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Explanatory notes

The monetary unit in Bthiopia is the birr (Br).

Besides the common abbreviations, symbols and terms, the following have
been used in this report: .

THRDC Ethiopian NMineral Resources Development Corporation
BSLC Ethiopian school leaving certificate

Nention of the names of firms and commercial products does not imply
eadorsement by the United Nations Industrisl Development Organization (UNIDO).
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Pollowing & request by the Govermment of Ethiopia for assistance in the
establishment of a pilot gemstone processing facility, the United Wations
Industrial Development Organization (UNIDO) approved the project “Assistance
in the establisiment of a pilot gemstone processing unit™ (XP/ETH/86/063) on

2 April 1986 and an expert in lapidary industry wes fielded on 12 September 1986

for an sssignment of three months.

The expert evaluated the data and information on the availability of
gemstone materials and assessed their suitability fo. establishing an
export-oriented lapidary industry in the country. He further exsmined the
viability of promoting a small-scale industry which will gemerate foreign
earnings through the export of gemstones cut to international standerds and
suitable for use in jewellery.

The report contains detailed recommendations for the establishment of a
workshop to train local people in gemmology, lepidary and marketing, as well
as for the equipment, accessories and expertise needed to carry out such a
programme. Since local geologists are capable of exploring and proving known
deposits of gem materiasls, this work should be undertaken without delay. In
the nesntime suitable premises should be obtained and an initial stock of
quality raw material ammassed.




Chapter

I.

II.

GEWERAL ASSESSMENT OF THE PRESENT SITUATION ....... cvreessctennnee

A.
B.
C.
D.
| 18
r.

DEVELOPHMENT OF A GEMSTONE INDUSIRY .

A.
B.
C.

Occurrences and raw material ............ ceevecnsns cevtecenne

Field trip to Sidamo province
Current staffing

ooooooooooooooooooooooooooooooo

The Italien proposal .......ccecocvvoernccsece ceseccesssannnns
Machinery and equipment ..........ccccveeeircirenrecccncncens
Current stock .........ccinccecvccececees. ceesessssssssenssses

st." I - r.c.tin‘ ----- PP P OPILPOISIOEIOGIOIOIEOITEOTOEOTEROEPOTOOEOIEPOROEOEEOEROEOIRDPOEDS
Bead making ....... cesoensone ctresssrsenne sesessssssscssssess
Stage II of dovclopl.nt eveeresesreenee sevoscssenscnsrsroen .

GEMSTONE FACTORY REQUIREMENTS .....cccovvvvccvevcvssccosscscncnce

WARKETING OF GEMSTONES AND GEM MATERIALS

A.
B.
C.
D.
B.
F.
G.
H.

Product range

Pevevserrscerssssoser s

Product promotion ........ccccvvccccrccccrrrerrccrcrcrircncns
Product presentation ............cc000.... teersenssens ceessns
Torms Of 8818 ......ccvvcvcvvvvrcnorcrcccrcscnccscoonnsvansnos
Projected sales .........cccccvccveee sevevesevesossssrevecans
Dispatch and documentation ........ccvevverccrccecccienanens

Personnel

Concluding remarks .......

ooooo voe PP OCIIECEPIOIIIPIOPOIOEOPEOPEOIOEPEOIOOIPOEOEPROEOIRPNORROOPOPIEIPOROTRIRRPIES

---------- LI I I A B A B A A A A AU Y 4

Annexes

'i‘ld trip ‘o sidm pto'ine. U N A B BN A B BN BN B BN AN B AN B N BN Y RN R B N A AN
Recommended equipment and accessories ....... cevecesverseseseres

Purchase of equipment and accessories

evovee

e evevsvovve

Costing procedure for rough stone .......cccvesvvvivcercscvcnces
Assessment of raw material currently in stock .........cc000000.
Costing estimate for the faceting division .....................
WOLK PLAR ...cvvcevevvrercrvrortesesansarcrcoocescncroonvoevncesss
Personnsl requirements .........cccccvvcecccrrcrrecncercscnceces
Flow chart for the processing of peridot ... ....cvvvecvceresees
GCemmological training programme .........ccvvccvvvcinreciicnnnn
Factory 1ayout ......ccevvvvvecrvceceerosevssvnerorssvscsessnvne
Suggested agents ...... ... vvvricricecncerecrcerrcrerssrees oo

Five-slot lap rack

Ligures

PR A I A S A A B A A I AN X 2 2 BN A B A A B AT BN A BN AU K N BN A U B B Y B0 A N AN AN

Dop 't.ﬂd PP eI PPN PN PP I PO T IO P TIIIOIOIPIOPIOIRNOOILOIOROIVOILOPRPRPPVFE PRI E RS

Paceting benches .......cccvvvvvvevverrovnne

seeoerere vt esrr VOIS

SSOOOG o

KRR

14
15

15
15
16
16
17
17
17
18

19
23
3
32
35
37
41
42
46
47

34

29
30
51




INTRODUCTION

At present, the sconomy of Ethiopia is totally dependent on the revenue
generated by the sgricultural sector. 1In order to avoid such dependency on
one economic sector, the country must, inter slia, strengthea the performance
of the mining sector, which, until now, has not played a significant role in
the overall economy, primarily due to the lack of skilled personnel and
financial resources. '

In view of the above, the Ethiopian Mineral Resources Development
Corporation (EMRDC) who is responsible for the commercial exploitation of
natural resources, has taken steps to establish an industrial base for the
promotion of the mining and gemstone-processing industries and requested the

United Nations Industrial Development Organization (UNIDO) for assistance in
the establishment of & pilot gemstone processing unit. The project

“Assistance in the establishment of a pilot gemstone processing wnit”
(XP/ETH/86/063) was approved on 2 April 1986, and the expert in lapidary
industry took up his assignment of three wmonths on 12 September 1986.

Within the overall objective of the project to create a core facility
for the exploraticn, benefication and testir, of gemstones in the country, the
expert in lapidery industry was to assist the Covermaent, through EMRDC, to
identify locally availsble gem materials, to determine the resource base, and
to assess their suitability for establishing an export-oriented lapidary
industry. 1In eddition, consideration was to be given to the design and
manufacture of jewsllery to internationally acceptable standerds, containing
loceally produced gemstones.

Whilst it is realistic to establish a pilot plant to cut gemstones for
the international merket, it is considered premature to establish s jewellery-
manufacturing fecility. In-depth training must be undertaken in sll aspects
of lapidary, factory mensgement and merketing. When this has been achieved,
and future viability confirmed, then consideration can be given to diversifi-
cation and expansion.

The faceting division should be established first, followed by a
bead-making division. This will provide a sound base from which to gauvge
progress, and will generate much needed foreign currency, with minimal outlay
for capital equipment. - -




1. Phase II of thisz project should be undertaken and a pilot piant for the
faceting of gemstones established. Other aspects of gem cuttiag should be
deferred until the viability of the faceting division is proven.

2. Buyers and other project steff should receive immediate training in the
purchase, grading and orientation of gem materials.

3. Premises ahould be allocated, or a new building prepared, to coincide with
the arrival of equipment and accessories.

4. Adequate training should be provided when equipment has been delivered.

5. EKnown deposits of gem material should be explored and developed as soon as
possible, to ensure continuity of supply and a variation in the product range.

6. At least two members of the planned project team should undertske a
correspondence course in gemmology, from either the United Kingdom of Creat
Britain and Northern Ireland or the United States of America.

7. A revision of stock recording and valuation should be undertaken, and the
procedures for the release ot raw material to project staff should -
streamlined. ’




I. GENERAL ASSESSMENT OF THE PRESENT SITUATION

A gemstone is usually defined as a mineral that becsuse of its beauty,
durability, and rarity, is used for adormment. This defimition, of course,
includes diemonds, rubies and sapphires. Im Ethiopia the tramsparent variety
of olivine, known as peridot, is availeble in limited quantities in additiom
to garnet. Deposits of beryl (which include emerald and aquamerine) and
corundum (sapphire and ruby), are kmown, but mot explored.

Many other stones used in adormment are more plentiful, less beauntiful
and of lower value than those above. These are referred to as ornamental
stones. Agate, chalcedony, jasper, petrified wood and malachite are some of
the stones available, but so far there is no information as to their quantity
and quality.

Estimates of reserves of olivine for industriel purposes have been
prepared, but are of little value for che gemstone project. The discovery of
gemstones depends essentially oa traditiomal prospecting methods, and the
assessment of reserves is rarely meaningful because of the sporadic occurrence
of stones within deposits and the scarcity of regiomal prospecting information.

Exploration is in the most part left to individual miners or fossickers who
have little interest in large-scale development.

A. Occurrences sad raw material

The main locations for gemstone mining in Ethiopia are in the Sidamo
province, about 500 to 600 km south of Addis Absba, and in Shewa and Welo
north of the capital.

Olivine is found in lave flows which are basaltic in their coaposition.
The gem material is usually secreted in boulders of fist size and larger, and
must be split open to extract the prize. Some of the material may be frac-
tured, rendering it worthless. 1In other cases the material may be heavily
interspersed with foreign substances or veils.

Only "eye clean” material of blocky shapes, and with & minimum weight of
one gram, is suitable for commercial cutting. As there are no experienced
cutters in Ethiopia, and larger cut stones fetch & higher per carat price, the
most desirable material for this project would have s minimum weight of three
grams per piece. To ensure sufficient rough stone for the first year of
operstion, 10 to 12 kilograms of suitable faceting materisl should be
collecied.

To utilize the second-grade peridot, it is recommended to manuracture
beads and to tumble-polish stones for "gem trees™. It has been suggested that
the balance of the olivine production is suitable for abrasives. This view is
not shared by the expert, ss the hardness of olivine is less then that of
traditional sbrasives, quartz and garnet, and spproximately the same as that
of glass. The cost of collection, transporation snd marketing would remove
all viebility.

However, EMRDC has been successful in finding au alternative use for the
discarded material. If this market can be developed, then whitever price can
be achieved will be a significant contribution to the oversll budget of the
Corporation. The gem material should be costed to reflect all expenses of
buying and transportation to the cutting plaat.
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B. Fjeld trip to Sidamo province

In order to become better agquainted with the existing situation, a field
trip was arranged to the major gem areas, a detailed report of which is
reproduced in annex I.

The corundum deposit which was discovered should be explored fully and
its potential assessed. Despite many excursions to new areas, no new fields
of significance could be located in the time allotted.

The buyers are operating under very difficult conditions. Their
training and experience with gemstones is very scanty, and the usual tools of
trade are not being provided. It must be realized that the success or failure
of this venture depends upon the quality and suitsbility of tae raw material.
In most gem cutting factories around the world, the buyers are either
principals, or very experienced personnel who have had cutting practice.

Every effort must therefore be made to ensure that the persomnel who are
selected to buy on behalf of the Corporation, receive adequate training and
assistance, particularly during the initial stages.

C. Current staffing

There is no evidence of gem cutting in Addis Ababa at the present time,
slthough one man, who has had extensive experience in the jewellery trade and
was trained for some years in Indis, is employed by EMRDC. He has operated
faceting machines and is aware of current techniques. A limited amount of
training would be required for him to become fully conversant with modern
machinery, and this would enable him to assist in the training of production
workers. .

A geologist has been assigned to this project and it is expected that
she will study gemmology, in addition to undertaking exploration and develop-
ment work in known gemstone deposits, and locating of new gem materials.

D. ZIhe Italisn propossal

In 1985, s joint venture proposal by Italian lapidaries suggested that a
project to develop a gem industry should be divided into three stages over a
four-year term:

(a) Mine prospecting and exploitation. Sale of some rough stones;
(b) Establishment of a factory and staff treaiming;
(c) Expension to jewellery making and marketing of finished products.

By arranging for the sale of raw material in the initial stage, funds
would have been provided to assist in financing the purchase of machinery.
However, the size of that venture would entail huge rourcing end training
expenses, in addition to s large workforce. No visbility study has been
prepared, and it is difficult to understand how the large volume of turnover
that would be necessary to schieve profitability couid be reached.

Pollowing the joint venture study, the machinery listed below was
forwarded by the Itslian psrtners for the benefit of EMRDC:
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1 faceting machine with & spare cutting head. This unit is directly
driven by a 0.8 hp motor, and has a vertical 150 sm lap plate

2 gintered dismond laps, 150 mm, both fine grade. One is in reasonable
condition, but needs cleaning. The other requires redressing

1 copper lap, 150 mm, which requires redressing

2 copper rings, 150 x 38 sm. Both require redressing

1 lap base plate, 150 mm

1 alcohol lamp

1 box of two-part epoxy resin

1 box of red adhesive wax
In general, the sbove items have been neglected. The faceting machine needs
an overhanl to ensure its efficiency and sccuracy, and as it is not of
conventional design, no one is available to instruct on the correct method of
operation. It would be 2 matter of trial and error. If the laps were

reconditioned, they could be used on any faceting machine. Apart from these
items, there are no other machines or accessories available.

E. Machinery and equipment

It is suggested that conventional machinery be installed so that
instruction and training will not be too specialized and a greater selection
of text ks available for reference, should the need arise. FPor detailed
recommsndations concerning equipment and accessories, refer to annex II and
for s listing of suitable suppliers see annex III.

F. Current stock

A thorough grading of all stock on hand is required, as well as s
complete recosting. Many different parcels, containing stones of varying
degrees of quality, are stored according to purchase and have not been
smelgamated. Consequently it is difficult to determine the exact cost price
of a particular quality. A suitable costing procedure is explained in annex IV.

All material should be graded into faceting quality, bead quality, and
discerd. Uniform prices must be determined. The under- or over-absorption of
costs can be reflected in the a.counts at the end of the yesr.

The results of an examination of the stock are detsiled in annex V. 1t
was surprising to note the small size of the material and its low quality.

Although the Itslian lapidaries who visited TMRDC in 1985 selected
large-size peridot, only four pieces were left over. It was lster revealed
that 3,151 grams of quality rough stone had been exported, thus partiaslly
providing s reason for the expert’'s concern over the poor yield resulting from
such a venturs.




II. DEVELOPMENT OF A GEMSTONE IMDUSTRY

A. Stage I - PFaceting

It is suggested that the setup of a faceting division, vogether with
gemmological training, be the first stage of development. As there is no
experience with gemstone industry ia Ethiopia, it is considerad wise to first
train the personnel in basic gesmology and later in the practical aspects of
gemcutting.

The aim of faceting is to produce, all over the stone, a symmetrical
geometric array of polished flat surfaces (facets), which are appropriately
angled to reflect brightly the light which passes into the stone and adopts
its basic colour. Angles and position of facets for all common styles of cuts
have been published, so that faceting becomes a matter of following numbers by
rote and judging the depth of cut. Disawond impregnated mstsl laps are used
for working the material, using diamond pastes or dust of differing sizes for
grinding end polishing.

The techaiques of faceting on a calibrated machine can be developed
relatively quickly, but it requires a considsrable degree of experienca and
skill to produce on an economicelly visble basis.

Although faceting is a skilled job, only s small part of that skill is
required in the actual cutting and polishing of the facets. The most skilful
part is "reading” the rough material to determine how to -cut the stone to
maximize the return, and still produce a well proportioned, pleasing and
commonly accepted shape.

A quantity of olivine containing the faceting material - peridot - is
available in the EMRDC stock. As the processed value of the peridot is higher
than other gemstones on hand, this material should be cut first. Coupled with
the fact that the faceting equipment and accessory cost is under $US 30,000,
this division should be self-supporting in two years, and recovery of all
outlay, including the gemmological equipment, should be achieved within four
years. A detailed cost study is contained in annex VI.

Other aspects of the industry can be introduced when the staff are
competent to handle new work, and when the raw materisl is in stock. A full
‘cost study, including a marketing programme for the new products, should be
detailed before the machinery is purchased.

Although the premises for the new project have not yet been defined,
some grading of the current stock should be commenced. The buyers, the
geologist assigned to the project, and the supervisor, should all receive
comprehensive training in grading snd stone orientation. The tumbler which is
on loan, should be put into operation to tumble-polish as much raw material as
possible. 7This will make the initial grading much easier, and will enasble
staff to gain valuable experience without the pressure to keep sbead of
production. It will also provide s correct value of the stock for accounting
purposes. The proposed workplan is reproduced in annex VII.

Once the building will be sveilable and the mschinery and gemmological
equipment delivered, 14 people showld he employed on & trisl basis. The
sptitudes of that initial workforce for the tasks iavolved should be
sscertained and, if necesssry, s chaage in occupetion effected, or, in some
instances, their services termineted. Steff should be traimed in all aspects
of processing, snd initially the aim vould be to have two graders, one
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calibrator, one trimmer, and 10 faceters. This will leave two faceting
machines free, one for the instructor, and ome for the supervisor. At the end
of the first three months of operation, further two cutters should be employed
to fully utilize these machinec. If considered necessary, two more people may
be employed to ensure a smooth running of the venture (see annex VIII for
staffing levels and annex IX for the flow chart). It is envisaged that
gemmological training would be given each weekday, with revision on a regulaer
basis. A suggested treining programme is detailed in annex X.

B. Bead making

Part "A” of the bead-making divilion could be started as a bi-product of
the faceting division. The purpose is to utilize the transparent material
which is not suitable for faceting, but too good to be discarded.

After primary selection of the faceting material, the remsining stock
should be tumble polished. 1Im the tumbling process, the waste material will
be worn away with sbrasives, and the remaining baroque shapes will have a
polished surface. Through this surface it will be possible to clearly view
the stones internally, and a more accurate re-grading can take place. More
stones suitable for faceting will be found from that stock than first thought
possible.

The balance could be drilled ultrasonically (equipment cost $US 6,600),
and scld loose strung in lengths of 400 mm and 450 mm. Depending on colour
and size, prices achieved would range from $US 2 to 5 per string. The sale of
4,000 strings should recover capital and operating costs.

Part "B” of this activity would require additional machinery to
manufacture spherical beads to exact millimetre sizes.

In addition to peridot and garnet, opaque materials such as quartz,
Jasper, chalcedony, petrified wood and sgate would be processed. Loose strung
lengths would range in price from $US 3 to 10 per string. The required staff
would include one trimmer, one lapper and one tumbler operator.

However, the cost of round bead-makiag machinery is expensive, and the
selection and preparation o2 suitable material time consuming. Under these
circumstances it would be considered prudent to introduce this stage of
development at s later date.

C. Stage II of development

This stage of development would be concerned mainly with processing
ornamentsl materials into cabochon shapes and polished slabs. The term
"cabochon” refers to the style of cutting. It can be round, ovsl, square,
rectangular or free form, and is usually domed to reveal the pattern of the
material. MNost cabochons sre cut to calibrated millimetre sizes, so that
Jowsllery manufacturers cen set the stones on s production line basis, rather
thsn to make individual settings. There are nf course exceptions to this rule
in the case of very ornste stones.

The main steps in cabochon cutting are sawing, grinding, sanding and
polishing. Persomnel requirements for these operstions will be one
slabber/trimmer, one calibrator eand four cutters. The supervisor would be
responsible for the orientetion of the meterisl in addition to overseeing the
oversll production.
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The output from the slabbiag division would include booksnds, boxes,
clock faces, paper weights, penstands, polished slabs and similer items.

Ouce the stone is seawn to correct dimensions it ¥ round and polished
R on vibrating tables. A staff of two could handle the : vperatioms in
conjunction with the slabbing division.

Other 3pecialized machinery could be added to manufacture ashtrays, eggs
and spheres, but it has been omitted until the full viability of the industry
has been proven (see snnex II for the necesssry equipment and accessories, and
annex IIX for suggested suppliers).

However, until reserves of suitable ornamental materials are established,
and 5,000 kg of colourful, well structured, medium-sized boulders are in stock,
it is not recommended to proceed with the purchase of stage II equipment. 1In
the meantime, staff should become fully conversdant with production technigues
and be able to meet the dsadline requirements demanded in the faceting
division.
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III. GEMSTONE FACTORY REQUIREMENTS

A ground-floor locstion with adequate natural light and waste aisposal
facilities are essential prerequisites for s gemstone factory. As this is a

pilot project, consideration has been given to curreat commitments as well as
to possible future needs.

In order to save costs and schieve maximum value snd benefits, it is
recommended that the floor plen of an existing EMRDC building be utilized,
with a few alterations and modifications. Mot only would this save con-
struction costs, but construction time could be coansiderably shortemed. A

suggested layout for the factory, with explanstions and requirement details,
is reproduced in annex XI.
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IV. MARKETING OF CEMSTONES AND BATERIALS

There is a vast differeace Detween marketiag and selling. MNerkstinsg is

the creation of a selliag situation, and as this project is eatering s well
. established commercial field, efforts must be made to plan where and how the

production is to be sold. Therefore coasideratioa mmst be givea to the
following:

(a) The product range must be defimed;

(b) A decision has to be xade whether to use agemts or to sell direct;

(¢) Buyers must be made awvare of the product;

(d) The product must be properly preseatad;

(e) Terams and conditioms of sale mmst be established;

(f) Dispatch facilities have to be established and docwmentatioa
produced.

A. Prodsct ramge

It is suggested to eater the export market with quality faceted
peridot. The minimum size should mot be less tham ome carat per piece wkich
should be cut to absolutely accurate sizes ia rowad, owval or rectasgulsr
shapes.

The local market will be the testing ground for smaller stomes, tumbled
beads and gem trees.

Stocks of saleable export material are expected to totsal 3,000 carats
after six months of production. This is considired sufficieant as a buffer
stock. Under no circumstances should first-quality rough stone be exported,
as this is the lifeblood of the project. MNot only would such sales deplete
processable stocks, but it would create increased competitioa from overseas
cutters. If a stockpile of second-quality or very smell stonmes does occur,
consideration could be given to offering it for sale in Hong Kong, India or
Theiland.

B. Product promotion

In order to inform the gem-buying community thst Ethiopia has cut
peridot for sale, an article in the American magazine, Lapidary Journsl,
detailing the history and source of the material, the cutting techniques and
other technical information, would be desirable. If properly written sad

- supported by photographs, it may be published free of charge. Such publice-
tion should be planned to coincide with the jewellery fair "Inhorgenta”™, held
each January at Munich, Pederal Republic of GCermeny, and the "Tucson” show
held annually in Arizoma, United States of America, during February.

-

Attendance at both shows to establish contacts is considered to be
essential, as it would be a possibility to establish firm arrangements with
sgents. Sample product ranges displaying typicel quality would be needed.
Becsuse there is only one product to offer, it is doubtful that buyers would
go sll the way to Addis Absba. However, ss gem stones are well suited for
sale by mail or sirfreight, the use of agents is the most economical way to
start distribution.
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Ageats must be carefully selected, asd those compenies thet specislize
ia cut stomes esd wish to include peridot im their ramge would be most
suitable. A list of cempenies and firms that may be interested to act as
agents is givea ia emmex IXII.

Depending upoa results at these shows, it may bs mecessary to do somes
follow-wp edvertisiag ia order to further stimmlate iatsrest. If ageats have
Seon appointed, aay edvertisiug should be doms omnly after coasultisg with
them; a co-ovperative promstion strategy may be formmlated. Trade jouraals,
such as Jespllers Circular Feystene in the United States of Ameriva and
cl-im Beropesn publications may be coasidered.

The Ethiopian embassies in other countries should mot be owerlooked, and
their staff should be encouraged to promote the stomes wheamever possible.

Locally prolduced jswelery featuriag peridot set im cuff liaks, tie tacks,
Srooches and mecklaces should be meile available to thea.

To satisfy the growisg world demend for philatelic prodects, commsmorative
stalps depicting peridot could He released at the same time as the previouwsly

suggestod Lapidery Josrse] prometion.

Scendinaviia comntries produce guality jewsllery, and as there are few
suitable indigenocus gemstomes im that ares, organizatioas from that region who
provide sid to Ethiopis, should be spproached for possible contacts.

Local hotels, duty-free shops and the Victory shop should be good
outlets for cut stomes, as most of their customers are from the expatriot
commsaity. Preseatatioa will play s major role in achieving sales. The local
Jjowsllery trade may be able to use cut stomes, beut it is felt that beads would
be more suited to this market.

C. Product preseatation

The production should be accurately graded into AA, A, and B gqualities.
In most cases the larger AA material will be sold as individual pieces and
packsged accordingly. Presentation will again play s key <le in schievirg
top prices.

Smaller stones will be sold in parcels of 10, 50 snd 100 pieces, whilst
other stock may be matched as pairs for earrings or arranged in rows for
necklaces.

It is imperative that the stones do not rub together thus damaging facet
edges, or become "paper worn™, i.e. rounding of facet edges making the stones
sppear dull as & result of abrasion in stone packaging papers.

D. Iecms of ssle

If the decision is to mske sales through an agency network, then the
terms and conditions must be cleirly established. EMRDC should not sell in
direct competition with agents, nor should too many of them be appointed.

EMRDC should establish which areas are to be targetted. Rurope and the
United States of America represent the closest and possibly the largest
markets und should be tackled first.
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A survey must be wndertakea to establish curreat prices aad apprepriste
qualities, so that the prodeuct is mot wader or over priced. It is preferable
to supply goods at & similar price, but offer better guwality amd service. To
this end a pricelist depicting AA, A, and B gualities, mmst be prepered at the
agont, manufacturing-jeweller, and iatermal-sale lewels. At this stage EMEDC

doss mot went retail involvememt.

Based on the aversges calculated in enmex VI, the sales prices could be:

Hininem
s sarats/yeer
Ageat 2.95 2,000
Henufacturiag jewellers 3.60 250
Businesses within Ethiopia 6.00 200

Coasideration mast be givea to establishiag a policy om:
(a) Terms of paymest;

(b) Coasigmment stock;

(c) Hinimom agent stock-holding;

(d) Co-operative advertising.

Z. Projected sales

If the stock of finished goods is approximately 3,000 carats by the end
of 1987, then the potential of the two major shows could be reslized in the
following way: three agents appointed in each ares, and a sale of 500 carats
to each. The agents then need 20 customers to buy 25 carats each, and this
may represent 10 to 15 stones per order. As the stock will be in calibrated
sizes, this will appeal to manufacturers who produce standard-type jewellery.

F. Dispatch and documentstion

The major sales competition will come from Asian deslers who have been
trading gemstones for decades. They know the product, the market, the price,
and their supporting psperwork snd documentstion is exact. Orders sre ususlly
dispatched by sirmail within three working days of receipt, unless special
cutting is requosted. If a delay in supply is expected, an advice is sent
immediately, explaining the reason and giving an estimated date of delivery.

EMRDC must adhere to these standards in order to survive in this field.

If there are special -requirements from government bodies, such as the
Ministry of Mines, the Ministry of Foreign Trade, the National Bank, insur-
snces, postal or customs authorities, then these matters must be resolved
before marketing takes place. It will not be practical to srrange for these
formslities on every shipment. Procedures and documentstion must be stand-

srdized, otherwise it will be impossible to dispatch goods in the required
time.

G. Personnel

The mansger of the project should attend to the marketing requirements
well in advance, so that the necessary steps can be planned and followed. At
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the appropriate time, oae persoa should be employed to take care of the ovders
received, to easure that all criteria ere met, and that customers are kept
fully informed abouwt the status of their orders.

H. Concleding remecks

Barketing is an omgoing activity, and oace the format has beea determined,
the plan and strategy mmst be fregqueatly reviewed in the light of sales treads
and production capacities.

Gemstore news from other countries should be available and & register
detsiling any activity which may affect or iavolve this project, should be
recorded therein. Smbscriptions to publications from gemmological associa-
tions in the Federal Repebdlic of Cermsay, the United Kimgdom of Creat Britaia
and Northera Irelend and the Uaited States of America, together with trade
josrnals from those comatries, will provide the information required.
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Anpex 1
FIELD TRIP TO0 SIDAMD PROVINCE
The trip was uadertakea from 2 to 16 October 1986, ia company of GCizaw
Gebre Tsadick, gemmologist, Asselefech Metikm, geologist, and scveral local
guides who were eagaged oa a daily hire basis.
The objectives were:

(a) To visit the potential gem areas and to undertake some prospecting;

(b) To train the gem-buying group in the selection of quality gea
materials;

(c) To show local inhabiteants how to extract usable material from
volcanic boulders.

Due to the reluctance and s lack of wunderstaadiag by local guides,
jitem (c) could not be accomplished, as 2o imhabitants workiag in the gem areas
could be fosnd. Also, time did mot permit to actually traiam the buyers, but
it was possible to ascertaia the problems they encounter, and to advise on
ways of how to overcome some of the difficulties.

A. Progrsmme

1. Travel from Addis Absbas to Shakiso.

2. Yisited Lega Dembi placer gold deposits and workings, the adit st North
Lega Dembi and surrounding areas.

3. 1In compeny of the geologist, travel to Mega.

4. Travel to Magedo, estsblished base and inspected buying of olivine
offered by local people.

5. Visited two sites for olivine in compeny of local guide. MNothing of
significance found.

6. Discussed with buyers methods of purchase snd offered advice on
techniques. Returned to Mega.

7. Discussion with buyer. No sellers appeared. Meeting with Parmers’
Association of Magado.

8. Visit to Hidilola snd spent day prospecting for corundum, beryl and
gquartz. Found corundum deposit which requires further prospecting and
exploration work.

9. Visited Hidilola ep rouyte to Moysle. Nothing of interest found.

10. In company of locsl guide, inspected an srea reported to have gea
materisl. Wothing of interest found. Returned to Megs.

11. With locsl guides, inspected pyrite claim.
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12. Travelled from Megs to Agere Maryam. Iaspected claims of garnet,
amethyst end other quartz varieties en _route. Nothing of interest fouand.

13. Discovered epidote, 10 to 12 km north-east of Coralie. Travelled to Dila.
14. Night at Sheshemene.

15. Artived at Addis Ababa.

B. Recommpadations

1. Buyers should be iastructed to purchese peridot, and pay a fair and
reasonable price or the commodity equivaleat.

2. Buyers should be equipped with sieves for sizing the material, a
suitable light source, bimocular bead wagnifiers, plastic bags, and stone
pinchers for trimming.

3. The curreat system of receiptiag, recording and storage of material
bought should be revised.

4. The corundum deposit should be further developed as soon as possible.

C. PEindings
Bagedo Buying Office .

The personnel consist of: Orgenizer Kiflom Gebre Selassie
Buyer Alemayehu Tesfai
Faceter Teklu Segew

It should be noted that Ato Teklu was the only member of the above team
who had actuslly used a faceting machine, but he was involved in this office
a8 an observer. The buying was in fact done by Ato Kiflom, and settlement,
paperwork, and storage, carried out by Ato Alemayehu.

The sizing of material offered for sale by local prospectors was done by
hand, s most unsatisfactory method. Sieves of varying sizes should be

provided so that grading becomes more regular, and the supplier can see why
the smell material offered is not acceptable. Once the material is sisved to
size it is much essier to select the top grade peridot needed for this
project. The buying emphasis should be on peridot, the gem variety of
olivine. At the present time everybody in the Corporation refers to the
purchase of olivine. Even the office is labelled "Olivine Buying Office”.
Consequently, olivine is purchased.

If the Corporstion is to establish a gem-cutting industry, then it needs
peridot at the appropriaste market price paid for the raw materisl.

Bach buyer needs s binocular head magnifier to view the stones, and an
appropriste light source. The present method of holding some stones up to the
dsylight does not revesl the clarity of the material. More time must be taken
in buying, and the seller must be informed as to the reasons why certsin
material is rejected.




Although the preseni system sllows peymeat for low-grade and useless
material provided better grade is oifered ia the parcel, sellers should be
encouraged to de selective, and be resarded for collectiag larger pleces of
quality. Because the buyers are not quite sure as to why they have selected
stones in certain cstegories, they are umable to satisfactorily explaiam their
resasons to the sellers. This leads to umnecessary argumsats, and whea payment
is effected, the seller sometimes feels cheated. Sample stomes showiag
quslity, colour and clarity, together with prices, showld be displayed.
Bducation of both dujers and sellers is most importamt.

The local guide was supposed to taske the visitiag tesm to a workisg
area, so that the method of extractiom could be be observed and, if aecessery,
suggestions for improvement offered. Because of lack of coafideace, the team
was taken to useless areas.

The sellers are suppossd to declsre the sites from where the material
was obtasined. Nowhere im ths' jlorld is this information givea by fossickers
for fear of "claim jwmping™, rasulting in loss of imcoms.

It is considered that it will be less costly aand time comswming, if
EMRDC continues to purchase from prospectors amd fossickers, rather then |
undertake mining of this material. A suggestioa that local fossickers wmove to |
wore productive sites could be supported by EMEDC by providiag temporary
shelter, medical aid, together with tools to assist the proper extractiom of
gem materials.

In order to receive better co-operation from the local people, the
expert met with the Magado Parmers’ Association aed explaimed the reasoms for
kis visit. In attendance were Ato Kiflom, Wt Asselefech and Ato Gezahegne
from the Megs Buying Office. The farmers assured us that EMREDC was the only
buyer, a point which the expert disputes, and that there was pleaty of quality
stone available. When asked why it was not offered to the buyers from EMRIDC,
we were told that the people would have to travel further afield to collect
it. The expert presumes that the price is the main resson why the goods are
not boing offerved.

The current system of payment in suger is far better and more acceptable
than payment in cash. However, other commodities should also be comsidered.

The buyers advised the expert that it will be possible to purchase 1 to
2 kg of quality material in the future. WNo satisfactory reason was given as
to why this had not happened in the past.

The paperwork to record the purchases is cumbersome and does not reveal
the true value of stone bought. A receipt should be given for the weight and
equivalent payment. Then the material should be graded and trimmed after the
seller has left. This aspect requires careful training and application. The
buyer of raw materisl is s key persom in sny cutting organization, for it is
his diligence which will ensure the success or failure of the venture.

If 2 kg of material were bought for birr 100, correct grading may show
the following:

Per cept Grans Bicx
Pirst grade 20 400 S0
Waste trimmed from first grade S 100 Wo value
Second grade 50 1,000 so
Unusable 25 500 No value

This showc that the first-grade material costs birr 123 per kg.




Mege Buviog Offjce

The buyer, Gezahegane Wakjira, works alome, and buying ssually takes
place oa Saturdays and Tuesdays, beiag Nega merket days. A limited amnunt of
stone had been bought over receat weeks, but the prodblems asssociated wit: the
Nagado office also prevail here. A suggestioan is to amalgamate the two
offices at Magado, and open the Mega office only oa market days. 1In this way
the buyers could work together and assist ome amother and trainiang would be
mors complete.

Progpecting for gem materials

Guides were reluctant to take us to aew deposits, so most of the sites
visited proved fruitless with the exception of the cormandum area east of
Ridilols, and the epidote deposit in the Coralie Hills, soath-east of Agera
Naryam.

(a) Bidilola sres: Well formed crystals of corundwm were found.
Although most wers weathered, the structure was stable. The best crystal
measured 9 x 7 mm. Our guides were able to show us s quartz crystal growp
which they had collected previocusly, bat they could mnot remsmber the
location. Other "eys clean” quartz specimens, some with double terminations
were also shown, but locations mot revealed.

(3) Coralie sres: A well-defimed epidote crystel was found together
with magnetite. Several chips of traaspareat material, believed to be
corendum, were also discovered, uvut om testing it was found to be epidote
too. It is recommended that this site be developed when time permits.

D. Conclusions

The trip enabled the expert to gain an insight into the problems
associated with the reporting and collectioan of gem materials in Ethiopia.
It was difficult to follow the planned itinerary because fuel was not alv =
available when and where required. This necissitated additional travel .
loss of time amounting to sbout two days. Time was also wasted trying to
negotiaste with local guides, and only om one occasion wes the guide's
informetion accurate and helpful.

Two sites are worthy of further exploration and development:
(a) The corundum deposit nesr Hidilola;

(b) The epidote deposit south-east of Agere Maryam in the Corslie
district.

The expert believes that there is sufficient peridot available to
recommend the establishment of a pilot faceting enterprise. With the
possibility of further faceting materials being discovered and subsequently
processed, an industry could develop from this sound base.

The buying of olivine must be revised and the buyers equipped with
proper tools and utensils. The Corporation needs the gem variety of olivine,
i.e. peridot, and emphasis must be placed on the purchase of this materisl,
not on olivine.

The buying personnel must, as soon ss possible, receive sdequate
treining in gesmology, in the use of instruments end in the fundementals of
cutting.




Annex 1
RECOMMENDED EQUIPMEMT AND ACCESSORIERS
A. Summary

Divisjon $us
Faceting ‘ 28,185
GCemmological 7,590
Bead-making, part "A” 6,600
Bead-making, part "B" 11,650
Cabochons 8,580
Slabbing 14,350

Seb-totsl 76,955
Contingencies (10%) 8,045

Estimated total cost ex works 85,000

B. Stage I — Paceting Division and gesmo cal traimi

Facet uipment Quantity

Pacetor with horizontal lap plate, fully

adjustable head. Ninimum 2-speed, 0.25 hp

motor 220/240 V, 50 Rz 12
Trim saw, 150 sm, sliding table with

indexed cutting gauge, and water pump,

0.25 hp motor, 220/240 V, 50 Hz 1
Crinder with preformer and diamond wheel,

0.25 hp motor, 220/240 V, 50 Hz 1
Vibrating tumbler, 16 kg capacity,

0.25 hp, 220/240 V, SO Hz 4

Total facering equipment

Accessories
Copper laps, 150 ma 36
Polishing laps, 150 mm 12
Lap rack, S5-slot (see figure I) 12
Dismond dust, 3 grades (cosrse, medium,

fine), total carats 1,500
Tin oxide, totsl kg ' 10
Alominium oxide, totsl kg 150
Silicon carbide, 46 grit, total kg 100
Silicon carbide, 220 grit, totsl kg 100
S8ilicon carbide, 4F grit, total kg 100
Steel rollers 6
Dops, flat, SO each of 3, 4, 5, 6 mm 200
Dops, cone, 50 each of 3, 4, S, 6 mm 200
Dops, vee, 50 each of 3, 4, S, 6 mm 200
Dop holder ]
Dop stands, 20 holes (see figure II) 20
Trensfer block 4

Alcohol lamp 3

Cost {$US)

1,100
200

2,000
300

500
500
300
200
400
400
400

50
200

20




Adhesive wax, total kg 20

Sew blades, 150 x 0.2 = 10
Paraffin oil, totsl litres S
Methylated spirit, total litres 5
Acetone, total litres 10

Stome papers and packaging materials
Brushes, cleaning cloths, detergent, buckets,
and miscellaneous items
Complete sets of sieves, 2, 6 and 10 mm 10
Gradiag mirrors 5

Total accessories

Iools

Spenner and socket set
Wrench, large

Wreach, medium’

Stanley knife

Screwdriver set, large
Screwdriver set, small

Lap dresser, -dismond tipped
Saw-blade dresser

Vice

Hand grinder with sluminium oxide wheel
FPiles, set of 3 .
Hammer

Trimming hemmer

Trimming pinchers

Dial indicator

Vernier, stasinless steel
Geologist's pick
Geologist's hammer, 2 1b
Geologist's ckisel
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Total tools

Spare perts

Motor, 0.25 hp, 220/240 V, 50 Hz
Bearing assembly for facetor
Bearing assembly for saw

Drive belts

-
O K

Total spare parts

Gesmologicsl equipment (to suit 220/240 V, 50 Hz)

Clectronic bslance scales, 0.01 x 130 carats 1
Balance scales snd weights to 20 kg 1
Binocular microscope with dark field and

stone holders 1

300
20

30

200
150

9,410

125
150
150
100

30

1,475

150
150
100 -

500

1,000

2,000
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Quaptity Cost ($US)
Pibre optic light 1 600
. Polariscope with light source 1 250
Refractomster 1 750
Dicroscope 1 100
- Spectroscope 1 200
Ultra violet light, short wave and
loag wave, with cabinet 1 400
Chelsea filter 1 50
Desk lamps 7 300
Binocular head magnifier, 2.5 x magnificstion 10 250
Hand loupe, 10 x magnification 18 200
Brass calipers 18 300
Gem tweezers, locking 18 200
White board and inks 1 150
Total gemmological equipment 6,950
Books
Cemns (Webster) 1 100
Practical Gemmology (Webster) 1 25
Gem Testing (Anderson) 1 75
Cem Identification (Liddicoat) 1 75
Genstones of the World (Schumann) 1 30
Mineralogy (Sinkankas) ) 1 75
Cemstone and Mineral Data Book (Sinkankas) 1 30
Van Nostrand's Standard Catalogue
of Gems (Sinkankas) 1 40
Gem Cutting (Sinkankas) 1 40
A Gem Cutters Handbook (Cox) 1 10
Faceting for Amateurs (Vargas) 1 50
Diagrams for Paceting, volume 1 (Vargas) 1 40
Diagrams for Faceting, volume 2 (Vargas) 1 40
Facet Cutters Handbook (Soukup) 1 _10
Total books 640
Susmary of Stage I
Faceting equipment 16,800
Accessories 9,410
Tools ' , 1,475
Spare parts 500
Gemmological equipment 6,950
Books —540
Totsl cost, ex works 35,775




Iguipment

Ultrasoaic drill, capable bole 1-25 mm
Crinder with diamond wheel

Total equipment

Ascessories

Threaded drill bits
Wire, silver solder and tools

Drill horm, 6
Total accessories

Total part "A"

» T e risls

Equipment

Trim sew, 150 mm, sliding table with indexed
cutting gauge and waterpump, 0.25 hp motor,
220/240 ¥V, 50 Hz

Round bead-lapping machine capsble of
at least 80 beads

Automatic edge grinder

Vibrating tumbler, 16 kg capacity,

0.25 hp motor, 220/240 V, 50 Hz

Total equipment
Accesgorjes
Saw blades, 150 x 0.3 mm
Additional drill horns
Aluminium oxide, totel kg
Total sccessories

Totsal part "B”

Totsl Bead-making Division, ex works

Cabochon Divisjon

Equipment

Trim saw, 200 mm, sliding table,
0.25 hp motor, 220/240 V, 50 Hz
$labbing saw, 300 mm, with power feed,
blade motor, 0.33 hp, 220/240 V, 30 Hz

-

-

150

750

4,000
4,500

150

10,000

150
900

EEE

18,250

750

1,000




Calibrating preformer
Criander, 200 mm, with dismond wheel,
0.25 hp wmotor, 220/240 Vv, 50 Hz
Crinder/drum sander, 200 mm, 0.25 hp motor,
220/240 Vv, 50 Hz
-Sander/polisher, 200 mm, triple head,
0.25 hp motor, 220/240 V, 50 Hz

Total equipment
eSS s

Sew blades, 200 x 0.4 mm

Sew blades, 300 x 1.00 mm

Sanding belts, 200 mm, 220 grit

Sanding belts, 200 mm, 320 grit

Sanding discs, cloth, 200 mm, 400 grit
Sanding discs, cloth, 200 mm, 600 grit
Polishing felts, 200 mm

Tin oxide, total kg

Dops, 50 each of 3, 4, 5, 6, 7 and 8 ==
Adhesive wax, total kg

Alcohol lamp

Methylated spirit, total litres

Brass calipers

Netal templates, set of 5, complate sets
- Hand loupe, 10 x magnification
Rinocular head magnifier, 2.5 x magnification

Total sccessories

Spare parts

Motor, 0.25 hp, 220/240 V, S50 Hz
Drive beltis

Bearing assembly for trim saw
Bearing assembly for slabbing saw

Total spare parts

Susmary of Cebochon Division
Equipment

Accessories

Spare parts

Total, ex works

10

100
100
50
50
20
10
300

NSO WVN
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150

30
100
130

430

4,950
3,200

8,580




Slabbing saw, 600 om, with power feed,
blade motor, 1 hp, 2207240 V, 50 Hz

Slabbing saw, 450 mm, with power feed,
blade motor, 1 hp, 220/240 V, 50 Hz

Vibrating lap, 650 mm, reversible cast lap
motor 0.25 hp, 220/240 Vv, SO Hz

Grinder, 300 mm, 3 speeds, wmotor 0.50 hp,
2207240 V, 50 Rz

Total equipment

Accessories

Saw blades, 4350 x 1.90 mm

Saw blades, 600 x 2.70 mm

Silicon carbide, 60 grit, total kg

Silicon carbide, 220 grit, total kg

Aluminium oxide, total kg

Grinding wheel silicon carbide, 60 grit,
300 x 38/50 mm

Totsl accessories

Spare parts

Bearing assembly for 600-mm saw
Power feed motor for 600-mm saw
Bearing assembly for 450-mm saw
Power feed motor for 450-mm saw
Bearing assembly for vibrating laps

Total spare parts

Summary of Slabbing Division

Equipment
Accessories
Spare parts

Total, ex works
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Figere I. PFive-slot lap rack

i Timber for sides top bottom 160 X 10 or similer
I Back herd board or ply
III Sheit must be of material that will not werp

N Sheit spacing S0Omm
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PURCHASE OF BQUIPMENT AND ACCESSORIES

It is suggested that the companies and associastions listed below be
coatacted to obtaia catalogues of their products. Uhea these are oa haad, aa
assessmeat can De made as to their suitability, and temders called at the
appropriate time.

Bachinery

Amscicean Gem Supply, P.0O. Box 156, New Loadoa, Yowa 52645, USA

Covington Nachinery, P.O. Box 352, Redlands, Califormie 92373, USA

Bomberg and Brusius KG, P.B. 130140, D6580 Idar Obersteim 3, Federal Republic
of Cermany

Imahashi Mfg. Co. Ltd., 533 Hino, Hinoshi, Tokyo, Japan

Lapidary Wholesslers Pty. Ltd., P.0. Box 457, Clem Waverley, Victoria 3150,
Australia

Lux sac Co., D6370 Oberursel, Oberurselstrasse 64, Federal Republic of Cermeaay

MK Highlaad Park, 12600 Chadromn Aveame, Hawthorae, Califormis 90250, USA

Tagit, 8321 Passons Blvd., Pico Rivers, Califoraia 90660, USA

Taglieria Artigiano, Pietre Dure S-1, Via Natale Batteglis 10/12, 20127 Milano,
Italy

Ultra Tec., 1025 E, Chestanut Ave., Santa Ana, Califoranie 92373, USA

Instruments and M:b

Estwing Mfg., 2647 8th Street, Rockford, Illinmois 61101, USa

Gemmological Association of all Japan, Tokyo, Japan

Gemmologicel Associstion of Great Britain, Saint Dunstan’s House, Carey Lane,
London, EC2 V8AB, United Kingdom

Gem Instrument Corp., 1660 Stewart Street, Sants Monica, Califormia 90404, USA

Lapidary Journal, P.0. Box 80937, San Diego, Califormia 92138, USA

Mettler Waagen GmbH., Federal Republic of Cermany

O'Haus Scale Company, Flocham Perk, New Jersey 07932, USA

Ruben and Son, Hovenierstraat, Antwerp, Belgium

Scientech Inc., 5649 Arapshoe Ave., Boulder, Colorado 80303, USA

UVP Inc., P.O. Box 1501, San Gabriel, California 91778, USA

When considering the purchase of the equipment and other items, the
following points should be borne in mind:

(a) Books can be dispatched by mail, instruments best by airfreight, and
heavy machinery by seafreight;

(b) If Imahashi is chosen as the supplier of the faceting machines, then
it would be prudent to include the ultrasomic drill in the order. This would
save considerable packaging charges, freight and other clesring expenses. 1If
they are not selected, then the drill can wait until s later date;

(c) Some faceting machines ellow for a dop size of 6 mm diameter, whilst
others for 1/4 inch. Therefore, the chuck size of the grinder preformer must
be compatible with the chuck size of the faceting mechine;

(d) If Tegit is chosen as the supplier of the vibrating tumblers, the
order should include sn extrs two hoppers per mechine, because the life of the
plastic hoppers is limited. Airfreight could be considered for this purchase.




The material uwsually purchased is termed "aine rua™, i.e. all the
material found and offered by the seller. The Duyer them grades it iato three

quealities and pays accordiagly. The third grade is always preseat in wine-run
material, but as it is of no value to this gem-cutting project, it should be
costed as such. All costs and expeases should be absorbed im the first- aad
second-grade valwes.

It is estimated thet the amanal buyiag expeanse is birr 35,000. This

figure is based on wages, per diem, travel, office remt, and a 20 per ceat
contribution to geaesral overheads. The cost of buying mmst mot inlcude items

of & capital mature, traimiang expenses or swpervisioa. Supervisioa is
included in productioa costing.

At the ead of the fimamcial yesr, s review of the actual buyiag expenses
should be mede and @ detailed list provided. This cam be compared with the
estimates, and an wader- or over-absorptioan reflected in the sccounts. Based
on that information, & projection of beuying expemses for the easwing year can
be compiled.

B. Procedurs
Step 1, buyer

() Record the weight of the material purchased in each grade and the
price paid;

(b) Regrade the material more accurately into 1st, 2nd and 3rd grades;

{c) Send the material to the factory with details on (a) and (b) above.
Step 2, factory

(a) Check weight of material received from the buyer;

(b) Check the grading, adjust if necessary, and advise the buyor' if
significant variations are found;

{c) Apply material stendard cost as described in the next section;

{(d) Apply the expense standard cost. Initially it is suggested to use a
total standard cost of birr 250 and birr 58, for grades 1 and 2 respectively.

C. $tanderd costs

To establish a standard cost for rough stone, the following system can be
used, which should, however, be reviewed each quarter, and sdjusted if deemed
necessary.




Quarter eanded (date)

1st 2nd rd

Original purchase grade grade grade Total
(a) Weight (kg) .o e XX
(b) Price paid per kg (birr) -
Total purchase price (8) x (b) (birr) coo cee ces yyy
Fina] gradisg
(c) Weight (kg) ces . e XX
(d) UWew value per kg (birr) ey . n.s. -
Total adjusted price (c) x (d) (birr) ces .ve n.s. Yy
Expease of buyisg
(e) Actual expemse (birr) . cee n.a. zzZ
(f) Expease per kg (e) : (c) (birr) ces e
Cost price per kg (d) + (f) (bircr) ces cee
Notes

1. The total weights "xxx" in items (a) and (c), must be the same.
2. The value of the subtotals "yyy” must bs the same.
3. Third grade will show a weight but no value after finsl grading.

&. The value for the 1lst grade will be approximately twice that of the
2nd grade. :

S. The total buying expense for the quarter will be apportioned, one third
to the 1st grade and two thirds to the 2nd grade.

6. The actual expense divided by the final grading weight, will be shown in
item (f).

The reverse side of the standard cost sheet can be used to record all the
sctual expenditures as well as details of the stone originally purchased.

\ { de d_cost sheet Quarter ended (date)
Summery expenges incl. in Actus] Buying Expense Birr
s e® = s e e e veowver LA AN BN BN BN AN BN AN J &

Total expenses for the quarter coe




Average price
per kg

||
| |




ASSESSMENT OF RAW MATERIAL CURRENTLY OM STOCK

Four parcels of stome om stock at EMRDC were checked for quality and
suitability for the project, and the following findings were made:

Parcel 1. Described as "Selected rough material, weight 585 grams, peridot™.
Actual: Pirst quality faceting grade 172 grams or 30 per ceat.
The average weight is less than 1 gram per piece.

Parcel 2. Described as "First grade peridot, weight 309 grams™.
Actual: First quality facetiag grade 96 grams or 31 per ceat.
The average weight is less tham 0.34 grams per piece. It was
surprising that nc larger msterial was included in that parcel.
It was alarming that this percel of “virgia™ stock comtained s
piece of srwm material. It is believed that the material was of a
high grade, but that the top material had beea removed either
before offering it to the buyer, before it resched EMRDC at Addis
Ababe, or before the expert had imspected the parcel.

Parcel 3. That parcel contained 20 kg of mime-rum olivine, and a quick
selection revealed 52 pieces of faceting guality, weighing
62 grams. A closqr examination may reflect a yield of 1 per cent.

Parcel 4. Out of the & kg of garnet only 379 pieces weighing 141.2 grams were
transparent and relatively free from inclusions. This represents
en average size of 0.37 grams, which is not a recommended size to
be included in the cutting programme.

It is estimated that at present there are between 1,600 and 1,800 kg of
olivine in stock. Tn order to assess its value to the project more accu-
rately, it is recommended to tumble polish some of this material im a barrel
tumbler with abrasives. The cracked and worthless stone will wear away, and
the material with veils and other imperfections will be easier to recognize
becsuse the external surface will be polished, enabling a clesr internal
view. Stones which are not suitable for faceting can be drilled snd strung as
beads. Arrangements have been made to borrow a tumbler for this purpose.

Only top quality and large-size garnet should be considered for this
project, as there is a glut on world msrkets. It is unlikely that the
production costs could be recovered by cutting small pieces. Clean, blocky
shaped material, larger than 2 grams, should be retained for beads and gem
trees, and the balence used for sbrasives.

c ded costing fo ugr k of v

(s) Actusl purchsse

1st 2nd 3rd
Epade grade grede Iots)
Weight (kg) 0.089 128.787 1,586 1,715.876
Price paid per kg (birr) 30 13 —_3 -

Total purchase price
(birr) : 2.67 1,931.80 7,930 9,864




(b) After vegradisg

Weight (kg) 50 558 1,107 1,715
Mjusted price per kg (birr) 30 13 n.a. -
Total adjusted price
(birr) 1,500 8,370 n.e. 9,870
a , asonable bw {1 ]
Birr
Wages (2 buyers) 8,000
Per diem 11,000
Travelling 5,000
Reat of office 5,000
Subtotal 29,000
Coatribetion to overheads (20%) 6,000
Total expemses 35,000
Costing
1ist 2ad 3rd
grade grade grade Total
Weight (kg) 50 558 1,107 1,715
Material cost (birr) 1,500 8,370 9,870
Expenses (birr) 11,000 24,000 35,000
Total cost price (birr) 12,500 32,370 44,870
Add 25% profit 3,125 8,092
Total sales price (birr) 15,625 40,462
Cost price per kg (birr) 250 58
Sales price per kg (birr) 312.50 72.50

It should be stressed again that the first-grade rough stone should not
be sold, but all of it kept for production.
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Amsex V]
COSTING ESTINATE FOR INE FACETING DIVISION

The costing for this divisioa has beem based omn the followiag asswmptioas:

(a) That is is the inteatioa of INRDC to estadblish a pilot gemstone
industry with 12 faceting machines and the appropriate accessories;

{(b) Tiat, at & later date, other aspects of the lapidary industry, such
as cabochon cutting snd menufacture, will be iatroduced;

(c) That the costs of trainimg persounel, both in gemmology and gem
cutting, are not to be imcluded.

As the merket demends calibrated stome sizes, i.e. a finished product cut
to an exact millimetre size, it is suggested that the production of faceted
stones be comcentrated om the following sizes:

Rowad 3, £4,5,6,8, 10mm
Oval 6x4,7x5,8x6,9x7,10x8mm
Rectangular 8x6,9x7,10x8mm

Larger material should be cut to best advantage.

In calculating the production costs (labour, material end direct
expenses) an additional contribution to general overheads of 20 per cent has
been imcluded.

Summary for the first two years of operation:

Year 1 Year 2 Total
Production weight (carats) 12,600 20,280 32,880
Market value ($US) 37,100 59,840 96,940
Production costs ($US) 45,300 50,655 95,955
Surplus (loss) ($US) (8,200) 9,18 . 985
Average cost per carat (3US) 3.59 2.89 2.92
Average selling price
per carat ($US) 2.94 2.95 2.95
A. t vye ()
Lebour costs
Position Numbes of staff
Supervisor p
Grader 2
Orienter/trimmer 1
Dopper 1
Calibrator p
Cutter 12
Labourer 1

The estimated total labour cost is birr 53,000 or $US 26,500.




Uateriel costs

Prom the rough olivime om hand, it cam be expected that 10 kg of
first-grade faceting peridot cam be extractad. For the purpose of this
estimate, a price of birr 250, or $US 125, per kilogram has been used.

If the yield from 10 kg of rough stome is 25 per cemt, thea it cam be
expected that the productiom will be spproximately 12,500 carats ia the first -
year. This figure is coufirmed by the followiag exercise.

Output of 12 machines:

Weeks Amount cut

1-13 10 cts per machine

14-26 20 cts per machine, weekly
27-52 30 cts per machine, weekly

Total productioa

It is expected that the product mix wouwld be:

Under 1 ct 15% .
1-2 cts 15%
2-4 cts S0%
4 cts and over 20%

Total production

Seis B

Carats

Ot bt

§88

-]
12,600

:

As the cutters are not skilled, very little saleable material will be
produced in the first three months, as most of their time will be spent in

training and practice.

The total material cost for 10 kg at $US 125 is therefore 3US 1,250.

Direct expenses

Machinery overhead (25% of originsl cost assumed
at $Us 20,000)
Accessories and consumables (estimate per year)
Total direct expenses

Susmary

Labour
Material
Direct expenses
Total direct costs

Contribution to genersl overheads (20%)
Total production costs

Volume of production 12,600 carats
Unit cost per carat $uUs 3.59

4

10,000
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Harketing
It is estimated that the following selliag prices could be achieved:
.« $US per ct
Under 1 ct 1
. 1-2 cts 2
2-4 cts 3
4 cts and over S

If the foregoing figures are applied to the yesrly production, then the
total warket value would be:

Production in cts r ct $us
1,900 1l 1,900
1.900 2 3,800
6,300 3 18,900
2,500 5 12,500

Total market price 37,100

The estimated loss in the first year of operation is therefore $US 8,200.

B. Second yesr of operation
Production costs
Output of 12 machines:

Veeks Amount cut Carats
1-26 30 cts per machine weekly 9,360
27-52 35 cts per machine weekly 10,920
Total production 20,280

If the yield remains 25 per cent, then the rough material requirement
will be 16 kg. It is expected that costs will increase by 10 per cent over

the previous year.

$us

Total production cost year 1 45,300
Additional material cost for 6 kg at $US 125 750

46,050

v 10% increase 4,605
Total production costs yesr 2 50,655

Volume of production 20,280 carats
Unit cost per carst $US 2.49

Marketing

If the same proportion of product mix is achieved, and prices remain
constant, then the following will result:




Qualjty

Under 1 ct
1-2 cts
2-4 cts
4 cts and over
Total markst price

- 40. =

cti

3,040
3,040
10,140
4,060

$US per ct $US

3,040

6,080
30,420 .
20,300
59,840

NN -

The estimated profit ia the second year of operatiom is threfore $Us 9,185.




Irajning in gradisg

Supervisor
Ceologist

Buyer

Grader
Orienter/trimmer
Calibrator

Equipment purchase

Cleaning materials
Sieves

Grading mirrors

Trimming hasmer
Trimming pinches

Balance scales for 20 kg
Desk lamps

Binocular head magnifier
Hand loupes

Gem tweezers

Balance of stage 1

Equipment and accessories
Premises available
Paceters employed
Instcuctor

N

MMM MMM NN

[y

10

~N
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Annex VIII
PERSOMNEL REQUIREMENTS

The staff levels have been kept to a bare minimm in order to test the
viability of the project. Administration snd non-techmnical personnel have
been excluded, as it is felt that these functions, when they arise, can be
sdequately handled by existing EMRDC departments. The comtribution to
overheads in the costings should cover this aspect.

It must e remembered that, as in any manufacturing project, expenses and
down-time will seriously effect the viability, that is if raw materials or
services are not provided as and when required.

Position
Manager

Technical
supervisor

Gemmologist/
geologist

Responsibilities Steff supervised
Discipline and performance Technical supervisor
Lisison with administrative
departments Gemmologist/geologist
Development and planning
Marketing
Technical training Dopper
Cutting . Calibrator
Tumbling Faceters
Quality of output
Location of deposits Buyers
Development of fields Graders
Procureseit of stone TIrimmers
Grading Orientater

Preparation for cutting
Gemmological training

A. Staffing levels by division

E

Faceting

Supervisor
Geologist/gemmologist
Grader
Orientater/trimmer
Calibrator

Faceter

Dopper

Hl -
Oh= 0

Beads

Part A

Carried out by faceting personnel
Part B

Trimmer

Lapper

Tumbler operator

W
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Cabochons
Slabber/trimmer 1
Calibrator 1
Cutter L]
‘ 6
- Slabbing
Slabber 1
Polisher 1
2
Total personnel requiremant 30
B. Job descriptions
1. MHanager
Immediate supervisor: General Manager
Education: University degree in appropriate discipline
Experience and Proven managerial and leadership skills, with
desirable qualities: 15 yesrs experience.
Some knowledge of production techniques.
Marketing ebility.
Duties: Responsible for discipline and overall performance
of operations.
Budgeting.

Development and planning.
Market establishment.
Quarterly report to General Manager.

2. ZTechnical supervisor (deputy mansger)

Immediate supervisor: Manager

Education: Appropriaste university degree or diploms
Experience and Practica) experience in lapidary, with particular
desirable qualities: emphasis on faceting and jewellery making for at

least 10 to 15 years.
Leadership qualities with ability to meet
deadlines.

Duties: Technicsl training of staff.
Cutting and processing of raw meterial to finished
product stage.
Quality of finished goods.
Record details of production.
Monthly report to Manmager.




3. Gemmologist
Immadiate supervisor:

Bducation:

Experience and
desirable qualities:

Duties:

4. Gem buyer
Immediate supervisor:

Education:

Experience and
desirable qualities:

Duties:

- A4 -

Manager

University degree in geology or diploma in
gemmology

Must have undertaken field project work.

Ability to organize and undertake exploration and

development of new gem areas and prepare
evaluation reports.

Leadership qualities with ability to meet
deadlines.

An interst in gemmology.

Ten years experience in related fields.

Location of gem deposits.

Development of field sites.

Procuremsent of rough stone.

Grading and preparation of stone for cutting.
Undertake course in gemmology.

Provide gemmological training to staff.
Maintein appropriate records.

Monthly report to Manager.

Gemmologist
BSLC with English

No experience necessary as full training will
be given. .

Good eye sight and colour co-ordination.

Ability to communicate effectively.

Megotiating skills, with five years experience.

Purchase raw material suitable for the project.
Keep adequate records.
Advise management of sll known sources of
gom materials.
Monthly report to gemmologist.
Other duties as assigned by the gemmologist.

5. Grader, orjenter, trimmer

Immediate supervisor:
Rducation:

Experience and
desirable gqualities:

Gemmologist
ESLC with English

Mo experience is necessary ss full training will
be given.

Good eye sight and colour co-ordinstion.

Dexterity.

Interest in gemstones.

Five years industrial experience.




Duties:

6. Calibrator, dopper
Ismediate supervisor:

Bducation:

Experience and
desirable qualities:

Duties:

7. Paceter
Immediate supervisor:

Education:

Experience and
desirable qualities:

Duties:

- &S -

Sort stomes iato specific categories.
Trim material where mecessary.

Hark cuttiag positiom oa stomes.

Record weights of material.

Naintein machinery and tools as directed.
Other duties as assigned.

Techaical supervisor
ESLC with English

No experience is nmecessary as full treining will
be given.

Good eye sight aad colour co-ordimstion.

Daxterity.

Interest ia gemstomes.

Dop stones.

Preform to specified sizes.

Haintein machinery and tools as directed.
Other deties as sssigned.

Technical supervisor

ESLC with English

Mo experience is necissary as full traiming will
be given.

Good eye sight and colour co-ordination.

Dexterity.

Strong concentration powers.

Interest in gemstones.

Cut and polish stones to specified sizes.
Maintain machinery and tools as directed.
Other duties as assigned.




Rough
stone
Grade
Facet Tumble Reject
quality}pNo —— quality—No
| |
Yes Tes
Tumble
polish
}
Grade
Facet Bead Reject
quality [—-No—‘ qguality rNo— m
| !
Yes YTs
Trim and / prill
orientate I
Calibrate string
Facet
Finished goods Discard or use

for other purposes
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Apmex X
GRSIOLOGICAL TRAINING PROGRAMME

« An iatroductioa to gemmology should be givea to all perticipaats in the
gemstone project. This shall imclude techaical aspects of various gea

materials, gradiang amd orieatatiom of stones, cutting, use and care of
. instrumeats and routine machine maiatesance.

The following outlime is recommended as a backbome for such a trainisg
course:

1. Iatroductioa to gesmology

(a) Himersls, rocks and gems
(b) Chemistry

2. Crystallography
(a) Symmetry
(b) Crystal systems

(¢) Grading
(d) Orientation

3. GCem instruments
(a) Hand loupe and head magnifer
(b) Tweezers
(c) MNMicroscope

4. Physical properties

(a) Cohesion
(b) Hardness

S. Specific gravity
(s) Hydrostatic weighing
(b) Heavy liquids
(c) Specific gravity tables
6. Light
(a) Reflection
(b) Refraction
{¢) Polariscope
v {(d) Chelsea colour filter
7. Refractive index

(s) Use of refractomster
(b) Refractive index tables

8. Colour
{(a) DvDichroism

(b) Use of dichroscope
(c) Use of spectroscope
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9. Lmminesceace
Ultra violet light
10. Specific gem materials

(a) Peridot

(b) Garnet

(¢) Corunduma
(d) Beryl

(e) Ornamentals

- 11. Cutting

(a) Tumble polishing
(b) Paceting

(¢) Cabochon cutting
(d) Vibrolapping

12. Maintenance
(a) Care of instruments

(b) Machine maintenance
(¢c) Storage of stones

- Recommerded texts -

Practical Gemmology (Webster)
Mineralogy (Sinkankas)

Gems (Webster)

GCem Testing (Anderson)

In order to have uniformity within the project, the following trade
terminology should be used, and the grading procedures adhered to:

(a) All measurements should be referred to in millimetres;
(b) Grams should be used to record the weight of rough stones;

(c) Onme fifth of a gram (carat) should be used to record the weight of
cut stones;

(d) Gems should be priced in United States dollars as this is done in
most international gem dealing.

Gradipg of rough stones
1st grade

Eye clesn, i.e. transparent with no inclusions in centre of stone
If inclusions exist, stone can be trimmed without much loss

Good colour

Blocky shape

2nd grade

Transparent, with slight inclusions
Colour varisble
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3cd grade

Opaque, cracked, many inclusions
No transparent areas of a size that would be usable if stone trimmed

Grading of cut stones
. AA grade

Well cut
Bo inclusions

Good depth of colour

A grade

Well cut Well cut
Slight inclusion or Bo inclusion
Good colour Colour down

B grade

Well cut
Slight inclusion
Colour down
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Legend to rooms shown on the factory layouwt

This room will coataia the tumbling and drilliag faclilities. As the
noise from these mechines is coastamt, it is desirable to have a separate
room away from other activities. Requirements are beaches, a sink,
lockable cupboards end adequate power outlets.

This section will contaia the bead division, and bench space, a sink and
power outlets are required.

Slabbing division - requicrements as for sectiom B.
Cabbing division - requirements as for section B.

This area is reserved for the jewsllery division, or for additional
storage space.

Fl1 and F2 are toilet areas.

Suypervisor's office with lockable storsge cupboards, benches and space
for s safe.

This is the faceting section, and among t1¢ essentials for guality
faceting are good light and cleanliness. It is important that the
cutting -_aps be k2pt free from contamination by dust, swarf or comtact
with other laps.

Benches, 4 m long and 1 m wide, would be desirable. Imitially, four
machine stations would be located at each bench. When it is considered
necessary to increase production, additional machines can be purchased
and operators seated opposite original staff. Individual lighting should
be provided, with electrical power and water sources under the benches.
Dual outlets for each utility are required at each station. Waste water
outlets would also be located under the benches. Each station should
have & lap rack and s dop stand, lockable drawers for tools and personal
items, and s height-adjustable swivel chair with a backrest. (FPor
details see figure III.)

This area will sccommodate the orientation, dopping and calibrating staff
and machinery.

In order to obtain maximum optical performance from the stone, the table
facet must be correctly positioned so that the light will pass through
sad reflect off the pavillion and crown facets before emerging. If the
facet angles are wrong, then the light will be interiilly reflected and
the result will be a lifeless stone. Dopping is the method of adhering
the stone to & stick so that it is easy to work by hand, or in s
calibrating machine, or a facetor.

Bench space with lockable drawers is required, also sdegquate lighting,
power outlets, water supply, snd waste-water outlets.

The gemmologist and the laborstory will be located herse. Bench space and
s sink, as for room J, is required.

This room must have adequate morning light as grading and trimming of
rought stone will be done here. It should have windows on two sides.
Bench space with lockable cupboards and drawers is needed together with s
sink and power outlets. Scales for weighing up to 20 kg should be
located here to record the weight of matsrial received and after
trimming. 7This information is required for accounting purposes.
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Legend to machigery shows os the factory layout

Paceting machines

Trim saw

Preforasr

Vibratiag tumblers
Ultrasoaic drill

Grinder

Trim saw

Round bead-lapping machine
Automatic edge-griadiag machine
Vibrating tumbler

Irim saw

Slabbing saw

Preformer

Grinder/drum sander
Sander/polisher

Slabbing saw

Slabbing saw

Vibrating laps

Grinder




- 5S4 -

Amnex XII
SUGGESTED ACENTS

The companies and firms listed below may be interested in agency
srrangements with EMRDC. All are well known and reliable. However, the
quality offered must be of first class, as there is little opportunity to sell
poorly cut stones.

'ede! Republic of Ce

Julius Pstsch Jr.,
6580 Idar-Oberstein

Weinz and Nebert,
6581 Idar-Oberstein, Dorfwiesenstrasse 8

Jepen

Imac Corporationm,
533 Rino, Hino—shi, Tokyo

United Kingdom of Great Britain and Nortkern Ireland

Bezalel Gens,
Hatton Gerden, London

Hirsh Jacobson Merchandising Cc. Ltd.,
91 Marlebone High Street, London WiM 3DE

United States of America

American Gem Supply,
P.0. Box 156, New London, Iowa 52645

House of Onyx,
P.0. Box 261, Greenville, Kentucky 42345

Lochs,
312 Main Street, Emmaus, Pennsylvania 18049






