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Objective

1.

At the request of the Scientific Research Council of Jamaica (SRC),
to investigate the situation of science and tecbnology infra-
structure in general and R and D activities in particular, and to
drsw up for SRC an action programme of assistance aimed at
strengthening the local technological capabilities in the country
as a basis of promoting and accelerating industrial development
in Jamaica; and also to identify and recommend ways and means of
promoting twinning and co-operative arrangements between SRC and
other institutions and organizations in developing and developed
countries as appropriate.

Schedule

2.

The mission carried out a working programme for the period of
'5-12 December 1979, as prepared by the SEC, composed of meetings
and interviews with senior officials of SRC, as well as with the
UNDP Resident Representative's 6ffice. The schedule of meetmgs as

well as the persons met are given in Annex I.

ound

The Scientific Research Council (SRC) was established by enact-
ment of the Jamaica Legislature No. 30 of 1960 as amended by
No. 39 of 1963, to discharge on behalf of the Government the
various functions set out in the law. In Section S of the Law,
the Council's functions are amplified inter alia, as follows:

“(1) It shall be the duty of the Council to undertake, foster
and co-ordinate scientific research ... and to encourage
the application of the results >f such research to the
exploitstion and development of the resources of this

island. .




(2) In particular, ...

(a) to collect, collate and reviev information concerning
scientific research schemes or programmes relevant to
the develomment of the resources of this island ...;

(b} to co-ordinate scientific research schemes and pro-
grazmmes undertaken ... in this island;

(¢) to foster and, ... to undertake and carry out
scientific research and investigations relating to -~

(i) the development and utilization of the re-
sources of this island;

(ii) the improvement &f existing technical
processes and methods;

(iii) the development of new technical processes
and methods for application to the expansion
or creation of industries and to the utili-

ation of waste products;

(d) to encourage persons engaged in any industry to under-
take scientific researchk in connection with such in-
dustry on a co-operative basis;

(e) to establish and maintain a scientific information
centre for the collection and dissemination of

scientific and technical information;

() to give any Minister such advice as such Minister may
re uire in connect.on wvith any matter on which, by
virtue of the provisions of this Law, the Council is

. . ]
competent to give advice.

L. In October 1978 UNIDO, in co-operation with the World Associat.on
of Industricl and Technological Research Organizations (WAITRO)
orgarized a Seminar/Workshop which focused on discussing the
advantages as well as the wvays and means of promoting twinning




and co-operative arrangements between and among R and D
institutions in the developing and developed countries.

Dr. A.K. Ventura, Director of SRC, who is also the Vice-
President and Executive Committee Member of WAITRO, partici-
pated in the Seminar/Workskop. Initial discussions were
carried out at that time with Mr. W.H. Tanaka, Acting Head
of the Development and Transier of Technology Sectiom of
URIDO ~oncerning advice and possible assistance to be
rendered to SRC, in order that SRC could more effectively
discharge its tasks and contribute to the industrial develop-
ment of the country.

S. PFurther discussions were carried out in May 1979 ia New York
and August 1979 in Vienna during the UNCSTD. An exchange of
correspondence ) tetween UNIDO and UNDP-Kingston

~ finally resulted in an o’ficial indication of interest
by the Government of Jamsica as per cable of ‘ir. Jouri, UNDP
Resident Representative, requesting a mission to visit Jamaica

to carry out the tasks as agreed upon.
6. The mission also had the benefit of meeting and exchanging

views with Mr. Jouri in November 1979 during his visat %o

Vienna.

Description of Activities

T. In view of the limited available time, the activities of the
mission were organized in the follcving manner:

(a) to undertake a gen=ral overview meeting with the SRC
Director, Dr. Ventura, and with the Resident Representative,
Mr. Jouri and the Deputy Resident Representative of UWDP
Mr. Radovic;

(b) to carry out a general meeting followed by
discussions with the senior staff members of various Divisions of SRC;




(c) to formmlate potential assistance project proposals
identified through the discussions;

{(d) to carry out a ceviev of the project proposals with
the SRC senior offjcials as well as with the Chairman/
Director with the aim of identifying the priority
ratings of each proposal;

(e) to discuss/report the findings with the UNDP Resident
Representative.

8. It should be expressly  mentioned that the activities of
the mission, as described in this report, are only an initial
step of follow-up actions to be actively undertaken by JNIDO
after the return of the mission to headquarters, and it
is hoped that appropriate financial means can be found to
support the implementation of as many of the projecis as
possible.

9. The outcome of discussions with each of the Divisions of SRC are
described below, focusing only on those project proposals
that could be followed up by UNIL)D, within the assigned

area of competence.

Project Development and Co-ordination Division (Dr. K.C. Lee)

10. The terms of reference of the Division is the initiation and
determination of the feasibility of national industrial
projects, including the promotion of the commercialization
of R and D results for practical industriai oroduction
activities. Three main projects were discussed:

(i) Solar Sclt and Caustic Soda Manufacturing;

(ii) Utilization of Urban Waste/Garbage for Production
of Fertilizer; and

(iii) Biogas Demonstratiom Unit.
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Furthermore, the application of the Technological Services
Delivery System (TSDS) was discussed. firstly at the nationai
level for the bemefit of the medium and small industries in
the rural/non-urban areas of Jamaica, and secondly at the
regional level for the benefit of the smalil islsnd countries
of the Caribbean sub-region.

Solar Salt Production - Caustic Soda Manufacture

This project has been formulated for building up a caustic
soda manufacturing capacity, an important manufacturing
component of the alumi. » manufacturing industries which is
ranked as a top priuvrity industry of Jamaica. At present, at
least some 1S$30 million of foreign exchange is spent
annually on - the import o cauetic soda from abroad. SRC has
carried out a pre-feasibility study on manufacturing caustic
soda taking into conaide'ration the high cost of electric
power op the one hand and the abundant deposit of limestone
as well as the potential of producing solar salt on the other.
The study concluded that there would be a great merit in building
up & factory, incorporating the Solvay-Soda-Ash process,
vhough the general trend is to adopt the process of electro-
lysis of brine. The Solvay method would be the appropriate
choice of techhalcgy for Jamaica, and it would also eliminate

the problem of chlorine disposal.

A twofold feasibility study would be required on:
(a) Solar salt manufacture;

(b) Caustic soda plant based on the Solvay and Lime-

soda processes.

The terms of reference of (b), and a report on feagible
sites as wvell as a pre-feasibility study of (a) are given
in Annexes II, III and IV.




13.

1k.

SRC has already designed and built a demonstration unit which
has been used for cocking and water heating, and the residue
used as fertilizer. Further work is continuing for utilizing
biogas for lighting, irrigation pumps, generating electricity,
ete. and on larger scales. There is a desire on the part of

SRC for exchanging information on experiences of other coun-

‘tries with _ ULiogas applications. Meanwhile, UNIDO could also

seek possibilities of utilizing the SRC knowledge and experience
for the benefit of other developing countries.

Pertilizer Production from Urban Waste/Garbage

An initial study was carried out by SRC to utilize the urban

waste from the Kingston area for the production of fertilizer

for the rural agro-needs. The project concept could have a double
significadce by disposing of the urban waste and simultaneously
contributing to the supply of badly-needed fertilizer for increasing
the agricultural production of the country. Statistics of import _

of fertilizers were submitted ?S;Q;Eféiéncg and are given in Annéxiv.
URIDO could support the SRC efforts by providing international
experts to survey the possibilities of further following up the
concept and eventually undertake a feasibility/prefeasibility

study.

Technological Services Delivery System (TSDS)

The medium and small industries in the urban as well as the
rural areas of the island definitely require advice, guidance

and support in Improving their technological performaucek. A
certain number of advisory services are already being provided,
but on an ad hoc basis, and still leave much to be be desired. In
the metropolitan area of Kingston, a considerable range of
technological services and expertise exiat, however, they

are rot available for the medium and small industries on a day-




to-day basis and in a systematic manner, particularly for

those small-scale industries in the rural areas.

15. With the experierce and knowledge accumulated through its
project in the Philippines, UNIDO could support the SRC to
- build up a TSDS to susta’ 1 the developrent of the medium and
- small industries towards improved technological performance thus making
_a_better contribution to the rational industrial develop-

merts plans of Jamaica.

16. A preparatory action nlun could be initiated by UNIDO to

assist SRC in:

(a) carrying out a survey cn the technological services

available in the island;

(b) wundertaking a survey on the needs and requirements of the
small and medium industiries in the island, in selected

priority branches/sectors of industries;

(¢) developing a nation-wide network of technological ad-
visory centres/units by identifying the potential
regional centres/units, organizing them into a network-
system, and providing guidence needed, training ’

of sta”™®,  drawing up the terms of reference , methods

of overation etc.;

(4) organizing the TSDS into a functional mechanism based
upon appropriate arrangements for securing the co-operation
of +he technical resource agencies for its substantive

support, with the SRC as the focal point of the system.

It would be advisable for UNIDO to recruit an international
expert for a period of three men-months to carry out a pre-
liminary study of the TSDS potential and a possible form of
TSDS ineluding the identification of priority areas, possib’z

outline of network etc. An official letter of request for




17.

18.

19.

20.

assistance was sent to th2 UNDP Resident Representative (see

Annex VI ).

SRC as Centre Par Excellence on Technology Transfer and Develop-
ment for the Caribbean Sub-Region

Discussions were alsc carried out concerming the possibility of
strengthening and supporting the SRC to eventually act as a

Centre "ar Excellence on technology transfer and development for

the small island countries of the Caribbean sub-region. The

activities of the Centre couid-ﬁemihoaéféihéhé_SRC_itselruon o
matters related to R and D in general, including SRC's role/fvnction
as a technical and industrial information centre, and the provision of.
technical servicea as envisaged within the TSDS activities for the

medium and small industries.

For this purpose, it would be advisable to >rgenize a suv-regional
expert group meeting with the participation of senior represen-
tatives for all the island cuuntries, and perhaps a few donor
countries wvho might be interested in suppor®ing tke concept.
Depending upon fvrther elaboration and discussions, such a meeting
might be held, for instance, in Jammica or the Dominican Republic,
during 1980, depending upon availability of necessary financial
resources. The SRC has, tentatively, expressed its interest in

such an action.

Food Science and Nutrition Division (M»s. Sadie Campbell)

The terms of reference >f this Division are to desism and imnlémegg
programmes to promote better nutrition through the judicious use

of present and potential food resources. By their naiure. the main areas
of activity of the Division falls under the mandate of FAO, how-

ever a number of potential project ideas were identified.

Uparading of the Domestic Rabbit Industry

0f particular interest was the possibility of training ia the




21.

22.
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procassing of rabbit plez/skins including, eventually, the

e =]

creation of a small-scale rabbit skin processing industry.

Strengthening the Edible 0il/Animal Feed Industry

SRC has been carrying out studies on the utilization of
domestically-growing sunflower seeds. The possibility of
developing a safflower seed plantation/oil extraction was
also discussed, and it was agreed that contacts with the
Japanese authorities should be established for further
consideration - of the idea. Meanvhile, there vas a need
to obtaining some lahoratory eouipment , however due to
shorcage of funis, the plans had to be kept in abeyance.
It was agreed that SRC would UNIDO send the technical data
of the required equipment - for consideration of supply
either by UNIDO, UNDP or a bilateral donor country.

Appr-oriate Technologies for Small-Scale Food Production
Technologies

SRC was interesced in expanding and broadening its knov-
ledge on available technologies for small-scale food_ pro-
cessing. It was agreed that the surveys carried out by
UNIDO as well as the compilations prepared by UNIDO should

be forwarded to SRC for their reference and information.




Agro-Industry Division (Dr. Clinton Chambers)

23e Ths objsctivs of thic Divieiom is to initiate and implenent

programees and projects designed to maximize the utilization of

agricultural lands and products, as well as to provide technical

consulting services. Again, by their nature, a large part of the activities
fall under the mandate of FAO.

24. Since its establishment in 1960, SRC has undertaken more than

25 projects of R + D utilizing raw materials and resources available in
the country an’ many of them have resulted in commercial application
and production. From tbe projects ongoing at present, the.following are
those that may be of interest to UNIDO for assisting in the follow-up:

(a) Essential Oils, Spices and Flavours

25.A considerable amount of work has been zndertaken in the search for
new essential oils and developing of a commercially viable process of
extraction, recently focusing on such oils from pimento berry, pimento
leaf, ginger, citrus and local pine. Particular intergst is placed on
the synthetization of citrus oils to be scaleu up to a pilot plant
operation. As this process, if successful, could contribute not only
to import substitution but also increased export earnings, UNIDO might
be able to seek possibilities of funding such pilot operations,

26. Support of such pilot operations could also be considered for
other laboratory-level experiments which have favourable prospects for
export, such as pimento oil, pine oil etc. 4 careful survey should be
carried out in selecting those projects which should be considered for
financial supporte

(b) Medicinal Herbs

27. A number of plants have been investigated as suitable for possible extraction
of medicinal properties. In view of UNIDO's experience in this area, a
short-term project may be formulated to provide the services of an
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international expert for a total of about 4-5 weeks, While advising
on possible developwents, the expert could also formulate projects which
my be initiatsd tcwmrds tvimming or co-operative arrangements between
SRC and other institutions, preferably fror developing countries.

Technical Information Division ‘!c. Nerline S-ithz

28. This Division functions as the mjor organ for coliecting, collating,
storing and disseminating sciemtific apd technical information, not only
to meet the neads of the Council's staff dut also those of the mation's
scientific and technological community. The services provided include
referral and switching systems, general and selected dissemina®ion of
information, reference and photocorying, as well as overseas-genereted
informetion. The Division also provided the secretariat for the

Fational Science and Technology Information Network (ITIN).

29. After exchanging views on possible ways of strengthening
co=operation between SRC and UNIDO in this field, and the need to link
the services of UNIDO's INFIB (Industrial and Technological Informmtiom

Bank), the foilowing project proposal emergeds

Study Tour on Schﬂgg of Information Services

30, It was felt useful if UNIDO could assist by organizirg a study

tour for senior officials to visit a selected number of informatiom
institutions in developing countries to assess aad draw guidelines for
operations in Jamaica, In orcer to ensure maximum effect of such

arrangenents, UNIDO might arrenge such a study tour on a group basis,

involving a group of countries having similar interest and needs, The

study tour might invcolve a debriefing visit to Viemma where the

exparience could be put together as a basis for needed follow-up

assistance to be provided by UNIDO anc/sr other appropriate organizations. The
duration of the study tour would be about three weeks including travel time.




Renewable Ene Develo Division (Dr. Nemnis A. Minott)

31. The Division wms set up in Feovruary 1575, primariiy o sssk renswabls
indigenocus sources of energy which would assist in lowering the imported
fuel costs of the country. From the ocutset, it was decided by the SRC
Director that solar energy utilization wounld be excluded from the work
programme of the Division.

Very interesting and stimulating discussions were carried out along
the lires of the following four areas:

a) MNini-hydro gemerction (MHG);

b) Wood fuels, particularly dead cocomut palm wood utilization;
c) ! Evaporative Roof-Cooling;

d) Biogas Pilot Operation

32. PFurthermore, the possible contribution of SRC to the UNIDO on-
going project on preparation of a MHG Kanual /Handbook including the various
inputs needed such as standardization of equipments, xystem application,
civil engineering work = was discussed. It was felt that the precti-
cal experience zccumulated by SRC could be a valuable contribution in
further promoting UNIDO's work in this area for the benefit of the
developing countries. SRC will submit a proposal on <the possibie
areas of comtributi= . |

Mni- Electric Generation

33, One NHG station has been completed by SRC with the 2ctive support
and co-operation of three other entities in the form of provision of
EAnpoyer for construction. The NHG station designed and comstructed by
SRC is in its last stage of test rwming, utilizing to a large extent
available not-in-use equipment , and involving a minisum investment cost
of U3$4,000 for the 10 ki station (excluding cost of manpower,)

34, SRC  has further completed surveys and feasmibility studies on enuiwy
potantial at eight locations, and implementaticn funds are being sought

at present. Simultaneously, geo}ogici! surveys, stream gauging and
prelimnary data assessment of five watc~‘alls have been undertak ..




35¢ _SBC, throug. ~ prectical experisnce accumulated during tke
construction of the first MHC Hant has already developed a useful level

of knowiedge a&nd sxpsrismcs, JNIDO/UNDP could support and accelerste such develop-
sents through the orovision .f an advisor to assess and apply available

macdines and equipment , presently not in use, for NHC purposes, and simul-
tanecusly to look into the possidbility of local production of machines,

coaponents and parts. The project of some six man-gonths' service of an
intermational expert might also include a part of the cost of equipment

vp to US$50,000. The estimated cost of NHG plant Nos, 2-8 -

are summarized in Annex VII.

Wood fuels

36, SRC bhas carried out a basic study on the prevailing situation of
wood fuels, particularly charcoal, analyzing inter alia: a certain disease
which kills  the coconut palm irees and leaves bshind dead tree trunks
standirng in flat land plantations; the increasing desand for charcoal
resulting from the increase of petroleum prices; the low productivity of
smll-scale coal pits; the utilization of wood otherwise in desand for
export and domestic geaps t0 produce charcoal etc, The logical conclusian
of the study is (a) to make use of the dead trunks of tha cocomut palm
trees, (b) to develop ar improved charcoal kiln (coal pit) for better
productivity, (c) to develop an improved charcoal stove etc.

37. UNIDO could assist these efforts by providing the services of an
intermational exper:, for which the exact terms of reference, length of
service , and other inputs needed are to be further discussed and agreed

upon.

Evaporative R0of-cooling

38. SRC aaa, with the finsncial support of the National Ad¥isory

founcil on Energy Conservation, developed a system of intermittent water spray-
ing for roof cooling. PMollowing the completion of designs for a demon~
strutiorn spray cooler unit at its jremises, SRC is presently desisning a pilot




commercial unit for a 9,000 sq.ft. Welfare Centre, Wiile the system requires
spraying of water to take advantage of  evaporation to lower the tempere-
tures of ths sryavad mofine. it has demonstrated the possibility of
ofTectively reducing the need for air-conditioning and thus the energy
comsumption £¢r opereting the air-conditioners by 60-TO per cant,

39. Provided the ocutcome of the pilot commercial unit opsration tumrms
out to be as successful ag anticipated, it could be of great interest to
mny developisg countries which are located in the tropical zome, and
saffering from high energy costs for air-conditioning.

UNIDO could support the further development work of SHC in this
respect, and aswist in dissemimmtion of the experience of SRC for ihe
benefit of other countries,

¥ineral Resources Division ‘lr. Neville lchrla.ne!

40, The tems of reference of this Division is the development and
exploitation of the country's minersl resources, as well as to provide
services to other public and private agencies and individuals in the
form of technical assistance, consultancy and wmineral analyses,

Potential projects were identified and discussed.

Acid Resistant Floor Tiles from Inaigenous Clay

41.A considerable amount of R + D has been undertaken to produce floor
tiles by utilizing local clays and cther available ray materials in
order to riplace their importation and eventually to export thea to
Caribbean countries and elsewhere., What are considered to be suitable
products have been developed at laboratory scale, and the work has now
reached the stage of carrying out pilot plant operetions, in order to
evaluate certain mamm production parameters. The equipment requireld
for the pilot operation could also be utilized for other clay-based
structural component production, since the production technology for
both cases overlap considerably. Following a preliminary zarket survey,
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there seems t0 be sufficient demand for tke products, and it will be
expected that provided that the pilot oparation shows feasible results,
thes process technology can be put im0 commercial scals cperatiom
through appropriate investment promotion,

Limestone Utilization Development

42, Due to its overwhelming significance ir the economy of Jamaica,
the bauxite and aluminia industries have been traditionally given the top
priority in the mineral industiy sector. The 1978-1982 Pive-Year
Development Plan has identified several other minerals for development
with a view to breedening the mineral basis of the sconomy. The goals
and objectives set forth in the plan specifically call for, inter alia,
(i) the development of a diversi®ied local mineral industry based on local
mineral resources and providing local employment; (ii) the advancement
of national zelf-sufficiency by developing minerel rescurces tc
meet local needs and exporting the surplus; and (iii) maximom local
processing of the mineral resources.

43, One of such minerals is limestone which is abundantly available
in the country. It is accordingly proposed 0 initiate an overall and
comprehensive project of limestone utilization development, composed of
a nmumber of componants in an integrated manner., Several such
components were discussed extensively. Although not exhaustive, the
components of potential project proposals are as follows:

a) Caustic soda production (see elsewhere in this report);
b) Batuml whiting from local calciom carbonate deposits.

- %0 identify local deposits suitable for processing into
natural whiting with respect to quality and quantity of
Teserve;

- to0 identify the gredes of natural whiting with export
potential;

- to develop the technology of processing local deposits into
axportable grades of whiting,




Other survym ressarch ani development to maximize the use

of the extrnsive resources.

d) Crsate witiin and aitacied 1o ths Smiversity <l the Weo
Indies Geology Department, a wnit which will undertake
specific prcjects of R + D, and simultaneously provide on-the-
spot basic training in the theory and practice of the gsology
and technolosy of industrial rocks and aminerals in general
and limestcne utilization in particular. The project may
eventually deveiop into the creation of a post-graduate
diplcma course in industrial minerals open for qualified
personnel from Jamaics as well as throughout the West Indies,
Limesgtone is one of the most commonly found mineral resources
in the sub-region.

Skort-term Brpert om Kilns for Ceramics

44. It ms identified that a short-term expert of about thrse man-sonths
to provide gnidance and advice to the local technicians in kilns for
cerazics would be urgently needed. Such an advisory mission cumld fall
under the SIS Progrumme (Special Industrial Services) of UNIDG/UNDP,

and it wms agreed that an official request should be submitted to UNIDO
according to the established procedures.

GENERAL MATTERS

The legislative measures establishing the SEC have also enumerated
the anticipated effects emerging out of the designated functions described
in paragraph 3 of this report. It specifically referes, inter alia, to:

- the co-ordination and monitoring of th:¢ nation's sciemtific
and ‘echnological endeavours;

- ways in which Jamaica's science and technoloay
infrastructure can be strengthened to aid production;
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-izproving the island's negotiating ahility for the procurement of
tachnologies and to engurc their saitabilitys

= the upgrading or the nsmtiou’s uxisiing industries iius TSGASTing
tliem more efficient and competitive;

= the generation of employment for the natiom's labour force, and
in doing so, the amelioration of the heavy burden of unemplcoyment.

In order to discharge ‘hese assigned tasks and duties, it is
essential that SEC undertakes spacific programme activities,
in:

inter alia,

-~ linking the science and technology capacity and capability to
the local development chjectives;

- strengthening the local science and technology infrastructure;

- dreawing up a natiomal science and techuology rolicy to provide
the overall framework of activities that fall in line with the
national economic and indnstrial desvelopment strategy, ~nd with
the appropriate fimancial and manpower resources allocated;

- taking necessary action in accordance with the national development
strategy, policies and programmes.

These activities will have to be carried out yarallel to the
various sectoral level activities as reviewed and described in the
preceding paragraphs, It will therefore be most important to establish
a priority list of the activities bearing in mind the relevant time per-
spective,* Before the elaboration of such a priority list, the description
of some projects o a general, overall nature are provided herewith.

Technological Services Delivery Systea ‘TSDS!

A description of proposed activities is given in paragraphs 14-18
of this rep rt. The objective of this project is to provide a systematic
and continuour delivery of technological and other services to the medium

® The Pive-Year Development Plan 1978-1982, as prepared by the Natiomal
Planning Agency of the Ninistry of Pinance and Planming, provides a genersl
guideline to the development of science and technology as well as an overall
indication of priority areas, measures, and productive sectors to be
pursued during the five-year pe-iod. {Chapter B - ix etc.)
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and small industries in order to improve and strer-then their technological

perforsance .

Netal uction Develo; Units (WPDUs)

The metalworking industry is considered as the centre piece of
any sophisticated industrialization process. Contrary to the structural
set-up in developed countries, the developing cotntries
quite often lack. the appropriate _industrial infrastructare to
serve tiais industrial sector both in the form of production inputs of
metalyorking  Parts as well as of services.

JNIDO has developed two basic modules, (i) for casting and (ii)
for metal forming, by adapting the large-scale, modern technologies
applied in developed countries to suit tkhe conditions in the developing
countries through scaling down, and labour-intansifying them while still
retaining product quality and economic production. A most essential
part of the modules is the creatiorn of a manuvfacturing and engineering
capability for provision of appropriate technology through adaptation of
tools and redesign of products.

UNIDO is at present plarming the implementation of a pilot project im a country
Africa with the possible approval of tie REC for financial support from
tne Lomé Convention - 11 based upon the priority requests of that country.
Negotiations are under way with another ACP country for a similar project.
It wuld be quite possible to initiate a project in Jamaica along the same
lines, provided that the Government authority accords the project a digh
priority in its assistance fund allocations.
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Work Prog wmmes of the mission and persons det

S Dacsmber 1979 - Arrival in Kingston
Discussions with Dr. Arnoldo Ventura - Technical Director,
Scientific Research Council (SEC)

6 December 1979 - Courtesy call and discussion at UNDP

(i) ¥r. Jouri, Resident Represemtative, UNDP
(ii) Mr. Radovic, Deputy Resident Representative

- General Discussions at SRC

_ Dr. A.K. Vertura and senior otficials

-  Individusl Discussions at SEC
(i) Dr. K.C. Lee, Head, Project Development

and Co-ordination Division

7 December 1979 - Individual di:cussions at SEC

(ii) MNs. Versada S. Campbell, Head,
Foad Science and Nutrition Division

(iii) Dre Clinton Chaabers, Head,
Agro-Industry Division

(iv) Dr. K.Co Lee

(v)  Ns. Merline Smith, Officer-in-Charge

Technical Information Division

(vi) Dre. Dennis Minott, Head,

Renewable Energy Development Divisiom.

8 Decesber 1979 - Preparation of draft mission report (part 1)

9 December 1979 - Discussions witk Dr. A.K. Ventura on general
scope and oriemtation of co-operation and aasistance.

10 December 1979 - Individuoal discussion at SRC
(vii) Mr. Neville McFarlane, Head, Mineral

Regources Division
(viti) Dr. A. K. Ventura and fr. E. C. Lee

Preparation of draft mission report (part 2)

11 December 1979 - Cmneral discussions at SRC
Dr. A.X. Ventura and semnior officials

12 December 1979 - Depatrture from Kingston




The report of this study should be in the English Language

and quantities in the Metric System of units,
PUIPOST
It is the intention of the Government of Jamaica to establish
a “"grass-roots”" Caustic Soda Plant based on :ne Solvay and Lime=-Soda
processas, using local limestone and local salt produced by evaporation
of sea wat-:ar if feasible, ox imported salt.
The production ©of caustic is envisaged to bs 300,000 metric

tons .per anrum in the form of 50% solution; auditionally approxi-

mately 5,000 N.T/armum excess sodium bicarbonate for the detergent
f

and other industries approximately 20,000 M.T./annum sodium car-
bonats of the dense jrade suitable for glass sanufacture, and /25505 ">
M.T./ansum excess slaked lime for the building and other ind!;xatries

will be profdiuced.

The purpose: of this t;ms Of reference is to describe the services
required of the Consultant to investiga te the feasibility of this
‘limestone-based chemical industry complex by conducting suitable
l-rtoting, ‘engineering, financial and economic stmiies. The raosults
of these studies are required for the purpose of infoming and
‘488isting fie Government of Jamaica with sufficiently accurate capital
" cost estimatesm and appropriate technical, planning, financial 2nd
economic analyses to make an investmaent decision in respect of the

establishment of the limestone-based chemical industry complex.

OBJECTIVE

- The Consultanta are required to carry out a two-part feasibility

ctudy and report on the optimum development of a limestone—based

chemica)l indnstry complar, Phase T conaiata of market study, raw

materials and site investigations, process sngineering and financial

anrlyses. All studies are to be carried out at the optimmm complex
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size as determined in the market study. Phase II is the execution
of detailed engineering, m@t and proiect management con-
sultancy, crection, opcrationa #ta:t-—up and manpower training,

Phage I will commance immediately upon contract award but initiation
¢f Phase II of the projcot must be authorised in advanes by Cwmner.

YOUR QUALIFICATICNS FOR IMARTNG THIS STUDY

" State whether in the last 20 years you have been engaged in
(1) conducting a feasibility study similar in nature to this study
(2) degigning and /!o:. constructing Solvay/lLime-Soda Plants for
producing,ecgiewtice R %he world.
If your a.nsver to the above is affirmative please give part-
iculars of work done. |
If your answer to the aoove i3 aegacive >lease state whether
you have access to the technology of the Solvay=-Soda-Ash=Casutic Scda
Process. Please give this source.
. SCOPE_OF WCRE
In order to fulfill the above purpose and objectives the
following work should be carried ocut oy =“e Ctcasultants:
PHASE I . FEASTB ) S '
1. STUDY
Carry ouc a market study to determine the icllcwing for the
products produced by the J'Jmestohe based che=ical rndustry complex
‘ (1) Jax.naican market demand, customers ana prices and demand
forecast for the next ten 'years. The effects of econormic
Zrowth rates in the countriee which consume - Jamaica's
alumina, the main lccal user of caustic soda, are to
be examined, )

(i1) CARICCM countries current d.exm,gd. supply sources and ‘

prices, and demand ¢orecast for the next ten years.




2.
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(Li1) World industry structure and future development trends

as affectod by the important econcmic activities in=-

cluding petrolsum pricing trends, and trends in clorinated

_ pydro=ca.bons dsmand and pricing.

{iv) World supply/desand balance and trends. The efifects of

econom’.c growth rates in the consuming coantries for tte

products are to be examined.

(v) Local and intarnmational pricing patterns and future

- development trends.

{(vi) Recommended pricing strateqy to be adopted for this

projact,
(vii) Qualities and quantities to he produced by the complex.

(&g

(b)

(c)

(1)  Baw Materialy

Limestors A

Specify additicnal geological studies and samplus
necesgsary to evaluate the merits ¢f alternative
limestone mining aveas. <CasTy out necegsary
laboratory tests on samples. ievelop 20 years
regserves (5 years measured and 15 years indicated)
and identify future reserves of li-estonae for

the p:opoagd indugtrial complex.

saze .

The feagibility of making solar salt will be
undertaken in a separate study.

This present gtudy will be based on using impcrted
sal). and will identify sources orf supply from ovex:

Enerqy

Saluate the economics oi using sither coal or oil
as the primary energy source, and submit this

avaluation al..g with its conclusions.




(44)  Plant Site
Evalnate potential altnmtivg process
plant sites, having regard to =
~ Raw materials and markuts accessibilities
- Utilities availabilities
- Inf:asémctnre requirspents
- Environmental impact
1 = land availability and cost.
‘3.  ZECEENOLQGY - T
(1) Alternative Technoloqy
, An evaluation of the feasibility of empioying the
_ ' conventional electidytic process varsus the chosen
, o Solvay/Lime-Soda process for thea production of caustic
aoéa in Jamaica should be c2:i.ed cut, and tha conclusion
~ along with the reascns stated. |
(44)  Blok Flow Diagram
. This will include a diagram and related narrative
settirs cut major componants- of the linestone based
chanical complex procescing facilities. On this
diagram will be inclnded a single lime flow path,
the major units and their capacities, the through-
put levels, the raw materialr input rates and the
iriividual product cutput rate.
‘Overall process control system will also be showm.
Reagsons for ~he selection of che process technology
chosen including any technological modifications to
the basic Solvay/Lire-Soda processes are 4o he stated.

(.2i) Proiject Snecifications

Project specifications detailing recommended codes

and standards to be used for establishing design

criteria are to be givem. The consultants in their
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wi@w?kshntmm.ofloalcodumd
: standards. Recommendatiocns as to the equimment sparing
policy a=d plant desion to ensure safety and ease of
maintenance and operation are to be included.
| Specificaticns will cantain basic process and mechanical
infomf-:ion necessary for purchases and/or detailed desig '
(iv) Haterial] And i ance
The materials and utility balances for the industrial
complex will be provided in terms of zass or weight and
'vhc.gppliabhlll‘:intmot_nlmt wtility
balance will include water, steam, electricity, fual,
inert gas and air.
{v) Majoxr Pacilitics
| A list of major facilities will be provided and will

include . tems for the cn-3ite process facilities, off-

, . 'sito storsge and quarrying, -
mtu'ials handling and transvort facilities, required
hm'.ldi.ng. fire protacticn, all mobile land equipment,
roads, effluent treatmant and disposal. Ex.pected

dﬁliya:y pciods'tox: major items are to be included.
(vi) Plot Plan

Provide an overall plot plan for the project which

identifies areas such as processing units, storage

and handling facilities, secvices to the site including

ﬁtax-phnt roads, buildings, product shipping and

recolving facilities. This plot plan should be speci-

fically related to the recommended sits o be in-

dicated in 2 (ii) above and should not he a generzl

layout adaptble to any Other site. g
(vii) Obiective Schedule |

Prepars an objective schedule for implementatior

L
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including a bar chart showing the stages cf dasign,
;xgin«rinq. procurszent., constouction, operator
tmalining and startesp.
(viil) Project Ceaanisagion .
Por both comstruction and cperations, manpower re-
quireners & by skill‘aro to be shown. The proposed organ=
isational and managemant structurse is to be inciuded.
EDUNCIAL EVATUATTON '
.mmumwummmmmmmm
currency ragairements and in Jamaican dollars for local
caxruncy requirecents.
(£} Capital cost
An estimate of capital investment, incloding offsites and

—ancitisries; vt b provided Ert YWIETRY TO Thé mRJOT
facilities list, giving preliminary estimates of

site works, materials and _labour costs and showing

e e — - e e o = ——

amourits inciucded for contingency, ascalation, engineerinc
procurement, start-ap costs and working capital.

(ii) _opexating Cogts '
An egtimate is to bhe provided of all operating costs
mciudi.nq the va:ioua fixed and variable costs, over-
head and capital charges.

(441) cash Flows '
Pxrovide 2 cash flow over the canstruction pericd plus
a p:ﬁd of 15 years from start-up :=ogether with tha
discounted cagh flow and the internal rate of return
on both total capital and on equity. The cumulative

agssets and liabilities, met present valua and pay-bvack

period for the projact are to be shown. Supporting
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dmushnuldinclndnaﬁotalm:c-mdmot
funds schecduls, analysed over time diring the pre=-

start-up period.

(iv) Sepalitivity

Provide a pmitivity analysis of the project econcnics
on changes in capital costs, operating costs, market
‘prices and costs of raw materials. The sensitivity
mmuann‘:m;i.cu.honldnﬂ.octmgm
pattezns and future igvelogment trends for the products
of the industrial complex. '
(v) . Pown ® omics
Provide an analysis to indicate minimm through-put

at which the project would break even.

(vi) PRinancing
Provide‘s timnc;ng pll—nlhmd.ng sc;mees of funds
a_nd roﬂm cextain ﬁnncmg agsunptions given
by the Ouners. '

rovide an analysis of the econcmic viability of the project

m;;udinq the naet foreicn exchange earnings of the project,
ané the direct and indirect ,Ioca.l employment generated by
the project. )

. CCIRIERTDAT

Provide a summary of the conclusions and recommendations

of this studyy
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SCESULINICY.
Sﬂ;ﬂmm'ﬂmmmuwﬂmzn
‘the Jamaican Governmeot in the implementatiom of this project if
80 requested. Tha saxvice involved in this Consultancy will include:
(1) wmmmmmumw
' (2)  Assisting the Goverzment of Jammica in the evaluaticn
ot-thoqnliﬂcatim&rotm'.biddm
~{3) mmmmmozmum
) o tho quality and progress of the purchased emipment
< ander construction
N  (4)  Assisting tha Govermment of Jammica in monitoring the
qulity mmdmtozmmim/m
(S) Mshtinq:h@uvemtozmummgeho
| test runs an equirment as vell as on tha Plant as a vhole.

ror:huo tancysmicuphu-qumana.mpm
ﬁmdcosthshthcmtthtmmukhq
| m-mzmmm&:wmmjw
with the other aspects of shase IT of the wark.

23zd April, 1979.
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ANNEX ITI

Ais repert Jresents the results of ma iavistigstiem %
see 1f en e islend of Jumiea there e aites vhere selwpr sall
em Y made essasnisally. sy credit ia this imvestigmtien
aust be given to Yesaws. 7.%. Ingdvase ond D.4. Beary of Water
Iesowress Bivisien, Mixistry of Mining eand Batwrvl Bocewress,
whese wiiring eand expovtise asgistunse in idemtifyiag the sedl
emditions of the avess wnier considaretion ded ande pessidle the
emmolnaien as pressnted herwin. Oretituis is alse due %9 the
Ssterelegionl 0fTice, Muthwen Road, Kingsten, for furnishing vith-
ol yeservatisn all climatelegical data required for tde study.

SCIENTINIC NEERARCE COUICIL
Jemsawy 1973
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CAUSTIC SODA PROJECT FOR JAMAICA
VIR SOLVAY SODA ASH
AND LIME SODA PROCESS

A PRE-FEASIKILITY STUDY
MARCH 1974

SCTENTTFIC RESEARCH COUNCIL
P.0. BOX 350
KINGSTON 6
JAMATCA. W.I.

ANNEX IV
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CAUSTIC SODA PROJECT FOR JAMAICA

VIA SOLVAY SODA ASH

AND SODA-LIME PROCESS

A stuiy 1s made to determine whether it is technically
practicable and economically viable to establish a caustic soda
plant in Jamaica by manufacturing soda ash with the Solvay Process

and the subsequent manufacturing of caustic soda with the soda-
lime process.




A

CONSUMPTION OF CAUSTIC SODA IN JAMAICA

Caustic soda is used in Jamaica mainly for the manufac-
ture of alumina frcm bauxite. The consumption of caustic soda in
1973 was 250,000 LT. Its projected consumption by the alumina
companies for the immediate future is as follows :

Year 4 Projected Consumption of NaOH LT.
1974 257,800
1975 250,000
1976 283,300
19 304,100
197 304,100
1979 304,100
19 304,100

FOREIGN EXCHANGE DRAIN

Before the energy crisis the c.i.f. price of caustic
soda was about J$50 per long ton. (Caustic soda was all igport-
ed in 50% NaOH solution, the price was on the basis of 100% NaOH).
But since the steep rise of fuel costs its price is now quoted at
US$70 per LT c.i.f. Jamaica. Based on this new price the
drain of Jamaica's precious foreign exchange reserve would be in
the order of twenty million dollars every year.

MAKING CAUSTIC SODA IN JAMAICA - BY THE LIME-SODA PROCESS

It has been generally recognized that the drain of
foreign exchange by caustic soda would be unavoidable because it
is tied up with the manufacture of alumina which is now the one
item that earns the largest amount of foreign exchange for the
country. The only way to plug up this drain would be to make
caustic soda here in Jamaica.

The ccmmon method of making caustic soda is by
electrolysis of brine. With this process about 3300 Kwh of
electricity would be required to produce one ton of caustic.

The high cost of electricity would be a problem in Jamaica. Also
for every ton of caustic produced C.875 ton of chlorine will be
co-produced, the profitable disposal of chlorine will post a
problem.

The other method of making caustic soda is the lime-
soda process. It consists of first making soda ash by the well
established Solvay Process and the subsequent causticizing of
soda ash with lime.
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The relative merits of the two methods of making
caustic soda have t£o be studied for each locality and for eaca
set of conditions. For places where a ready market for chlorine
exists and electricity is reasonably priced the electrolysis
method would be preferred. On the other hand for piaces like
Jamaica, where electricity is comparatively expensive and no
profitable way of disposing chlorine is in sight, the lime-soda
process is definitely having an edge over the electrolysis method.
Additionally, in the long range view a process that consumes less
energy would be more preferable to an energy-intensive one.

In early fifties there was a modified Solvay process
developed in both West Germany and Japan in which ammonia did
not merely act as a carrier of carbon dioxide sand was finally
recovered as such but actually entered into one of the end products.
Thus for every molecule of sodium carbonate produced two molecules
of ammonia would be consumed with the co-production of two molecules
of ammonium chloride. For the size of the projected plant 135,000
LT anhydrous ammonia wouli have to be imported and 420,000 LT
ammonium chloride would be co-produced.

Thi. process is simpler than the Solvay Process as
generation and recovery of ammonia become unnecessary. Chief draw
back of the process that prevents it from wide acceptance(Japan
is the only country using this process) lies in the difficulty of
-£inding a profitable means to dispose of its co-product ammonium
chloride. Though of high nitrogen content ammonium chloride is not
an extensively used fertilizer because 1t is tno acidic in character.
It 1s used in rice paddies where its acidity is being diluted, in
mixed fertilizers in which its acidity is somehow partially
neutralized or for areas where the soil is extremely alkaline.
Then the production of 420,000 tons a year would be far too much
anyway for Jamalca to consume.

DESCRIPTION OF PROCESS

The process which 1s being proposed for the manufacture
of caustic soda in Jemaica consists of (1) the making of soda ash
by the Solvay Process and (2) the causticizing of soda ash with
lime by the double-filtration process. For causticizing of soda
ash th:2 other common process i3 the counter current washing process.
The double-filtration process is chosen over the counter current
washing process for the subject project because everything else
being equal a more concentrated sodium hydroxide soluticn will ve
obtained, resulting in a saving in evaporation cost. This factor
is not important when energy is abundant and cheap but under the
present clrcumstances it becomes important and the deciding factor.




(1) Solvay Process of making soda ash:

The chief raw materials for the process are common
salt and limestone. Limestone is calcined with coke in
vertical kilns to yield lime and carbon dioxide. Brine 1is
prepared and purified. It is ammoniated by passing down
scrubbers counter current to the ammonia rising through
them. It is then cerbonated in the Solvay towers. There
the ammoniated brine meets the CO2 firom the lime kiln and
the calciners, resulting in the precipitation of sodium
bicarbonate. The net result of reactions involved is :

HQO+NH3+002 + N&C].—.)EE&CI'FN&HCO?

The precipitated sodium bicarbonate is removed
by filtration. The Nﬁucl solution is treated with lime
ts regenerate ammonia. The sodium bicarbonate is turned
into carbonate by heating in calciners to a temperature of

175 - 225°¢.
NaHC3—> 2H0 + COp + NayCOg
(2) Double filtration process of causticizing soda ash:

The reaction involved in the making of caustic
by the lime-soda process 1s formation of sodium hydroxide
and precipitation of calcium carbonate by the action of
lime on soda ash.

 NapCC3 + Ca(OH)p —»NaCH + CaCO3t

Here again lime stone from which lime is made is the
only raw material besides soda ash.

The subsequent procedure after causticization
reaction 1s merely a means to separate the caustic
solution from the precipitated calcium carbonate, and to
recover as completely as possible the caustic that 1is
retained or absorbed on the surface of the particles of
calcium carbonate.

In double filtration process as the name
indicates the caustic is separated from the precipitated
calciim carbonate by filtration and recovering adhering
caustic by washing, repulping of fillter cake, and re-
filtrction. The caustic sclution resulting from this
process 1s of 11% NaOH. It is concentrated in multiple
effact evaporators to 50% NaOH solution as the final
product.

On separate sheet are flow dlagrams of these
two processes. They indicate in detail the steps involved.
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Plow Diagram, Solvay Process of Naking Sods Ash
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INTEGRATED OPERATION

As pointed out in the preceeding paragraph the chief
raw materials for the manufacture of caustic soda by the lime soda
process are limestone and common salt. To cut down costs it 1is
recommended that the projected plant operate its own limestone
quarry as well as make its own salt by the solar evaporation rethod.

Limestone suitable for soda ash and caustic soda manufac-
ture should be physically hard and strong ani chemically low in
silica and iron oxides. Limestone of such quality occurs extensively
in Jamaica. A typical limestone analysis gives Loss on Ignition
iy 12%, ca0 55.33% S10,, 0.01% 0=, 0.15%. It is of excellent
quality, most sultable for soda a caustic soda manufacture.

For our purpose we should acquire a good quarry not only easy to
mine but also of proximity to the projected caustic plant site to
cut down transportation cost.

UNIDO expert Mr. H.A. El Sharawy made a feasibility study
of solar salt manufacture in Jamaica and found it definitely favour-
able. He recommended West Harbour as a sultable locality for large
scale production of solar salt. 1In thlis energy crisis the making of
salt by means of evaporation of sea water with solar energy should be
encouraged against all pcisible odds. TIn the Jjudgment of the writer
there is no question that solar salt industry can be developeu in
Jamaica, but whether West Harbour is the right site would require
more detailed study.

CAPACITY OF PROJECTED PLANT

To fully meet the anticipated demands for caustic soda,
of 300,000 LT a year the projected plant must have a daily capacity
of 900 LT. For producing 900 tons caustic, 1240 tons of soda ash
would be required. So the capaclity of the plants will be designated
as follows :

Soda Ash Plant 1,250 LT/D
1,240 LT/D for NaOH manufacture

10 LT/D for Sales as Naigoj.

or 416,000 LT/Yr. of 333 operating days.
Causticizing plant 900 LT/D in 50% solution

or 300,000 LT/Yr. of 333 operating days.
Solar salt 470,000 LT/Yr.

450,000 LT for soda ash plant
20,000 LT for sale

Lime quarry 860,000 LT/Yr.
or 2,600 LT/D

POWER GENERATION
ash

In the processes of making soda/and its subsequent
causticization, a large amount of process steam would be required.
It would be advantageous to generate electric power with high
pressure steam and then utilize the exhaust steam for processing
purposes. A generator of 20,00C kilowatt is therefore incorporated
into the project.




ESTIMATED CAPITAL INVESTMENT REQUIRED
Soda ash-Caustic Plant:

Equipment J$31,500,000
Freight 15% of equipment - 4,730,000
Installation 20% of equipment 6,300,000
Concrete Constructions, Lime
Kilns, Chimney, Foundations 2,000,000
Bu.ildings 1,500,000
Land, 50 acres 500,000
Land Improvemeat 500,000 $47,030,000
Solar Salt Plant
470 ,000 LT/Yr. 3,000,000
Limestone Quarry
2,600 LT/D 2,300,000
Power Generation Unit .
20,000 Kilowatt 6,000,000
Engineering 4,000,000
Contigency 2,670,000
TOTAL $65,000,000
- -

SUGGESTED SOURCE OF CAPITAL

Of the capital requirements the local expenditures
plus engineering fees come to about $20,000,000 while the balance
is for foreign purchases. Therefore 1t 1ls suggested that investors
will put up the $20,000,000 as equity capital, and a loan of
$45,000,000 be negotiated with a suitable bank, such ac the World
Bank or the Export-Import Bank of the United States.

Equity Capital $20,000,000
Long-term Bank Loan 45,000,000
$65,000,000

It is farther suggested that the stock-holders of the
company be composed of the Government of Jamaica and the consumers
of caustic soda, namely, the alumina manufacturers in Jamaica .
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The Jamaica Government will hold 50 per cent of the equity and
the balance 50 percent is divided among the alumina manufacturers
in proportion to their rated capacity of alumina production.

The Government's share of the equity, it is further suggested,
will be temporarily advanced by the alumina manufacturers, to be
repald without interest with dividends declared by the Company
after it is in operation.

DIRECT COST OF PRODUCTION OF SODA ASH

Basis:Per LT Soda Ash Produced

: It is calculated on the basis of US figures with due
allowance made for Jamaican conditions. (Chemicals 35% added

to take in freight and lnsurance, labour 50% more, and super-

vision doubled).

$ $
Salt, LT 1.5 @ *#L L0 6.60
Limestone LT 1.08 @ #4330 3.56
Ammonia, 1lbs 2.0 @ -0.075 G.1l5
Sodiun sulfide, 1lbs 2.0 @ 0.10 0.20
Coke, 1lbs 1\45 @ 0.02 2.90
Fuel, million B.t.u. 6.1 @ 1.45 8.90
Direct labour, man-hrs. 1.50 @ 2.00 3.00
Supervision, man-month 0.006 @ 8.00 4.80
Maintenance, equivalent
labour, man-hour 1.50 @ 2.00 3.00
33.11

*Based on Mr. Sharawy's (UNIDO expert) estimate of cost of
production of sclar salt at West Harbour being $2.50 per ton,
adding 50% and $0.50 for transportation.

*#imestone production in USA is $1.60 per ton, adding 7°¢. and
-$0.50 for transportation.

COST OF PRGDUCTION OF CAUSTIC SODA

Basis: Per LT Caustic Soda in 50% solution (equivalent to
2 LT 50% NaOH solution)

Limestone, LT 1.4 @ $3.30 $4.62
Soda Ash, LT 1.38 @ 33.11 45.69
Fuel, million B.t.u. 5.8 @ 1.45 8.41
Direct Jabour, man-hr. 0.3 @ 2.00 0.60
Mainteuance, equivalent

labour, man-hour 0.3 e 2.00 0.60

$59.92
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Add Indirect Costs :
Depreciation of All Plants in
15 yrs. 65,000,000
15x300,000 14 .44
Interest on Capital Investment

6% per annum
65,000,000 x 0.06

300,000 13.00
Cost of Production of NaOE $87.36

SELLING PRICE OF CAUSTIC SODA

In order that the subject project would be able to
repay the bank loan in ten years, it must make an annual net
profit of at least $450,000, or $15 per ton of caustic sold.
This would make the selling price of caustic to be $103 per
ton ex-factory.

CONCLUSIOR

It has been polnted out in an above paragraph that
the main raw materials 1imestone and salt are elther abundantly
available or readily made on the island. All technical know-hows

of offering them. And sO it is clear that it is technically

- practicable and physically possible to establish such a caustic
soda plant on Jamaica; the remaining question 1s whether it is
economically viable to do so.

Currently the landed cost of one LT Caustic Soda is :

c.i.f. cost $70.153
Tmport duty 10% 7.015
c.i.f cost plus duty $77.168
Consumption tax 5.9% 4,553
Surcharge $0.10 per

hundred weight 2.000
Wharfage 1.000

Landed Cost $84.721
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In developing countries a certain form of government
protection 1s usually necessary to allow the infant industry
to live and to grow. The Government protection can take the
form of customs duty and/or contiol of import. In Tuiwan, for
example, 1t was somehow worked out that generally a new product
made locally would be able to sustain if it is allowed to sell
at a price 55% over and above the c.i.f. value of the imported
product; and the government imposes a duty-tax combination totall-
ing 55%. Of course, in cases where local cost of production is
especially high, the indusfry can present its reasons and request
for a higher selling price. And so it is suggested that the
Government would ralse the import duty and/or the consumption tax
to make a total of 55% and permit the subject plant to sell its
caustic at the above-proposed price of $103 per LT or thereabouts
to be decided after more accurate estimations are possible in a

" later stage of the progress of project. As far as the alumina

plants are concerned the increase of caustic price from $84.72
to $103.00 would mean an increase of $1.3 per ton of alumina, (2%
of current price)which should not cause them any difficulty.

Moreover it is to be noted that in the above estimated
cost of production for caustic soda $27.44 is for depreciation
and interest on investment. After 15 years of operation when
the book value of plant is wholly written off and bank loan re-
pald in full, the subject plant would also be able to seil its
product at $70 a ton.and still make a profit. This is a con-
vincing reason why an infant industry needs government protection:
in its early stage.

To conclude, the manufacture of caustic soda via
Solvay soda ash and lime-soda process in Jamaica is both
technically practical and, with some Government assistance,
economically viable. In view of the magnitude of foreign
exchange drain involvad, it is strongly urged that appropriate
steps be immediately taken toward/realization. /its

KCL/ber
March 1974
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ANNEX ¥
IMPORTS OF FERTILIZER 1978/1979"
FERTILIZER: 7_3_918_-_ 1979
SHORT TON SHCRT 70N

Ammonium Sulphate 23 727 19 319

Urea 1 050 2 868

Triple Superphosphate 1t 050 1 042 Antilles Chemical
Muriate of Potash 9 500 5 519
Diammonium Phosphate 1 498 1 495

6-18-27 2 500 1 00C

12-24-12 ' T00 900

16~ 8-21 600 -

16=-11-22 500 -

18- 5-18 1 800 -

16~ 0-24 - 1 009 Shell Chemicals
22- 0-22 3 60 2 500

18- 9-18 - 700

T7-14-28 300 2 000
Magnesamon 200 200

Other 100 700

TOTAL ALz 32,393,

# September - December data are based on actual orders placed by the

importing agents, therefore data included as estimates.
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ANNEX VI

wu' 1979

Mr. Yacomd J. Jousy

Resident Rapresentative

United Naticas Develspnmat Preogramms
. 1 Lady Musgrave Read

" - Kingstea 3

Dear Mir. Joury:

Yollowiag discussicas with Dx. Willism E. Tanaka, which weze
promptad by requests for technelegical guidance gnd sssistance
frea the Small Businsss Secter, the Coaneil wishee to indicate its
intentiom ts explere tha concept of the Tecimical Services Delivery
Systam (TSDS) which s masting seme dagres of suceess ia the
Milippives.

Ve 2ce coavinesd that !t is in the best interest of Katicmal

devealopamni that the expressed tuchoolegical needs of smll and mediwm-
scale entarprises be satisfied ss expediticusly as possible by sarahall-
ing all the evailabls resesczes en ths Islind, as well as thoss to be
found in the region and these swailablo imterastismally.

A natverk such as the TSDS will alse provids dixectiom fer the
strengthening snd sslection of local recearch snd experizmutal develer-
st efforts. Without appesring to be ever-ambitious at this stage,
1t ale~ spypears that s fumectional TIDE i Jameice may find relevanes
smsug the saall states in the regiea.

: Wa therefors use this nedium to officially request an axploratory
nissisa from UNIDO to help develop the TSDS Programme concept here.

IS 1s aaticipoted that s thres-vesk mission by a internacional expert

will sufi’ee te complets . oh sa arpleration vhich will form the basis
for ¢the imstitutisa of a lecal T3DS Pregramma. Alse, we visuslise that
funding for this pregramms could esmseivadly csas frem GIDP or say

other spprepriats fundiang agemsy.

Yours singerely,
SCIXNTIVIC ARSEARCE COUNCIL

K

Axrnslde K.Vemturs
Tochnical Mirester

AXViwimsl
CC:t M. Villiem M. Temaka.
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COST ESTIMATE OF MHG PLARTS NOS 2-8 (in USS)

YHG Plant

No. 2 (140 kNW) 18,000 8,600 26,800
No. 3 (231.5 k¥) 23,000 12,800 35,800
Jo. 4 (495 kW) 27,790 10,500 38,290
Fo. 5 (135 kW) 11,470 2,300 13,770
oo 6 (18 ki) 11,750 2,300 14,050
No» 7 (49+5 kW) 12,830 2,500 15,330
No. 8 (183 kW) 20,300 12,050 32,350

TOTAL $ 125,140 $ 51,250 $ 176,390
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