100 ; 100 1o | 1o | 200 300
" Communication _ | 200l | 200 200 200 200 ‘| 400 | ‘800
Sparepars & chemicals ‘ ; o:i | o0 0 S0 0 1900 | 8,100
Office suppliss ] e 100 10 | 100 [ 00 | t00 | 200
“Fravel expenses 7 200 200 200 200 | 200 . 400 700
| Transpodation expenses - ‘ 100 100 100 | . 100 100 | oo 200
thar costs 100 160 100 100 " 100 500 | 1,600
Othet operation costs = - o] oset | 000 | 1000 | 000 1,000 | 5700 | 17,800,
" Tolal Costs & Expentes .| 40000 | 40000 | 40000 | s0000 | as0000 | 77e00 | 134300
Balance | dsse0 | 30600 | -30.400 | 27800 | 27,600 | 52900 | -97.200
. Buiding ' 300 200 200 200 100 3160 | - 6,100
Labo facifitias & equipment 0 0 0 ) 0 24300 | 81300
Office oquipment, etc ' 800 800 | 500 400 - 300 6,300 12,700
Depreciation total ilosa00 | e00 | 700 -600 " 400 33700 | 105100
" Balance aMer depreciation -ar700 | 31,400 |- -35,100 | -28.400 | -28000 | -86600 | -202.300




Fable 3-20{1) Financlal Pio}ec!ion for Non-metal Minerals R&D Dept.

Phaso 1 Phase 2 | Phase 3
Year ol oparation: 1 2 3 4 5
Technical guidance
- Man-hour utilization (% of avaltable m/h)
- Revenue (RO} 0 0 0 0 0 0 0
- Conlract research
- No. of contract
- Revenua (RO.) 0 2,400 2,400 4,800 4,800 4,800 4,800
Contréct lasting
- No. ¢of lests . .
- Revenya (RO 0 400 800 800 800 800 1,200
Others
-Revenue (RO) 0 0 ) “ 0 0 0
Revenue 0 2,800 3,200 5,600 5,600 5,600 8,000
Managing Diraclot 1] 0 0 0 0 0 o
Directorf Chief Researcher 0 0 [ o 0 0 0
Researchar! Advisor 22500 | 22500 | 22500 | 22500 | 22500 | 22500 | 45000
Asst Rasearcher o 0 0 o 0 15,000 0
Trainge Researchet 9,000 9,000 9,000 95,000 9,000 9,000 18,000
Secrelary [} 0 o 0 [4] 0 0
Admini. Statf 0 0’ 0 0 0 o 0
Engineering Senvice o 0 o} 0 o 0 0
instroctor S0 0 0 0. -0 0 0
Operator 0 0 1] o 0 0 0
Direct labor cosls 31500 | 31500 | 31500 | ateoo {3500 | 48500 | 63.000
Mainténance costs 500 500 - 500 s00 | 500 500 500
Utility casts : : 1
" - Eleciriity 1300 | 1,300 1,300 1,300 1,300 1400 | 3.200
- Water _ 100 - | 100 100 100 100 100 | 200
- Communication 200 200 | 200 | =00 | 200 |. 300 400
Sparg parts & chemicals 800 800 "800 © 800 - 800, . 800 1,000
Oftica supplies * 100 wo | to0r | 1o | cte0 | deo 200
Travel expenses 200 200 . | .z00 | 200 © 200 " 300 400
Transporiation expenses 100 100 . 100 | ‘0. | ito0 | 100 200
Other costs 300 300 300 | 300 200, 300 600
Othee oparation cosls - | Caioo | 300 | 3100 | 3,100 3100 | 3.400- | 6200
Total Costs & Expenses 35400 | 35100 | 35400 | 35100 | 35100 | 50400 | 69,700
eafance -35,100 | -32300 | -a1,800 | -20.500 | -20.500 | -44.800 |- -63,700
Buitding 2000 { 2500 | =2.t00 1,800, 1600 | 100 3,000
Laba facifities & equipment 16,000 | 13,400 | 10,600 8,500 8,700 0 1,900
" Qitice equipment, elc. 800 600 500 400 300 | 700 1,000
Dopiociation lotal 20600 | 18,500 | 13,200 | 10,700 8,600 200 5,500
Balance ater depreciation 55700 | -48,200 | -45,100 | -40200 | 28,100 | -45600 69,600
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Table 3-20(2) Financlal Projectlion for Gypsum Unit, NMM Dept.

Phaso 1 Phase 2 | Phaso 3
Year of operation: 1 2 3 4 s
Technical guidance
- Man-howe ptilization (% of avaitable mh)
- Revenue (RO o 0 0 0 0 0 0
Contracl research
- No. of contract 0 2
+ Revenue {RO) s 0 0 0 0 o 2,400
Contract lesting
- No. of tests ] 4
- Revenua {(RO) 0 ] 0 o 0 0 400
Others
- Revenue (RO Q 0 0 0
" Revanus : ] 0 [ [4) 4 2,800
Managing Direcler 0 0 0 -0 0 0 0
Director/ Ghief Researcher 0 ] o 0 ] 0 0
Rasearcher Advisor 0 0 0 "0 0 i} 22,500
Asst. Researcher 0 0 ¢ 0 1] 15,000 0
Trainea Researcher 0 0 0 0 i 0 . 8,000
Seciptary 1] 0 1] 0 0 0 0
Adminl, Staff [} 1} 0 0 1) (1] (1]
Enginaering Service o ] 0 0 o ] )
Instructor 0 0 0 ) 0 0 o
Cperator L] o] 0 ‘0 0 0 ¢]
Diréit labee costs 0 0 0 0 0 15,000 31,500
Maitenante osts 0 0 0 o 0 [ 300
Utitity costs
- Elactricty o 0o 0 0 0 100 4,900
T - Water ] 0 0 0 0 0 100
- Communication 0 0 0 o 0 100 200
.~ Spara parts & chemicals 0 0 K 0 0 0 200
Offica supplies 0 o 0 0 0 0 100
Traved expenses ) o o 0 0 100 200
Transporiation e<poenses 0 0 0 ) ‘o 0 . 190
Othar costs o 0 0 1] 0 0 300
© Othar operaticn cosls’ 0 0 o o 0 300 - 3100
Totat Cosls & Expenses 0 0 0 g Q 15,300 34,500
Balante ¢ 0 0 0 0 -15,300 -32,100
Building 0 4] 0 0 Iv] 100 3,000
Labo facilties & equipment 0 0 -0 0 o 0 1,900
Offica equipmenl, elc. ¢ o 0 0 1] 200 500
Depretiation total © 0 0 0 0 0 300 5,400 -
falance after depreciation 0 0 .0 0 0 15,600 | 97,500
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Table 3-20(3} Financial Pfo]ecllo_n for Ceramic Unit, NMM Depl.

Phase 3

: Phase 1 Phase 2
Year of oporation: ] 2 3 4 5
Technical guidance
- Man-hour utitization {% of avallable m'h)
«Revenue {RO) 0 0 0 0 0 0 0
Contract research
- No. of contract 0 2 2 4 4 4 2
- Revenie {RO.) 0 2,400 2,400 | 4,800 4,800 4,800 2,400
Contract testing :
- No. of lesis 0 4 8 8 & 8 8
- Revenye (RO 0 " 400 800 800 200 800 800
Others
- Ravenue (RO.) ¢ 0 0 13 o 0 1]
Revenue 0 2800 3,200 5,600 5,600 5,600 3,200
Managing Direclor 0 0 0 ¢ ¢ Q 0
Directorf Chief Alesearcher ¢ ] 0 o 0 o 0
Researcherf Advisor 22500 | 22500 .1 22500 | 22500 | 22500 | 22,500 22,500
Asst Researcher 0 0 6 0 0 0 ]
Trainéa Rasearcher 9,000 9,000 9,000 9,000 9,000 9,000 9.000
Secretary 0 ¢ 0 0 0 0 0
Adminl, Stalf 0 o 0 o -0 0 o
Enginesring Serice 0 0 0 0 0 s o
Instructor 0 0 0 0 0 0 0
Operator 0 0 0 0 0 0 [
‘Direct labot costs 31500 | 81500 | 31500 | 31500 | 31,600 | 31,500 34,600
Maintanance costs 500 | 800 600 " 500 500 . 500 1,100
Utiity costs _ : :
- Etectricity 1,300 1,300 1300 | 1800 | 1300 1,300 1,300
- Water 100 100 - 100 100 | 100 100 100
- Commusnication 200 206 | 200: | 200 200 | 200 200
Spare parls & chemicals 800 800 800 | 800 800 : 800 800
Office supplies 00 100 100 100 100 100 100
Travel expenses 260 200 200 200 | 200 200 200
Transporiation expanses 160 100 100 tos: | 106° 100 100
Other costs 300 300 aco | 3007 | 3o | 300 300
Othor Gparation costs L 3,100 | 8,100 | 3100 | 3100 | 3100 | 3100 | 3100
Total Cosls & Expenses 35100 | 35300 | 35400 | 251400 | 35100 | 35100 | 35700
Balance .a5.100 | 92300 | 31000 | -20500 | -28500 | -29.500 | -32,500
Svidng 2500 | 2500 2,100 1,800 | 1.600 0 ¢
Lebo faciities & equipment +16,900 - | 13400 | 10600 | 8500 | 6700 0 []
Ofiice equipment, elc. 800 | 600 | 600 400 300 500 500
Depreciation tolal 20,600 | 16500 | 13,200 10,700 | 8,800 - 500 500
Balance after depreciation 55700 | 43800 | :-45,300 | -40,200 | -38,100 | -30.000 | -33,000




Tablo 3-24 Financial Pro]eetlon tor Research Planning & Coordination Depl.

Phase 1 ' Phase2 | Phase 3
Year of operation: 1 2 3 4 5 %‘E%
Technical guidanca
- Man-hour utilization {% of available m/h)
- Ravenue {RO) ] 0 ¢ 0 0 ¢ (1]
Contract research
- No. of contract
- Revenye (RO.) ‘0 ) 0 0 0 0 )
Contract lesting '
- No. of tasts 1 :
- Revenue {RO.) (] 0 ¢ 0 0 ¢ . ¢
Others ' .
: Revenua [RO) | 2400 4,800 9,600 11,200 | 11,200 11,200 11,200
Revenue 2,400 4,800 9,500 it200 | 11,200 11,200 11,200
Managing Director 0 0 0 9 0 n 0
Directorf Chief Researcher 30,000 30,000 30,000 30,000 30,000 30,600 30,000
Researcherf Advisor 0 - Q 0 o o 45,000 45,000
Asst Researcher 15,000 15000 | 15000 | 15,000 15000 | 45000 | 45000
Trainea Rasearcher Q 0 0 0 0 18,000 18,000
Soccetary 0 ] 0 0 0 3,750 3,750
. Admini, Stalf 0 0 0 ] o . 0 0
Engineering Senvice 0 0 0 0 0 0 0
* Instructor 0 ] 0 0 0 0 0
Operator 4] 0 0 0 0 [4 0o
Directiboreosts -~ - L 45000 | 45000 | 45000 | 45000 | 45000 | 41,750 | 141,750
Mainlenance costs : o S0 0 0. o ' - 100 300
" Utitity costs L _ _
. Eleclricity : 200 " 200 200 | =200 200 700 700
©. Water _ : 100 100 . 100 100 100 400 400
' . Communicaticn . : P 200 | 200 200 200 200 1,000 1,000
. Sparepants & chemicals o 0 0 0 h 0o 0 o
Office supplies 100 | 100 100 | foo 100 | 300 300
Travel expenses ‘ o 200 200 " 200 200 | 200 800 900
“Transporlation expensas : ' 100 100 100 100 100 300 300
Other costs 100 {00 | t00 100 100 400 400
Otheroperationecosts ~ .. - . | 1000 1,000 | (4,000 {1,000 | 1000 ] 4000 |: 4000
Total Costs & Expenses 25,000 | 45000 | 45000 | 48000 | 45000 | 145850 | 148050
Batance -43,600 | -41,200 | 36400 | -34,800 | 34,800 | -134650 | -134,850
Buiiding _ 300 - 200 200 200 100 700 0
Laho facifitias & equipment 0 0 0 0 0 0. 0
Oifico equipment, ele. 800 600 500 400 300 2200 | 2200
Depreciation tolal ' 1,100 8OO 700 £00 400 2900 | 2200
Balance after depreclation 44,7200 | -42000 | 37100 | -a5,400 | 35200 | -137,550 | -137.050




Table 3-22 Financlal Projection for Common for all the Dopt.

Phase 3

Phase 1 Phase 2
Year of operation: t 2 3 4 5 '
Technical guidance '
- Man-hour utiization {% of avaitable m/hj
- Ravenye (RO.) (1] 0 0 0 1] 0 0
Contract research
- No. of contract
- Revenus (RO 0 0 o o g ] 0
Coniract testing
« No. of tests .
- = Alevenue (RO} ¢ 0 0 0 0 0 0
Others
- Revenue (RO} 0
Revenue 0
Managing Ditsctor 37500 | 87500 | 37500 | 37500 | syso0 | 37500 | 97,500
Direclorf Chle! Researcher 4] 4] 0 0 0 0 [t]
Researcher Advisor L] 0 0 0 0 0 0
Asst Researcher 0 0 0. ] 0 0 0
Traines Researchar Li] 0 [ 0 0 0 0
Secretary 7,500 7,500 7,500 7,500 7,560 7,500 7,500
Admini. Staft 9,000 9,000 9,000 8,000 9,000 9,000 2,000
Engineering Service 0 0 ¢ o 0 9,000 9,000
Instructor 0 0 ¢ 0 0 0 o
Operator 1) 0 0 o 0 0 0
Direct Tabor cosls 52,000 | 54000 | 54000 | 54000 | s4000 | s3000 | 83,000
Malntenance costs 100 100 100 100 oo 800 . 1,600
Utikity costs _— _ _ . .
- Electricity 460 . 400 - 400 400 400 | 1900 1,900
Swater 200 200 260 200 200 300 | 300
- Communication 600 0 | ce00 600 . 600 600 soo | 800
© Spareparis & chemicals 100 .- 100 . L 100 100" © 100, - 1,200 2,400
Office supplies - 200 | 200 200 200 | 200 200 | 200
© Travel &xpenses 500 s00 | s00; | .s00 | ' s00 700 700
Transporlation expenses 200 200 200 : 260 200° i 200 200
Other costs 200 200 200 200 2000 | @ 500 700
Gthor operation ¢osts’ 2,400 7| 2,400 2400+ | 2400 2400 | 53800 7,200
Total Costs & Expenses 56600 | 56500 | 55500 | 56500 | sss00 | evs00 | 7700
Balance 56,500 | -56500 | -56500 | 56500 | 56500 | -59.600 74,700
Building " 80D 500 500 apo | -s00 | 1800 c-
Laha faciities & equipment 1,900 1,500 1,200 900 - 800 14,200 14,800
" Office equipment, elc. - 2800 | 2000 1,600 1,300 1,000 0 0
Depreciation lokal 5,100 | 4,100 3,300 2600 | 2100 16,600 14,800
Balance after depreciation 51,600 | 60600 | 53800 | -53.100 86,200 88,500

-58,600
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Figure 3-3(1)Organizalion and Manp’owe'r Plan for Garment Development
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ﬁ;‘fﬁ?
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| Phase 2 | e
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- Wstruclor ()
- CAD Oparalor 12)
. Sample
7 . 1 - Development
' L Technology Unit _

- lnshuclor {2)
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Figure 3-3(2)Organization and Manpower Plan for Garnient Development

[Fess] [~

[ Garment Dept ]
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Figure 3-4 Organlzailon & Man’powef Plan for Packaging Technology Deparstment

echnology Dept

|Phase § & 2| SO
[ Packaging J
T

- Chiel Researcher [1}

- Traines Researcher (1)

Pack aging
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L " |

" “Consumer ‘ Transportation
i Packaging Packaging .
o Unit Sl Unit

- Trainee Researcher (1} - Researcher (1)
' : - Trainez Researcher (1)



Figure 3-5 Organlzalldn and Manpower Plan for Non-metal Mineral Department

Minerals R&D
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| Pnase 1 &2 (Foﬁi'rﬁéi"ai”
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Figure 3-6 Organlization and Manpower Plan for Ménagemenl and Adminlstralion

“industrial
Research
___Cenler

- Managing DiroctorHead of Non-Malal Minaral
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- Director (1)
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Flgure 3-7 Space Plan for industrial Research Center
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Flgure 3-14 SPACE PLAN FOR GYPSUM RESARCH UNIT
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