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UNDERSTANDING THE GLOBAL SUPPLY OF EMERALD, RUBY AND SAPPHIRE

[, Scope ofthis paper

This paper follow on fromthe reportiislobal Emerald & Ruby Supply: Analysing MarkefjDaitten

for and published by Gemfields in March 2022. The first tegsaitifferent sources of data (notably UN
Comtrade and USG@hd comparedthesewith miner8direct information (notably from Gemfields,
Grizzly and Fedesmeradd his research indicated that online data related to coloured gemstorse supply
unreliable, often missing, and values are underdeclared.

This new research has three objectives:

1. Restructure and update data from the previous report

2. Add market analysis of sapphire

3. Find new sources of information, working in collaboration with other miners, associations,
cooperatives and consultants, to provide stronger statistics on the supply.

It shouldbe noted that this report does not aim to provide an exhaustive list of all the emerald, ruby and
sapphire deposits in the world, but rather &sausthe countries that have been and/or are still important
sources for these gemstorieghe same way, the report does not aim to proei@dé of the mining
operations (such information can already be found in the literature), but rather provides the names of the
main deposits, their discovery, period of activitadescriptiorof their productionvheeverpossible.

The main objective is to provideawewriew of coloured gemstone supply, its evolution across the past 40
years, and its current status, in the most accurate way Jdssitdger is written in a way that aliw

reader tago directly tesections that may be of intergsdr country and/or gemstone), therefemme
information may béduplicated

Production data is presented in voltenes (kilogram} and the trade flows are presented in texiones
(US dollars The main sources of information are:

- The United StaseGeological SurveWJSGS), the largest agency collecting data on mineral
production from all countries in the world, since the 1970s. The information delientethe
mineral yearbooks of the different countries analysed.

- Miners, mining associations and consultants who have partiniffsgegport as collaborators.
Some have decided to remain anonymous, whils atbenentioned. The collaborators have
shared informatiom the form of data, data rangeslexpert opinions.

- When available, minerals statistics from the c@upmernmental entities, which are usually under
the Ministriesof Mines

- The Extractive Industry Transparghitiative @ITI§ reports, for the countriésat participag¢
in the programe

- Bibliograpit researgmotably from industry specialised publications likeabazine&ems &
Gemology, Journal of Gemmology and InColor.

The collaborative approach to this resealotved production and trade data to be sourced directly from
reporters, whether miners, assesiatining cooperatives consultants. Data sourced directly from actors

in the industry ensured greater reliability and challenged the other existing data sources in order to support
or disprove reported figures. Of course, the limitation of this prioicquiaboratiorns that it can only

work if actors are willing to share their information. Therefore, thweatifor provided in this report will

be compiédfrom data provided by actors, as well as freely availafterdat(sGS and UN Comtrade.

In order to preserve the confidentiality of each collab®ranéormation, the report presents total
production and trade flow statistics per coumtrtyper operation or deposit.
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Another new objective compared to the previous report is to include information abdigathe and
Smallscale MiningASM) sector. This is especially challenging as artisanal aisdamatiining is often
informal, without any formal record of production or sales. Some ASM producers have figures, but do not
want to share information to avgalernmentsccessing their data. Some ASM data are officially reported

to the government, butostusually remains undeclar@allaboratingvith associationgpnsultants and

miners of all scales has enabled this research to provide a betteroéstimataref global supply
attributable to ASMTherefore, the report attempts to giveestimag of the undeclared portion of
production.

/l.  Collaborative work and acknowledgements

As mentioned above, this report aimed to collect information from various types of collaborators.
ApproximatehL00peopleand companies have been contacted for this ndfsovtish to thank aif those

who have agreed to participate. Some collaborators have decided to remain anonymous, and their names
will not be disclosed here. Others have agreed to be quoted, namely:

- GemfieldsGroup Limited

- Alpha Ntayomba of the Population Development Initiative (PDI) of Tanzania
- Gabriel Angarita & FEDESMERALDAS

- Harimala Tsiverisd4erizqg consultant, MadagasA&M specialist.

Although many have been contacted, there has been a notable resistance to collaborate and share
information. Thee are multipleeasons for thisiotably

- Data onfidentiality:it should be stressed that this research was done by an independent
consultancy company, and all discussions and data sharing were carried out uridataNDAs.
presented at a country level onlypspersonal or company details are presented, and no reader
can tracehe informatiorbackto its sourceNevertheless, this procedure natssufficiento
reassure sonud the people contacted

- Fear of providingnformation to governmentsithoughgovernmentsare alreadyaware of
smuggling and unddeclarationn their counies contacted parties were often concerned about
the impacthe report could hawan their governments.

- Fear ofdevalingthe product by talking about quantigcause the volume of coloured gemstones
produced is never clearly disclodgsl,contributeso the rarity and desirability of tienstones.
However, for other precious commodities, like diamonds and gold, volumesvnalh kreoyvn,
and this knowledge does not impact their Valéeect, thefindingsof thisreport actually neforce
the rarity of finequality gemstones.

- As coloured gemstodatais highly unreliable, many did notagevalue iattempingto compile
it, leading to a classicious circleThe lack of data and scarcity of information about production
are factors thamake itmoredifficult to increase the scaldltd industryThis has a direct impact
on development and investment in the sector, and tleayefitre strengthof the supply chain.
Companies who want to promote both minerals and responsible practidesdbutotwishto
shareheir dataeverunderconditions otonfidentiality, are failiimgtheir pledges afansparengy
engagememindmore sustainable practices.

The aim of such a collaborative work is to promaitsured gemstoneggobally and allow individuals,
companies and organisation to have access to reliable informatisrsurhieed up in guote froma
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high-quality reporbythe consultandyevin SourcegAn industry that is organised, harmonious and speaks
with one voice is bettable to influence government and communicate its developmefti needs

/ll.  Challenges

Before drawing conclusions from the data presented herein, readers are alerted to the significant challenges
involved inobtaining data and information about coloured gemstone supply and the downstream market.

The major challenge when trying to aggelsalcoloured gemstone production is the lack of available data.

The previous report highlighted that availablieedata usually reflects exporésher tharproduction

andismostly reported in valtermsrather thawolume Furthermore, export numbers could bex@orts

and exports of gemstones produced much earlier in time. Also, these data are almost always reported for
total emeralds, rubies and sapphires, rather than for each individual gemstiosrec@niplication arises

in that export data is often published Goorkedgemstones (those that have been cut and polished),
instead of for rough gemstones.

These challenges in data availatsbyltfrom various factar

- Large scale miners do not always disclose their productia digjtinere is no obligation to do
so, andhis isconsidered to be sensitimBormation

- Artisanal and smaltale minei@e normallinformal and do not have reporting standards in place.

- Gemstone mining occurs in méagseconomicaligdeveloped countriaghichdo not have strong
reporting standards in place.

- In moreeconomicaligeveloped countries, like Australia, the reporting of gemstone production is
not thatimportantto authoritiesas the gemstone industryaisly insignificant compared to the
rest of the mining sector.

Readers should also be awareulitain the gemstone sector, quality is key. Any quantities reported cannot
directly indicatmarket share or sizeithoutspecifingthe quality of the gemstonesjuestionSimilarly,

values will not reflect volumesther for production or trade floiecaustvo genparcesd of the same
weightcanbe worthwildly differing amountepending upon the quality of tfesrstones contained within

each parcel

Production information is typically declared either in terms of quantity or of value, but very rarely with both
sets of data together. This is a major obstacle when trying to seesthmpliigide picture, because

providing quantity with valggves a clearer pictuégemstone quality and pricing. Unlike with many
commodities, gemstone pricing is enormously sensitive to subtle changes in colour and quality. For example,
it is difficult to talk about the ruby market as a wastlee marketovers quél and price rangesnging

from red corundum to fine exceptional rubies reserved for high jeaetlahe price per carat can vary

by a factor o8B0 million! This feature of coloured gemstones also has profound implications fer deposit
hosting nationgllowing the price to be set at the point of export from the host country inevitably leads to
acute undepricing as the value is so subjective. This, in turn, highlights the fact that official export data is
likely to seriously understate the trueevailthe gemstones.

Another important challenge when tryingassessupplysidedevelopmentss the lack of consistent
reporing following the history of a discovery, deposit or mine. Usually, when a discovery is made, and a
mine or a rush happethere will be several reports on the sulsetd witim the nexthreeyears. Then,

no followup reportsare issuedsometimes leaving gaps of decades with no information on the status of

1KyngdorMcKay, Y., Jorns, A., Wheat, B., Cushman, T., & Nemomissa, S. (2016). An Analysis of the Commercial
Potential of Ethiopi& Coloured Gemstone Industry.
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production. While researching information for this report, the author clearly noticed that oldér reports
thoseissuedefore the 199G almost always presented sections on mining and production, giving some
estimated figures of recovery. At the time, these data often came from interviews or Galdwecskly

in morerecent yearproduction estimates have disappeared from gemmological reports, and it is notable
that talking about productioor traded volumess perceived as intrusive and seasitiwadaysThis

contrast in information disclosure between peisquarticularly strikings most of the current suppliers,
whether minerer trades, are novseekindrigher transparency and responsibility in the trade.

Considering the above challenges, it should be kept in mind that the data collected and used in this report
are unfortunatelyoften inconsistent and far from robust. Yet, these are the only data sources readily
available for analysis and interpretation, and they allow a useful, if somewhat fuzzy, picture to be formed.

Note on trade flows and UN Comtrade data

UN Comtrade data is widely used in this report to refletttiaé trade flows, exports and imports for
each country of interest. It is important to properly understand what these ateabersow they are
captured.

UN Comtrade is the shorter name for United NattmmmodityTrade Statistics Database. It is the largest
database for trade flows, exports and imports, covering a period from li@&2rifodaation igprovided

by more than 170 countries. The reliability and quality of the data depends on the reporting country. All
informationis reported per country and per commodity type, and the traded values are all in US dollars.
Commodities are classified as per the Harmonised System (HS).

The HS is atandarded numerical systemwhich classifies prodattaded between countries. During an
export, the sellanustchoose the appropriate code to describe the product being expusteths
authorities around the world use this code to charges duties and taxescotteinkBmation can be
used tacalculaténdustry statistics on trade flows.

For the purpose of this study, two HS codes will be looked at:

- 710310 Stones; precious (other than diamonds) anepsecus stones, unworked or simply
sawn or roughly shaped, not strung, mounted or set
e Can be interpreted as rough gemstones
- 710391- Stones; rubies, sapphires and emeralds, worked (other than simply sawn or roughly
shaped), not strung, mounted or set
e Can be interpreted as {foemed, cut and polished rubies, sapphires and emeralds

These codes are not specific g anevariety of gemstonbowever knowingwhich gemstones are
produced in a given country, they can still be helgstimatinghe flows of specific gemstones. Also,
the definitions are not very clear, and it should be noted that theoenaneconsistenciesetween
reportersn the choice ovhichHS codedo use fothe same product. For exampteme countries do not
have significant processing factorieaeméinown t@xportmostlyroughgemstonesdutneverthkesghe
majority of exports from these countries magpartedunder HS code 7103%thich should be used for
@vorkedgemstones instead of rough

The HS code issaxdigit code, but countries can use extra leyatiding digits, to be more spe@bout
whichproducts they are importing and exporting. In the gemstone industry, Thailand has implemented two

2 https://unstats.un.org/wiki/

© 2025GEMFIELDS LIMITED Page |7



UNDERSTANDING THE GLOBAL SUPPLY OF EMERALD, RUBY AND SAPPHIRE

extra digits on the HS codes 710391 and 710310, to give inforagdidinghe gemstone variety,
allowing more precision and analysidefsth analysis of Thai trade flows is preseantddpter?.

When capturing and reporting trade da&,United Nations Statistics Divisimeommends irg) the

country of origin for an import, and the last known destination for an export. Ideally, imports and exports
mirror each othermeaning that if country A is importing something from country B, the same export
movement should be reportedcbyntryB. In realitythis is not always the case d@e to

- The difference in trade vadumetween imports and exports: imports are reported CIF (including
insurance and freight costs), whereas exports are reported FOB (free on board). This means that
imports are usually higher in value than exports.

- Imports are often more accurately recordé¢iuisagiformation is used generate revenues from
taxes and customs fees.

- Different HS codgcan be used by importers and exporters.

As an examplef this, for the HS 710391, Mozambicgmgoreda total export to Thailand $97.8v for
thetenyear periofom 2012 to 202LonverselyThailand only repada total import from Mozambique

of $30.2M. This is a significant difference, which can alsxgained byhe fact that Thailand uses a
Special Trade Systemhile mostothercountries are using the General Trade System. With the Special
Trade System, when a country is importing from a freezone, the country of origin before the transit via a
freezone can be lost, and the importing country is then importing from itseliviiyihésmaimaporter

for commodity HS 710391 to Thailand is actually Thailand itself.

For each country of interest in this study, the datd fd@omtrade will be presented as the graph below,
showing both HS commodity cedior exports and imports. It is good to keep in mind that the scale of
value will vargreatlyper country.

The overall trend for trade flows for the world, from 1995 & po2sented in the graph bel@igure

1), is very similar to the ones from Thaildined USA, Hong Kong and Switzerland. Indeed, these four
countriesalone account f@ 7?6 of all the export and import values, explaining how these countries can
greatly impact the general health of the (Faglere2).

3 wits.worldbank.org/wits/wits/witshelp/Content/Data_Retrieval/T/Intro/B2.Imports_Exports_and_Mirror.htm
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Precious gemstone exports

Data from 1995 to 2023

m Export HS 710310 - Precious stones (other than diamond) unworked = 23 784 234 724 US$

m Export HS 710391 - Rubies, sapphires and emeralds worked = 89 882 820 392 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023

18%

® Import HS 710310 - Precious stones (other than diamond) unworked = 18 446 697 317 US§

Import HS 710391 - Rubies, sapphires and emeralds worked = 86 011 677 318 USS

82%

Figurd: Global precious gemstones imports and exports values
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Figur@: Precious gemstones imports and exports values: four prevailing countries.
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IV.  Global supply of rubies

1. Introduction

Ruby is the most important coloured gemstone in theitréetens ofvalue. The landscapewby mining
andtrading has greatly evalweer thdast 20 years with the discovery of many new deposits, the depletion
of ancient ones, and tstartof largescale mining in African countries.

This chaptecompilegesearch on the volume of rubies produced yearly since 1980, for fourteen countries
which have beeor still areimportant source of rubies. Production humbers are difficult to find, as there

is little reporting from both mining companies and governrispisits can sometimes provide a good
picture of the production dynamics; however, exportegreftenonly reportedin valuetermns, with

volumes not beingaptured Production volumes presented in this regorte from various sources
including: USG{United States Geological Survey) yearly mineral industry reports; decla@d miners
production and sales data; ansualeys ohationaleconomic statisticandEITI (Extractive Industries
Transparency Initiative) reports. Due to détethe publication of these reports, productiminmesare
onlypresentedmuto 2020.

After looking at each individual country, the final section compiles production data from the fourteen
countries to attempt a visualisation of global supply dgnarajoality factd@has been appligi allow

a clearer view of tiseipply offacetquality rubies. Overall, the regaghlightghe positive impact of new
discoveries on supply.id?rto the 1990s, pductionfiguresare highly unreliable, but it can be safely
assimedhat globaproductiorvolume has increased over the past 40 year@lbsfoedinequality rubies

with the rise of Mozambique. Thanks to these new discoveries and mines, supply has been fairly consistent,
with production fromdongtermddeposits (like the ones in Myanmar, Mozambique and Tanzania), coupled
with deposits being exploited more sporadically (like the ones in Malawi, Madagascar and in Central Asia).

For each country, export and import figures, mostly from the UN Comtrade databadeo tmen
presented. It is worth noting that some céemitsuch as Thailapidovide more detailédformationon
this market segmemthich permits their trade to be analysed in greater detail.
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2. Kenya
a) Ruby Production

Ruby production in Kenya comes mainly from one def

discovered in 1973 in the Tdiaveta districtin the areaof

MangareThe deposit was first nadrfer one of its discoverers A

the@ohn Saul middHowevergeologists lost control of the sit Bailpos

mining was sporadimdcompletely ceased in 198¢erations

started again in 1995, after the acquisition of the right:

permits by Rockland Kertydroduction from the John Sat

mine has been reported to be betweekgl@dd 50kg per John Saul
montHs3s, AR

A more recent deposit was found in the Baringo dis..._..
Michelou reported in 2006 that operations there were aboutttdHstandver, no production data for this
deposit were found.

In Kenya, only a smaltoportion of the production from the John Saul ngieklsfacetquality rubies

In 1999, John Emmettporedthat topquality material represented betwéearkd 10% of productiéh
Gemdat notes that only 1% of the production is fac&tahtitduring its mine visit in 2008, Laurs did not
witness any faeqtiality gemstons

The history of production presented in the gBjgured) has been drawby collecting data from various
sources, including bibliography, USGSetbaomic survey of théenya National Bureau of Statistics

and theMining Annual Rgewto. Several reports estimate that about 60% of gemstone production comes
from artisanal and smaflale mining.12 However, rubies are found in one main depakith is
exploited by a mechanised operation, therefaistimated undeclafiedby production has been reduced

to 20%.

b) Ruby Trade Flows

Kenya produces a variety of gemstones, which makes interpretation of the UN Comtrade data more
difficult. Moreover, Kenya does not take ipate Extractive Industry Transparent Initiative (EITI), often

a good source for official production and export data. However, it is clear that Kenya exports mainly
unworked gemstonegsather than cut and polishedes(Figure3). This means that the country does not
benefitfrom the full value of its resourcasis the case in most gemstgneducing countries in Africa.

4 Emmett, J.L., Prairie, B., (1999).update on the John Saul ruby mine. Gem News. Gems & Gemology. Winter
1999

5 Laurs, B.M. (2008) An update on the John Saul ruby mine, Kenya. Gem News International. Gems & Gemology.
Fall 2008

6 Michelou J.C., Ed. (2006) ICA 2006 World Gemstone Mining Report. InColor, Spring.

7 Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 23569.

8 https://www.gemdat.org/lo26484.html

9 https://www.knbs.or.ke/publications/

10Opiyo-Akech, N. (2000). Mining in Kenya: Mining annual review 2000.

11Barreto, M. L., Schein, P., Hinton, J., & Hruschka, F. (2018). Economic contributions of artisanaseeld small
mining in Kenya: Gold and gemstones. Pact & ARM.

12 https://sustainabl@sm.com/thegemstonaminingsector/
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Ruby Production from Kenya in kg
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Figurd: Ruby production from Kéwya, in

Kenyd@ government has started to create-aaldition centres, notably in Voi in Tditveta district, in
order to cut and polish gemstones beforedhaxpored?s,

Precious gemstone exports
Data from 1995 to 2023

21%

B Export HS 710310 - Precious stones (other than diamond) unworked = 65 789 567 USS$

® Export HS 710391 - Rubics, sapphires and emeralds worked = 16 994 961 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023
m Import HS 710310 - Precious stones (other than diamond) unworked = 140 047 TUS§ 44%,

Import HS 710391 - Rubies, sapphires and emeralds worked = 110 788 US$

Figur&: Precious gemstones imports and ekjoont&ealses
13 Anyona, S., & Rop, B. K. (2022, March). The Proposed Gemstone Centre and its Likely Impacts on Small Scale

Mining Industry in Taita Taveta County. In Proceedings of the Sustainable Research and Innovation Conference (pp.
98-108).
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3. Madagascar
a) Ruby production

Madagascar is a land of gemstones, where almost evangdc
gemstone can be fouMining activitiebere have beemgoing since
1900 However, the history of gesorundum mining is much mor

recent, with the main sapphire discoveries occaniiygt the end of Andilamena (Morangz)
thelastcentury. Rubidsave been known to be pressinte the 1950¢ Zahamena**
(atthe Gogogogo deposit), butithgroductiononly started to have ¢ Didy *
significant market impact in the early 280@#h the discovery of the

Vatomandry and Andilamena depésits Vatomandry

It is worth mentioning that the mining conditions in Madagasce

linked to serious environmental and social challenges. Indeed, ge

discoveriehave led tanassive rushes and boomtowns. This recui

dynamitasencourageldrge numbers of independent miners and t

famiiesd sometimes tens of thousanfipeopled to moveacross the

country, whicthas beerconducive to the development of crimir

networksand an increase wiolence and corruption. has also

negativelympactedoublic healthnotably due to water pollution ar

prostitutiorit. Moreover, the deposits are often located within nawieu

reservedyringing sombarmful environmental impacts, espegialgnthat Madagascar has a very unique

and endemic flora and fadhda he min& locationin the junglean be difficult to access and to control.

This dynamic of rushémsalsomean that mining usually comes and goes relatively quickly, with the
government trying to control and regulate the activity. The vast majority of production is smuggled out of
the country, which makes it difficult to estimate. Madagascar has enormouspetensialits sapphire
resourcesand it is novthought to besupplying up to 60% of the wdsldapphire8. llakaka would have
produced up to 40% of the market supply during the peak of production in the eddytaD@6ger,

these numbers are impossible to prove, and the lack of governance, with bans on rough exports occurring,
means that Madagascar, carfortunatelystill not be considered as a reliable and consistent source of

supply.

The first significant ruby mine was Vatomandry, discovered in September 2000, which led to a rush of
artisanal miners. The mining area was shortly closed by the government, and by 2005 the mining activity
was nearly neexistent2 This discovery was important because the quality of the rubies recovered was very

14Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 2369

15 Schwarz, D., Schmetzer, K. (2001). Rubies from the Vatomandry area, eastern Madagascar. The Journal of
Gemmology, Volume 27 No. 7

16 Duffy, R. (2007). Gemstone mining in Madagascar: transnational networks, criminalisation and global integration.
The Journal of Modern African Studies, 45(2)2085

17 Ralimanana, H., Perrigo, A. L., Smith, R. J., Borrell, J. S., Faurby, S., Rajaonah, M. T, ... & Antonelli, A. (2022).
Madagasc@rextraordinary biodiversity: Threats and opportunities. Science, 378(6623), eadf1466.

18 Experts interview, Harimalala Tsiverisoa Herizo, ASM country specialist for gemstones. 7 October 2022.
19KyngdonMcKay, Y., Jorns, A., Wheat, B., Cushman, T., & Nemomissa, S. (2016). An Analysis of the Commercial
Potential of Ethiopi& Coloured Gemstone Industry.
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fine, with about 30% of thgeenstones not requiring any heat treatment. Leuenberger estimated in 2001
that more than 70kg of gemst®had been produced in less than a year of mining aictivity

At almost the same time, a second promising deposit was discovered near Andilamena, in a remote location
within the rainforest. Quantities were much highetthiozreat VatomandryLeuenberger estimated that

two tonnes could have been produced in less than4g atthe quality was much lower. In 2004, a new

rush in the region occurred, at the Moramanga mine, and large quantities of rubies started to arrive on the
market. The rubies were also of poor quality, but suitable for thassafilled trément. The treated

rubies are not very durable, because the lead glass is brittle, unstable at high temperatures and sensitive tc
chemicals.

Other deposits were mined in the region, but the next major rush was \witBah& discovery of the
Didy deposit, found in the jungdeThe mine produced rubies and blue sapphires. Finally, a rush occurred
in 2015 in the Zahamena National Park.

As mentioned, a significant portion of the rubies are exported illegally to Thailand and Sri Lanka. The below
production profil¢Figure5) is compiled from USGS data and bibliography, taking into account the history

of the discoveles rushes and closures of mines. Considering the substantial illegal trade, the estimated
undeclared production is based on a ratio of 70% of gemstones being smuggled, which is a relatively low
threshold.

Ruby production from Madagascar in kg
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Figur&: Ruby production Mawhagascarkg
b) Ruby Trade Flows

Madagascar &soan important producer of gemstones other than rubies and sapphires, likesamethyst
tourmalineand garneat The vast majority of its gemstone exaliisnder the categooy grecious stone
unworke@ and therefore no direct correlation with rubies and sapphires can be made. Overall, the total
value exported for unworked gemssdres increased over tyears and at a yearly averagesth.ovl

since 2011with the exception & massive increase reported in 2022001, the total exports of all
gemstones other than diamgndworked and worked, vi#@s4M 23 However, the annual production was

20_euenberger, A. (2001). The new ruby deposits in eastern Madagascar: Mining and @esds&i@emology
37, 147149.

21Pardieu, V., Lomthong, P., & Sturman, N. (2010). Leadiligdsstar rubies reportedly from Madagascar.

22 pardieu, V., & Rakotosaona, N. (2012). Ruby and sapphire rush near Didy, Madagakose 28pa). GIA
Research News.

23UN Comtrade
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estimated tbe $40M, meaning that only 2% of the production value was détlatezidrop in expast

in 2008 and 20Q0@igure6) is related the ban on rough exptintt wasdeclared by the government in
February 2008 and lifted in July 2009. This bashesiasedby the president at the time in responsae
export of &36kg emerald namétbave® Gift Emeraldwhich he claimedasillegak®.

Precious gemstone exports

Data from 1995 to 2023

B Eixport HS 710310 - Precious stones (other than diamond) unworked = 433 506 631 US$

W Export HS 710391 - Rubies, sapphires and emeralds worked = 2 288 106 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023

4%

® Import HS 710310 - Precious stones (other than diamond) unworked = 995 343 US$

Import HS 710391 - Rubies, sapphires and emeralds worked = 42 948 US$

Figuré: Precious gemstones imports and ekjpont8/ealagascar

24Van der Wal, S., & Haan, E. D. (2010). Rough Cut: Sustainability Issues in the Coloured Gemstone Industry.

Available at SSRN 1557705.
25Shor, R., & Weldon, R. (2010). An Era of Sweeping Change in Diamond and Colored Stone Production and Markets.

Gems & Gemology, 46(3).
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4. Mozambique

a) Ruby Production Msawize Mon;puez

Rubies have been presémtCabo Delgado province sin S
19918 when uby miningwas reporteth Ruambezewith an

increasén productionrecordedn 20037, However, the history

of ruby mining in Mozambique really started and grew wit

discovey of the M&awize deposit, in the Niassa province

2008 but dudo its remote locatiom a natural reserve, and tl

authoritiesclamping down onllegal mining, it was rapid

abandoned. This is correlated with the discovery of a new d

in 2009 near Montepuez.

It is reported that by 2010, rubies from the Montepuez aree

already traded in Bangko¥et, no official production data wi

reported before 2012, which corresponds to the first ye

production from Montepuez Ruby Mining. This is e

explainedas most rubies at the time of discovery were mine

unlicensed miners who could not legally export the gemstones. Foreign buyers in Montepuez bought the
genstones from citizemining (also locally call@@rimpeirad, and smuggled them out of the coynt

most likely to Thailand and Sri Lanka. This illegal practice is still casritds,inother gemstone

producing countries where artisanal and-so@él minintakes place

All of therubies from Ruambeze an@&Mvize were extracted by artisanal mining. No reported quantities
can be foungdasthe entireproductionwasillegallyremoved fronthe country. It is believed that most of
theseagenstones left through Tanzahnia

Nowadays, rubies from Mozambigoenefrom threemainsources: Montepuez Ruby Mining (MRM),
operated by Gemfieltésthe ruby licences owned by Fura G&maad artisanal mining. In the phsee
years, a new actor, GemRdwsalso started exploration and sampling with thefaoperaing their
licence in an industrial way within the coming years.

The production profile present@eigure?) is a compilation of data from different sources, including
bibliography, USGS and miners. @stimated undeclafgatoduction, from illegal mining activities, is
based on expeitgpinions anthehistory of the rushes, notatitgnumber of miners reported ir@dwize

and Montepuez. The production decrease observed after 2017 can be related to a shift in the areas of
production of one of the main suppliers, MRM. MRM produbesfrom two types of deposit within
their concession: one primary deposierredo as Maninge Nice, and one secondary dgedsitedo

as Mashambar Mugloto. Mainge Nice was the first apaloited ang@roduces large quards of low
guality rubiesConverselyMugloto has a lower incidence of rubies in ct/t, but the averageddjuhty
rubies theres much higher, which makes it a more profitable area tdtmsimerth noting thaat MRM,

and theotherminesin the areasapphiregmostly pinkjactuallyaccount ford0% to 60% of production
This sapphirelementas been removed from the production prabiteve

26\/ertriest, W., & Saeseaw, S. (2019). A decade of ruby from Mozambique: a review. Gems & Gemology, 55(2).
27pPardieu, V., Jacquat, S., Bryl, L. P., & Senoble, J. BR@bies)from northern Mozambique. InColor, 1:3632

28 https://gemfields.com/about/ouminesandbrands/montpuezubymine/

29 https://www.furagems.com/mintavel/mozambique
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Ruby production from Mozambique, in kg
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Figur@: Ruby production Mozambiguakg

b) Ruby Trade Flows

As Mozambique is not a producer of emeraldkiesapphires, the UN Comtrade data (HS 710391) can
beconsidered to reflect the exports of rubies pink sapphires from northern Mozambanlg(Figure
9).

Imports of gemstones into Mozambiquensosinon-existentand therefore negligible. Mozambique does

not have a strong beneficiation industry within the country, meaning that the vast majority of the gemstones
produced in Mozambique would be exported as rough gemstones. However, when looking at the exports
of precious gemstones from Mozambique, 99% of the value comes from the exports of worked rubies,
emeralds and sapphires (HS 710391), whereas total roogis geustones represent onlyof¥xport

values Also, when looking at the evolution of the export values, it is clear that the exports started in 2014,
which corresporgto the first auction sales mibiesby Montepuez Ruby Mining. Ttiop in exports

valuein 2020 can be explained by the Ga9ictisis

Fxports of rubies (HS 710391) from Mozambique
per countries of destination
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$80 000 000
$60 000 000
$40 000 000
$20 000 000 l .
$ -
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Figur®: Importirgpuntries of rubies from Mozambique
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Mozambique does not export gemstones to many cauntfaes justfour countries account fod% of

the total value dflozambiqué& gemstone exportdese arélong Kong, Singapore, Thailand and India
(Figure8). Hong Kong, Thailand and India are majding centres, where rubies are going to be cut,
polished andif necessaryreated, before being sol@emfieldd auction systenexplains why these
countries account for almost all of the expltRM initiallyheld its auctionis Singaporehe increasie
Thailan@ shareof exportsin 2021 and 2022 is directly related to Gendmldtiors taking placén
Bangkokrather than Singapore thoseyears

Precious gemstone exports

Data from 1995 to 2023

B Export HS 710310 - Precious stones (other than diamond) unworked = 27 151 043 US§

® Export HS 710391 - Rubies, sapphires and emeralds worked = 1197 639 524 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023

® Import HS 710310 - Precious stones (other than diamond) unworked = 12817 US§
s

Import HS 710391 - Rubies, sapphires and emeralds worked = 12 817 US§

Figur®: Precious gemstones imports and exportsozalodsduem M

When comparing total export valfrem UN Comtrade with total export values from Montepuez Ruby
Mining, who have collaboratedh this study, the results follow the same trend and(féiggeel10). In

some years, the figures reported by the miner are above the ones from UN Comtrade, which can be
explained by delay in payments and exports following the sales via auctions, especialy-yeaend
auctionsThis graph highlights the importance of MRM on the export of rubies from Mozamkigue

this sourceepresenting 88% of the total export value siride 20
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UN Comtrade exports (HS 710391) vs MRM exports
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Figurd UN Comtrade exports data compared to MRM exports
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5. Myanmar
a) Ruby Production

Myanmar( 6 B u is tha fqgst historical and sougfier source of
fine-quality rubiesFor centuries Rubies have been known a
exploited in the region of MogmkMyanmarMogok isaland of many
gemstones, but its reputation primarily comes from its productio
trade ofvery highgualityrubies. A good indicator of the popularity
Burmese rubigsthe record saléisey have achievedsaiction house Mogok

as of 2009more than 90% of the rubies with a price abovie St Monszu
auctioned at Christies were from Mdgok

Production of rubies from Myanmar has come from two main ¢
Mogok and Mong HsAs with other gemstongroducingcountries,

illegal and citizen mining has b&gnificantand difficult to control. It
is a particularly sensitive topic in Modgalcause the oiyhistory is

intrinsically linked to the gemstones produced in the area (referre
thedlogok Stone Tratand people have been exploiting this lanc
centuries. All families in Mogok havéstory with gemstones, and tl
entire dynamiand culturef the regiorrevolvesaround this trade.

In order to control illegal mining, Mo@kemstonemines were

nationalised in 1963, and in 1990 jegmture mining leases with tt

Myanmar Gems Enterprise (MGE) were authorised for chize...

However, MGE has ceded operation to private and militaigolled companiés and as of 2016, 98%
of production permits were held by private comp®&niédter the nationalisation of the mines, mining
operations increased and methods evalves, all types of mining operations have aatimriMogok,
from smaliscale mining in alluvial deposits in rivers, to large, mechanised opkerfatiorad. citizen
minersknown aKanase, are also allowed to cofjeostones from the waste of larger companies.

The Mong Hsu deposit was discovered in 1998woklyprovided large volumes génstones. Thie

guality was notably lower ththe rubies from Mogok, but the development of treatments enabled these
gemstones to reach the market. Mong Hsu was considered to be &éavgadd supplier of rubies in the
mid-1990s, but production since 2004 has dropmeziderablse.

It is believed that Myanmar has supplied up to 90% of thé&wobdiks in some peridéisThanks to its
renown, thévlogok Stone Track (nadi®r the mining district of Mogok) has a welitumented history.
However, volumes of production, both historic and current, remain a challenge to assess, because the area

30Newman, M. (2018). Multifaceted: Governance and Conflict Risks in NyyRutmaindustry. Natural Resource
Governance Institute

31Kane, R. E., & Kammerling, R. C. (1992). Status of ruby and sapphire mining in the Mogok Stone Tract. Gems and
Gemology, 28(15), 274.

32Shortell, P., & Irwin, E. (2017). Governing the gemstone sector: Lessons from global experience. Natural Resource
Governance Institute. UK Department of International Development and Australian Department of Foreign Affairs
and Trade.

33 Kyaw Thu. (2019). Gem Mining and Sustainability in Myanmar. Myanmar Gems Forum 2019 at Yangon
International Gems & Jewellery Fair.

34Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 23569.
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is restricted and official reports are hard to come by. The Natural Resource Governance Institute (NGRI)
report of 2018 estimates tha¥®® 80% of Myanmér gemstones are uoideeds. Some thinkhat the
joint-venture system implemented in 119@&irastically reduced smugglpripr to thisthe countnhad

control of onlyabout5% of productiof®. Indeed, data prior to 19@@smore sporadic and harder to

come by The below production profi{igurell) is a compilation from bibliography, USGS mineral
yearbooks, statistics from Myant#¥rand other sources liRalaGems8 Based on bibliography and

experss opinion, théstimated undeclafgdoduction is considered to: B8% up to 199%25% between

1995 and 2014nd 60% after 2014. The decrease in production observed since 2010 can be explained by
the depletion of the deposits, as well as by the increase of privately ownethiochinds not have the
obligation to report productién

It is worth mentioning that Myanmar uses a fiscal year running from April to March, the figures used are
allocated to the end of the fiscal year (for exafigples fronthefiscal year 20608 are reported under
the year 2008).

Ruby Production from Myanmar, in kg
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Figurd 1 Ruby production Mganmainkg

Once againMyanmarproducesmanyother gemstonedesidegubies notably sapphise spined and

peridos. Data from the Myanmar Statistical Information S&pficen 2005 to 2016, shows Hiwre of

production per gemstones type (excluding jade). Over these 12 years, rubies represented 7% of the total
volume of gemstone producti@tigurel?). However, it is likely that rubies had the highest share in terms

of value, although no data can support this assumption.

35Kammerling, R. C., Scarratt, K., Bosshart, G., Jobbins, E. A., Kane, R. E., Giibelin, E. J., & Levinson, A. A. (1994).
Myanmar and its gefngn update. Journal of Gemmology, 24440, 3

36 http://mmsis.gov.mm/

37 https://myanmareiti.org/en/publicatienategory/meitreports

38 http://www.palagems.com/gemewsburmastats

39 Newman, M. (2018). Multifaceted: Governance and Conflict Risks in NyyBuofmatndustry. Natural Resource
Governance Institute
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Reported Gemstones Production from Mynamar
12 years from 2005 to 2016

(source: Myanmar Statistical Information Center)
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Figurd2 Myanmar gemstone production per type of gemstones

b) Ruby Trade Flows

One cannot discuss the gemstone trade flows from Myanmar without mentioning the related political issues.
The implication of the military in the gemstone sector, and the documented human rights abuses have given
a bad name to Burmese gemstones, leadimgrtmtional actions. In 2003, the USA declared a ban on the
import of all gemstones from Myanmar. In 2008, this sanction was extended to ruby and jadeite originating
from Burma, regardless of the export country. The ban was officially lifted in 2€d6ctimuts were

imposed again, after the military coup in 2021, on three Myms®drgerproducing companies.
Considering that it is still difficult to assess the country of origin of a gemstone (laboratories only provide
opinions, rather than proof) céusanctions are hard to implement, and some will argue that it encourages
smuggling, and disadvantages the population who rely on this sector for a living, rather than effectively
punishing the countryods political decisions.

Another important dimension of the gemstone trade in Myanmar is the place of the Myanmar Gems
Enterprise (MGE) in the sector. MGE is a stataed company involved in many steps of the trade: it is

in charge of the issuance of mining and trading licemdtax collection, as well as sales via the annual
Gems Emporiums. It is also worth mentioning that several raiffikayed companies are dominating

ruby extraction, notably the Union of Myanmar Economic Holdings Limited (UMEHL) and Myanmar
Economic Coporation (MEC). Irwin explains that the gemspooducers cagelltheir gemsvia three
channel#.

1. Formally through the Gems Emporium.
2. Formally through direct sales to buyers.
3. Informally through direct sales to buyers.

The formal declaration involves the payment of royalties and taxes, and Irwin estithasesahannels
represent 20 to 40% of sales, as opposed to the informal trade whichgépres8ao of the trade.

40|rwin E. (2016). In support of Myanmar EITI, Gemstone Sector review: Summary Version.
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Precious gemstone exports

Data from 1995 to 2023

B Export HS 710310 - Precious stones (other than diamond) unworked = 8 290 000 935 US$

B Export HS 710391 - Rubics, sapphires and emeralds worked = 4 670 174 USS

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023
B Import HS 710310 - Precious stones (other than diamond) unworked = 46 439 US$

s0v4

Import HS 710391 - Rubies, sapphires and emeralds worked = 406 439 US$

Figurd3 Precious gemstones imports and exportsyeaaioes from M

Myanmar became a member of the EITI in 2014, however the companies selected for ¢time report
production and sales were the ones selling through the Gems Emporiums only, which is not the main
channefor gemstones sales, meaning that there is still a clear lack of tratispéeseaje of gemstones

from the Emporium was abdug$5.3 million per year between 2015 and 2018, at an average of 4 US$/ct.
This is indeed a very low number when considering the gemstone production and high value of Burmese
rubies and sapphires. If we consider that the Gems Emporium sales represent 10 to 20% of the total sales,
the real value of the gemstone trade would be bai\@88&8 and 27 million per year.

UN Comtrade data for expodslystarsin 201QFigurel3, and it is believed that the figures reflect more
of the jade trade than the gemstone ffleiderrel4). The jade industry in Myanmar is much bigger than
the gemstone trade Mganmar supplabout 90% of the woidgdjadél In 2016, 85% of the active mining
permits were for jade.

41Lin, Y. N., Park, E., Wang, Y., Quek, Y. P., Lim, J., Alcantara, E., & Loc, H. H. (2021). The 2020 Hpakant Jade
Mine Disaster, Myanmar: A muskinsor investigation for slope failure. ISPRS Journal of Photogrammetry and Remote
Sensing, 177, 2305.

© 2025GEMFIELDS LIMITED Page |24



UNDERSTANDING THE GLOBAL SUPPLY OF EMERALD, RUBY AND SAPPHIRE

UN Comtrade exports vs Gems Emporium Sales of Jade
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6. Tanzania

a) Ruby Production Longido

Tanzania is now a major producer of rubies and sapp
Depositghere have been recorded stheebeginning of
the 2@ century?, although mining activitiesily really

Umba River >

developed in the 196@dn response tdhe increasén winza |
people and private companies involved in gemst Morogoro
mining, the Tanzanian government nationalised the r Mahenge

. . . . . Xy

in 1971. This seriously impacted production, and se

mines were closed until the hRB0% as a result Songea

K - Tunduru

Overall, the mines in Tanzania have been amilye
sporadicallst, depenthgon new discoveries and rushe

Ruby mining in Tanzanstartedat the deposit of Longidahich wasliscovered in the early008in the

north ofthe countryLongidois the oldest ruby mine known in Afri@ad itgubies areasilyecogrsed,

as they are typically found in a green rock named anyolite. The vast majority of produetioality,low
cabochorgrade at best, but some fagreide material, requiring heat treatment with borax, has been
reported more recentliypn 20185 ThelLongidomine was closed between 1971 and 288&yhen it
reopened production was estimated to be aroundrie? fmer yea¥.

The secondubydiscoveryn Tanzaniavas in the Umba valley in the 1950$isarea idestknown for
its sapphire productipwith largequantitie®f the gemstone presentan extensivpalette of colourd
The Kalalani area of the Umba valley has been particularly exploited, with majodisapphiesin
1989 and 1990. In 1999, the totadrallproduction for the area was estimated to be 40bkgubies
were of cabochon quahgywith less than 1% dhemfacetgrad This datasuggestthat the annual
production of rubies from the area musthraxeexceededkg.

The third main producing area for rubies is the Morogoro region in the centre of Timzasdgon is
vastwith many depositshe most famous onégingKitonga, Lukande, Matombo and Mahenge. Rubies
from Morogorohave beeknownto existsince the 1978sbut the gemstoranly came to tharket in
the 1980%, with thepeak of production happegbetween the mi@i980 and mid990s°. Production in

42Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 2369

43 Dirlam, D.M., Misiorowski, E.B., Tozer, R., Stark, K.B., Bassett, A.M. (1992). Gem Wealth of Tanzania. Gems &
Gemology, Summer 1992, Volume 28, No. 2

44Michelou J.C., Ed. (2006) ICA 2006 World Gemstone Mining Report. InColor, Spring.

45Pardieu, V. (2019). Thailand: The undisputed ruby trading kingdom: A brief history. InColor. Spi22g, 42, 14

46 Pardieu, V., Vertriest, W., (2016). Update on colored gemstone mining in Tanzania. Gems News. Gems &
Gemology. Fall 2016

47Hanni, H. A. (1987). On corundum from Umba Valley, Tanzania. Journal of Gemmology,-28é), 278

48 Seifert, A. V., & Hyrsl, J. (1999). Sapphire and garnet from Kalalani, Tanga province, Tanzania. Gems Gemol, 35,
108120.

49Hanni, H. A., & Schmetzer, K. (1991). New rubies from the Morogoro area, Tanzania. Gems & Gemology, 27(3),
156167.

50Hughes, R. (2008) Gem Hunting in Mahenge & Tunduru. https://wwvsapphire.com/articles/79&nzania
ruby-sapphirespinel
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1992 was estimated to be around 200kg per month, with qualjtyda@mgostly cabochon and carving
gradésst,

In 1992, a major sapphire deposit was discovered in Songea,, ialld@@4by the Tunduru deposit,
both in the south of TanzagtaRubies are rarely found in these geas

The last major discovery of rubies in Tanzania was made in 2007 in Winza. Unlike the other Tanzanian
deposits, Winza produces ruloiethefine quality which do not require treatment.

New deposits continue to be discovénetthe countrylikethe onereported in 2016 in the Kilindi area
(between Winza and Umalnderlininghe importance of Tanzan@the international gegorundum
market. Quantities produced are difficult to estimate, and reportexsdatatimes very contradictory.
For example, the early 1990s is estimabevéobeen highproduction period in Longido and Morogoro,
with as much &s4 tomes a yeaproducedHowever, the reported production figuoen USGSfor 1995

is only 3 tomes54, which seems quite low, etaking into accourthereduction of activity in these two
areast this timeThe Tanzania EITI repofor 2019 provides production figures of 5asrof rubies

and 5 tones of sapphire. In the EITI repdur 2020, the production figure for rubies.&t@mes, with

270 tomes of sapphires, which is a completely different range and ratio from the previous year. The
attempted production profile below compiles flama different sourceand adds an undeclared portion
of production up to 45%. Thiatiois based on the smuggled production estimated by the US Agency f
International Development in 26§ but the undeclared volumes afeourseimpossible to know and
bound tohave varied over time.

Ruby production from Tanzania, in kg
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51Schwarz, D., Pardieu, V., Saul, J. M., Schmetzer, K., Laurs, B. M., Giuliani, G., ... & Ohnenstetter, D. (2008). Rubies
and sapphires from Winza, central Tanzania. Gems & Gemology, 44(4).

52 pPardieu, V., Vertriest, W., (2016). Update on colored gemstone mining in Tanzania. Gems News. Gems &
Gemology. Fall 2016

53Chitty, W. (2009). A study of sapphires and rubies from T@nZan@uru district (Doctoral dissertation, Kingston
University, London).

54Yager, T. R., Menzie, W. D., & Olson, D. W. (2008). Weight of production of emeralds, rubies, sapphires, and
tanzanite from 1995 through 2005. US Geological Survey.

55 https://www.gemstoneandjewellery.com/white_papers/lettiitgshinegovernancén-colouredgemstone
supplychains/
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The Tanzanian Mining Commission reports a drastic increased of the volumes of gemstones produced in
2020, which is reflected in gm@duction profile Kigurel5), however there is no apparent reason nor
explanation for 6.

b) Ruby Trade Flows

Tanzania ialsoan important producer othergemstonebesidesubies and sapphires, like garant
tanzanite The vast majority of its gemstone exgdatténto the categorgf @reciousstone unworkefl
and therefore no direct correlation with rubies and sapphires can be made. OveraththHaczease
exports between 1997 and 2013, and a slowdowthem@aégurel6). The decrease exports could be
related to the ban of exports on rough tanzanite above 1ct.

Precious gemstone exports

Data from 1995 to 2023

m Export HS 710310 - Precious stones (other than diamond) unworked = 598 611 019 US§

® Export HS 710391 - Rubies, sapphires and emeralds worked = 6 307 866 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023
® Import HS 710310 - Precious stones (other than diamond) unworked = 3 063 398 US$
Import HS 710391 - Rubies, sapphires and emeralds worked 43 282 USS

Figurd6 Precious gemstones imports and exporiamaarea from

56 https://madini.untsolution$z.com/publications/report/
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7. Thailand
a) Ruby Production

Thailand has been an important source of rubies since the 19th ¢
The main deposits are in the Chanthalrati area, close to th
Cambodian border. Following the dimpuby production in Burma
related to the nationalisation of the Burmese deposits in 1963, Tl
became the woidimain supplier in the 1970s. It is reported t
Thailand provided up to 70% of highality rubies in early 1980ke
same articleeportsthat in 1980 production of rubies and sapphir
was estimated at 8 twsS”. Considering that about 10% of tl
country® production of gercorundumis accounted for by rubi@m
observed ratio from the USGS #&tdahen the estimated productic
for theearly 1980s is about 800kg.

However, Thailar@ldeadng-producedposition changed quickly wit
the depletion of its depostisBy the 1990#s production wasnlya
hundredth of what it had beerdecade befofé As per the USGS
reports, rubies represented about 10%hafiland total gemstone
production . This ratio was used to extrapolate and estimate ruby production from the 199Bgjto021
17). It is believed that there is currently no production of rubies in Thailand.

Thailand Ruby Production in kg
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57Keller, P. C. (1982). The Chanthabuat gem field, Thailand.

58 Pardieu, V. (2019). Thailand: The undisputed ruby trading kingdom: A brief history. InColor. Spi22g, 42, 14

59 Yager, T. R., Menzie, W. D., & Olson, D. W. (2008). Weight of production of emeralds, rubies, sapphires, and
tanzanite from 1995 through 2005. US Geological Survey.
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b) Ruby Trade Flows

Although the direct production of rubies from Thailand diminished and neaetastent, Thailand has
remained one of the worldd&s most i mportant marKk
knowledge acquired by Thai traders regardihgré@&ianents. Thais are also renowned for their cutting

skills. Thanks to these value addition processes, rubies and sapphires from all the major deposits in the
world (Australia, Madagascar, Mozambique, Burma, etc.), still flow through Thailand.

The graphs belo(rigurel8 show tharough, precioustones (HS 710310) represent about 10% of the
export and imports value, wher@askedrubies, emeralds and sapphires (HS 710391) represent 90% of
the total value. Both imports and exports have consistently increased since the-2686 Z@36can

be correlated with the discovery of severgl antd sapphire deposits in Africa (cf. Mozambique and
Tanzania sections). In 2020, the massive drop in traded values is related telthersmid

Although imports (reported as CIF) are usually higher in value than exports (reported as FO), in UN
Comtrade, it islear that Thaila@&import valuefor preciougjenstones are much lower than its export

valus. On averagever the pagenyears, the export vadfer rubies, emeralds and sapphires are almost
twiceashighastheir import value. As explained, Thailamshot beena significative producer sirthe

early 1990s, so this difference in value should not be interpreted as a difference in volume. More likely, this
value gap is related to the beneficiation processes happening in Thailand.

Precious gemstone exports

Data from 1995 to 2023

B Export HS 710310 - Precious stones (other than diamond) unworked = 944 543 470 US§

® Export HS 710391 - Rubies, sapphires and emeralds worked = 10 005 656 825 US$

Bvolution of the precious gemstone export and import values, in US$
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Precious gemstone imports

Data from 1995 to 2023

14%

B Import HS 710310 - Precious stones (other than diamond) unworked = 702 153 742 US$

Import HS 710391 - Rubies, sapphires and emeralds worked = 4 257 850 061 US$

86%

Figurd8 Precious gemstones imports and exporthadares from
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Thailand has gommestep further in their recording systems for imports and exports of gemstones. They
not only use the standard-digits HS codes, they halsocreated two extra digits to capture information

per variety of preciogenstone The datas available online via the Gem and Jewelry Institute of Thailand
(GIT) database systéinfor theperiod2012 to 202 This enables the country to have-tegkl detailed
analysis of trade flows, which they report monthly on infographics via the GIT irffoetowever, their
reportscater taheentiregem and jewellery sectmgtherefoe show statistics for commodities frgotd

to gemstonesvith olished precious stodas a whole category.

For the purposef this report, two infographics presented ifdhewingpages have been created with
the data from the GIT database.

The first ong(Figure19 presents trade flows, imports and exports for the HS code 7&0Bi@E, (
sapphires and emeratdserwise workéf clearly showing tishare otraded valuesf rubies, emeralds

and sapphires. Over the pasgtiveyearsyuby and sapphire export values have lreeysimilar,both

more than tice ahighasemerald export values. This can be explained by two facts: 1. Thailaad is not
main trading centre for emeralds, compared to India, Israel or Hong Kbeg\&rage value of emeralds

is below the average value of rubies. When looking at the destinaetports three countries are
responsile forabout 70% of the total traded value: Hong KtiredJSA and Switzerland. Hong Kong is

the mairrecipientrepresering46% of all exports. On the import side, the total value is evenly split between

the three gemstones, and this tieasl beeonsistent over the years. Three countries inmooée than

halfof the total traded value. Interestingly, the major partner is Thailand itself. This can be explained by the
fact that Thailand used tfpecial trade systéfof. chapter Y Note on trade flowand UN Comtrade

data), meaning that a country émportito itself if the producarrives ata Free Zone hence the
informationon the country of origin has been lost. Hong Kong being the second major importer is easily
explained as many Thai traders and cutters have operations in Hong Kong. India is the third main importer,
mostly for emeralds.

The second infographi€igure20) displaysmports of unworked gemstones, under the HS code 710310.
As Thailand is a major beneficiation centre for coloured gemstones, it is interestingietookw@atn t r y 6 s
rough imports in detail. However, it shoulddtedthatit is likely thaa lot of rough material hesfact

been reported under HS code 710391. The import of rough material shows a drastiwvithcieease,
significant increase in ruby impamt2022, followed by an increased in emerald sip@223The main

country of import is Mozambique, represeirg of totalruby imports. Moreover, the secotvdb

import countries for rubies are Singapore and Hong Keither ofwhich are pragler countries. This
suggestthat the share of rubiesiginating from Mozambiqueuld be much highewrith many of them
transitingthroughSingapore and Hong Kong. Regarding sapphires, Sri Lanka and &esthaianain
sourcef rough sapphiresoming intoThailand.This highlights thaegligble sharefrom Madagascar
whichaccounts foless than% of the value imported. Finally, most of the rough emeralds imported to
Thailandare from Colombia, however almost all these imports happened between 2022 and 2023.
PreviouslyZambia and Hong Kongere the most important sources of emerald, whereas imports from
Colombia were negligiblé&s the volumes of production from Colombia are not krtomave increased,

and nor have Colombiaxportfigures this must reflect a change in the trade haliherThailand is
becoming a more important value additemtrefor emeralds, and/aralue declaratisrhave improved

60 https://www.qit.or.th/infocenteistat/?Lang=EN

61 https://infocenter.git.or.th/en/infographic/marketing

© 2025GEMFIELDS LIMITED Page |31


https://www.git.or.th/infocenter-stat/?Lang=EN
https://infocenter.git.or.th/en/infographic/marketing
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HS 710391 — Rubies, Emeralds and Sapphires, otherwise worked
Thailand — Exports & Imports from 2012 to 2023
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HS 710310 — Precious stones (other than diamonds) unworked

Thailand — Imports from 2012 to 2023
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8 Other countries

a) Malawi

Gemquality corundum was discovered in Malawi in 1958, at Chimw:

Hill, located in the Ncheu distriét Exploitation of rubies and sapphires
Chimwadzulu started quicldpd the mine has been operating since the 1

although the history @k ownership has been complex. Malawi has a :

mining sector, and most of the gemstones there are extracted by artis

smaHscale minerswith the exception of the Chimwadzulu mir
Chimwadzuluwhich is mechanisdad,one of the most important mines

Malawp3 64 Since 2008, Columbia Gem House, a-h#sad gemston: Chimwaclzuiy Hill
manufacturer and selleas hadn exclusive agreement with the mine ov *
(at the time Nyala Mines Ltd), to treat, cut, market and sell rubies and s:

from the Chimwadzulu mine. The gemstones are sblelWtsA, under the

trade namé\yala rubig®s, with the designation &fair Trade Gemstori®s

In October 2017, thMalawianMinister ofNaturalResources rejected tr

renewal of Nyala Min&sining licenc€. In 2018, the mining licence wi

given to a new operator, Mwalawanga Mining Lirhibeebver Columbia

Gem Housexpressed their desioecontinue théully-integrated supply ché&in

It is not cleawhetherproduction from the Chimwadzulu mine has been consistent since its discovery.
Sources mentioned that the deposit is ofglade, andhat gemquality genstones are rarenly
accounting forabout 10% of productiéh Rubies represent 30% of gem productigith the rest
categorised as sapphires (including padparadscha, pink, orange andtlaRegedet)ng quantities,
reports between 2006 and 2009 mentioned an annual production Hehaedrbkéf 52 However, this

does not match the USGS data, nor the latestr&poirts, 72 which report yearly productioh 180kg

in 2005, 309kg in 2015 and 40@Gé&snn 2017. There could have been an inergaseluction due to the
installation of a new washing plant around the yea@0®%74 Another possibility for this difference in
reported production could be that the average of 4.5kg per year represents ontyutidgygeontion of

the production (about 10% of production), whereas the figures from EITI are representative of the total
production of the mine. The production profile bgleigure21) comes from USGS mineral yearbook,

EITI reports data and estimated figures.

62Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 22389.

63Paling, S. (2007)-0P Enquiry: The Gemstone Sector in Malawi

64Michelou J.C., Ed. (2006) ICA 2006 World Gemstone Mining Report. InColor, Spring.
65https://columbiagemhouse.com/

66 Craig, D. (2017) Gems&Jewellery Spring 2@ldime 26 No. 1

67 Malawi extractive Industri€seansparency Initiative (MWEITI) Reports. (2020 to 2021)

68 https://www.nyasatimes.com/wadisvalawangkd-roll-miningnyalarubiesshapingmalawieconomymining/

69Paling, S. (2007)-0P Enquiry: The Gemstone Sector in Malawi

70Vermiculite, C., Ore, |, & Sulphide, I. (200@)eral potential of Malawi.

1Yager, T. R., Menzie, W. D., & Olson, D. W. (2008). Weight of production of emeralds, rubies, sapphires, and
tanzanite from 1995 through 2005. US Geological Survey.

72Malawi extractive Industries Transparency Initiative (MWEITI) Reports. (2017 & 2019)
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Ruby Production from Malawi in kg
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Figur@1 Ruby production Matawiinkg
b) India

India has beerthe source of many gemstqraasd rubies have been found in different regions of the
country, notably the Karur regi@rHowever, no official productitias beereported since 1999, neither

in the USG#nineral yearbook nor in the official reports from the Indian Bureau ofMiihnesproduction

profile below(Figure2?) is based only on the USGS data from 1995 to 1999, with historical values being
averaged out.

Ruby production from India in kg
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Figur@2 Ruby production fnolia inkg

73Shirole, P., Mookherjee, A., Marathe, T., Makki, M.F. (2014) Indian Ruby Mining. Gems & Gemology, Spring 2014,
Vol. 50, No. 1
74 https:/fibm.gov.in/

© 2025GEMFIELDS LIMITED Page |35



UNDERSTANDING THE GLOBAL SUPPLY OF EMERALD, RUBY AND SAPPHIRE

c) Vietnam

High-quality rubies were discovered in Vietnam in 1987, in the Luc Yen
of the Yen Bai region, in theorth of the countr§z. Organised mining
operations startetierein 1989¢, but these rapidly slowed down, with so
mechanised operatiod®sng in 1994 because the deposits were no lon
economié”. In Yen Bai, another majdiscovery was made in 1990 in T
Huong (about 80 km south of Luc Yen). Together, Luc Yen (also refel
Truc Lau area) and Tan Huong make Yen Bai the most important so! "‘\,,._‘
rubies and sapphires from Vietnam, althoughqgelity corunduns are
found in many other regions of the coufétrfhepeakof mining activity is
believed to haveccurredin the 19909Figure 23), with hundreds of ol
kilogramme of gems being producé#i’e. In 2011, Khoi reported tha __
ongoing production was about 10kg per nfénth 1 4

Another deposit that produced significant quantities in the 1990s is Qu!
This area attracted thousands of artisanal miners, and a few mechanised operatlons were installed in 1992
The largest company reported a monthly averadkgfod rubies and sapphires extracted irf.992

Rubies in Vietnam are found in both primary and secondary deposits, although the vast majority of mining
takes placi secondary gravels. Mining from other areas in the country is sporadic-goel&mall

Ruby production from Vietnam in kg
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75 Van Long, P., Pardieu, V., Giuliani, G. (2013) Update on Gemstone Mining in Luc Yen, Vietnam. Gems &
Gemology, Winter 2013, Vol. 49, No. 4

6Kammerling, R.C., Keller, A.S., Scarratt, K.V., Rapetto, S. (1994) Update on Mining Rubies and Fancy Sapphires in
Northern Vietnam. Gems & Gemology Summer 1994

77Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 2369.

78Huong, L. T. T., Hager, T., Hofmeister, W., Hauzenberger, C., Schwarz, D., Van Long, P., ... & Nhung, N. T. (2012).
Gemstones from Vietham: An Update. Gems & Gemology, 48(3).

9Van Long, P., Quang Vinh, H., Garnier, V., Giuliani, G., Ohnenstetter, D., Lhomme, T., ... & Trong Trinh, P.
(2004). Gem corundum deposits in Vietnam. Journal of Gemmology, 298}, 129

80Khoi, N. N., Sutthirat, C., Tuan, D. A., Van Nam, N., Thuyet, N. T. M., & Nhung, N. T. (2011). Ruby and Sapphire
from the Tan Huondruc Lau Area, Yen Bai Province, Northern Vietham. Gems & Gemology, 47(3).

© 2025GEMFIELDS LIMITED Page |36



UNDERSTANDING THE GLOBAL SUPPLY OF EMERALD, RUBY AND SAPPHIRE

d) Central Asian deposits (Afghanistan, Pakistan, Tajikistan, Nepal)

Rubies have been extracted from deposits in Centra
for hundreds of years. The mines are located in mour

between P00 and H00 metresabove sea level. The y gisnezhnoe

elevatior mean they audifficult toaccess and big minin - {f“*H valley
equipmentcannotbe brought on site. The rubies ¢ 0

mostly found in their host ragkvhich are marbles. Fc y £~ ) R —
these reasons, operations can ordghe@ucted onsmall 1 ; .
scale. oamn

In Afghanistan, the Jegdalek region is the only kr

producing area for rubjesith minesthereoperated by

local peopleSapphires account fohet majority of

production sapphisewith 15%of productiorbeing rulg.

It is also reported that only 3% of the production is-fa

qualityel, Rubies from Afghanistan are extremely har

obtainand although it is believed that mining has been ongoing for several hundred years, it has probably
been affected by the politisaliation there

In Pakistan, rubiesiginatédrom the Nangimali mountain, as weli@® the Hunza VallefheNangimali

deposit was discovered in 1979, but actual prodaotidegan in the 1990s. Production in Hunza Valley

is reported to be sm&lThe gemstoneindustry in Pakistan is promising, as mentioned by various sources
over the past 40 ye#g®85 but thispotentialdoes not seem tesult inreal growth, probably due to the

complex politicadituation in the countryhe location of the minesghich are difficult to access, and the

lack of investment. The Pakistan Bureau of Statistics has not reported any gemstone production since
20055,

Rubies have been reported to be présdrajikistan since the 1930gtthe main deposit, Snezhnoe, was

only discovered in 1980. It was exploited until the collapse of the Soviet Union in 1991 foxinah all
miningactivityceased for 15 ye8tsTajik rubies became more available to the market in 2006, as reported

by Pardieu in 208 but official production figures are not available.

In Nepal, rubies and sapphires were discovered at Chumar and Ruyil, in Dhading district, around 1981.
Official mining activity started in 1985 but was quickly abandoned. Most mining is unofficial and sporadic,
so production data difficult to findor to estimaté®.

81Bowersox, G. W., Foord, E. E., Laurs, B. M., Shigley, J. E., & Smith, C. P. (2000). Ruby and sapphire from Jegdalek,
Afghanistan. Gems and Gemology, 36(2)1260

82Shor, R., & Weldon, R. (2009). Ruby and sapphire production and distribution: A quarter century of change. Gems
and Gemology, 45(4), 23869.

83 https://www.nation.com.pk/28-eb2022/pakistais-potentialin-gemstonesitat-for-prosperity

84 https://phys.org/news/201710rubiestreasurepakistankashmir.htmi

85Gubelin, E. J. (1982). Gemstones of Pakistan: emerald, ruby, arf@espm&emol., 18(3), 1239.

86 https://www.pbs.gov.pk/energgndminingtables

87 Sorokina, E. S., Litvinenko, A. K., Hofmeister, W., Hager, T., Jacob, D. E., & Nasriddinov, Z. Z. (2015). Rubies
and sapphires from Snezhnoe, Tajikistan. Gems and Gemology175, 160

88 Pardieu, V. (2007ajikistan: Gems of the roof of the wottdColor Spring 2007.

89 Smith, C. P., Gibelin, E. J., Bassett, A. M., & Manandhar, M. N. RL@99.and fan@polor sapphires from

Nepal. Gems & Gemology, 33(1)424
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The production profilbelow(Figure24) is largely based on US@&a between 1995 and 200&ith
extended averages. It also takes into account production figtinesepuited history of mining actyvit
from the bibliography.

Ruby production from Central Asia in kg

— e o e o v o

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Nepal Afghanistan M Pakistan M Tajikistan
Figur@4: Ruby production @entral Asiinkg

e) Greenland

Gemcorundum rubies and pink sapphires were discovere
Greenland in the 1960s, although it etades, un2014 for mine
constructionwork to begin In the meantime, smatialeactivityby
independent miners took plagebut the gems never reached 1
global market. The depodit the southwest of Greenlams now
referred to as Aappaluttoq, meardiaddin Greenlandic. True Nortf
Gems Inc. (a Canadian junior exploration company) was thi
company to obtain a mining licence and permit in 2014, after ¢
years of exploration work. The mine changed ownership in 2@tL€
wasoperated by LNS Greenland, part of the Leonhard Nilse
Sonner group, a Norwegian company. The rubies and sapadiir
then beermmarketed under the brand Greenland Ruby. Produ
officially started in May 202 Howeverthe mine closed in mgD23,
due to financial difficultiés

Aappaluttoq *

The mining conditiornia Greenlandre challenging, mainly due to t
weather and theemotelocatior?49. The gerntorundum crystals are

% Yager, T. R., Menzie, W. D., & Olson, D. W. (2008). Weight of production of emeralds, rubies, sapphires, and
tanzanite from 1995 through 2005. US Geological Survey.

91 Smith, C. P., Fagan, A. J., & Clark, B. (2016). Ruby and Pink Sapphire from Aappaluttoq, Greenland. Journal of
Gemmology, 35(4).
9%https://www.greenlandruby.gl/pressleases/greenlandby-announceshe-officiatopeningof-its-ruby-and
pink-sapphireminingoperatiorataappalutogreenland/

93 https://nationaljeweler.com/articles/122§6eenlanduby-hasshutdowrnits-mine

94 Vertriest, W. (2019). Greenland ruby up@dm Newdnternational. Gems & Gemology

9 https://www.greenlandruby.gl/aboeus/
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found trapped within their host rock, which has peatectedrom weatheringythe icecap. Extraction
from the hostockis complicatedt requires blasting in the oggihand various steps of processing at a
highly mechanised plant, designed to maximise production.

Although production started in 2017, some recovery was made during the exploration and testing phase by
True North Gems. They reported sending several kilogsaoh material for trial cutting apdlishing.

Previous production numbers from ASM are not avdilabbee believed to be minimal considering the
location and the geological context. Thégasibility technical report of the mmade in 2015, estimeéte

the total resources (indicated and inferred) at 8dstohcorundum (about 405 milliomata), givinghe

minea lifeof abouttenyears, with a yearly production between 4 and d&%ont was reported that

about 5% of this total production would be gem, P@¥#gemand the mmaining75% norgem
(commercial grade) corundeirRubies represent 208bthe gem productignvith the vast majority of

the balance being pink sapphires. Blue, lavender and colourless sapphires are also found in small quantities
All of the gemstorseproducedy Greenland ruby weheattreated with borax, an industry standard.
Treatment and sortivgeredone in Thailand, while much of the commercial matagalit and polished

in India and Sri Lanka.

Production numbengerenot disclosed andonsidering the low quality of the production, no production
from Greenland was added to the final global estimation of ruby supply.

9% Reggin L. and Horan M. (2015). An Updated-Basibility Report on the Aappaluttoq Ruby Project, Greenland
National Instrument 4B01 Technical Report. True North Gems, Vancouver, British Columbia, Canada, 170 pp.,
www.truenorthgems.com/wgontent/upload/2015/05/ AappaluttoePFSreport2015.pdf.

97 http://promin.no/en/project/Ins-greenlandommissioningtartup-andoptimization/
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9. Compiled data
a) Global Ruby Production

The following graph represents the productiongefmcorundum rubyrom all of the aforementioned
locations butit does not takqualityinto account, meaning that figures encompasacet, cabochon,
carving and commercial grades.

It should be kept in mind that this profile does not aim to be a perfect representation of titdsreality
acknowledged by the author that there is not emeligghle recordedhata to do so.

Earlier years (1980 to 1990)meicularly challenging when it comes to doligtdsta Records show that
Thailandwasone of the main suppleturing this period, whiagkconfirmedby the literatures, butit is

likelythat thereweremore rubiexomingfrom other countries, notably Burma and Tanzaniaatikan
shownon this graph. Moreover, total production volumes before 1990 seem extremely low. Between 1990
and 1995, the graph presents Tanzania as the main supplier of rubies. This jump in production from
Tanzania ipartlydue to the reopening of Longido in 198@mines in thdlorogoro regionvere alsat

their peak between the AliI8®& and the midl990s. Information on the quantities produced from these

World production of rubies per main countries, in kg
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Figur@5 World production of rubies, in kg

9%8Keller, P. C. (1982). The Chanthabuat gem field, Thailand.
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areasvasmentioned in a paper from 1998ut, since themo information on volumegserareahas been

reportedThe lack of follewp informationon mining activity is a majmsuewhen trying tdradk the

history ofrubysupply, especially when many depositsadeonigporadically.

Nevertheless, this prof{leigure25 provideauseful insightimto productiordynamis:

1. The supply of rubies hakiftedbetween different countries over the years, with the discovery of

new deposits and the depletion of others. Moreoverhtherdeenignificanfluctuatiorsin the

volumes of production. These two paramgggen togethehighlight the difficultpf ensuring
a consdnt supply of gemstonesadnsistentjualityfrom one year to the next
2. Thevolumes produced fronepositdn Central Asia, Vietnam, India and Malawi are anecdotal,

with ahigh percentage of undeclared material.

3. The profile includes an estimaf the undeclared volumes of production almost all the
countries The average yearly volume across the 39 years preselgteehtennes, with a

minimumof 1 tonneand a maximurof 31tonnes. These numbers should not be talsmxact

figures, but we can safely say that the yearly world production omugtieselyexceed 20
tonnes, even withall of the varyingjualities taken together;
4. Tanzania and Kenya are the main prodateubies inerms ofvolume, but these gemstones are

mainly cabochon and carving grades.

b) Quality Consideratiors

Country

Mine taken as a
reference

% of fine
quality

As mentioned above, the graph does not take quality f{
into account, which is why Tanzania and Kenya appe

Central Asia

Jegdalek

20/
3%

dominant. A quality factor coefficient has been applied in

Greenland

Greenland Ruby

0.1%

India

NA

0.1%

to assess the history of fupeality ruby supply. In thi
documemrmtu,alGftiymde i s t aken t

Kenya

John Saul

untreated or only traditionally heated without flux.
coefficients used vary depending on both the country arn
deposit. For example, the percentage of fine rubies

Madagascar

Vatomandry & Others

Andilamena Region

Longido is not the same as fdorogoro or other Tanzania

Malawi

Chimwadzulu

regions. The same logic applies to Mogok and Mong H
Myanmar, and to Vatomandry and Andilamena in Madag

Mozambique

MRM

ASM production

In Mozambique, data and expert observations have estal
that the recovery of firguality rubies is much heghin a
mechanised operation than in an artisanal one; the perce
applied to MRM and the neighbouring, undeclared arti

Myanmar

Mogok

Mong Hsu

and smalscale (ASM) operations are therefore different.
factors used are presented in the table below.

Tanzania

Longido

Other (Morogoro &
Winza)

The new production profilg-igure26) is considered to b

Thailand

NA

much more representative of the reality of the market,
Myanmar being the main producer up until the discove

Vietnam

Luc Yen

Montepuez rubies in Mozambique.

According tahis profile approximatel?27&kg of finequality rubiesvere formerlyproduced every yeam

rade,

averagesignificantly increag in recent yeaue tothe introduction of rubiefrom Mozambique.

99 Dirlam, D.M., Misiorowski, E.B., Tozer, R., Stark, K.B., Bassett, A.M. (1992). Gem Wealth of Tanzania. Gems &

Gemology, Summer 1992, Volume 28, No. 2
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Although figureare not exacit, appears thass than 1 tareof fine-quality rubies produce every year,
which idess than 5% of the total volume of rubies. This highlights the rarity fifithgsalitygenstones

Comparinghese results, the coloured gemstone market report presented by Guild Gem Laboratories during
the ICA congress of 2023 mentioned the share of Bumbesto be 45%, and Mozambican rubies to

be 42% in 20220 This highlightthe factthat the gemstones transitthgoughthe laboratories are not

always representative of il productionas onlythose of digh quality, anfdom certain locatias will

be sento a laboratorfor grading The report mentiathatthe Mozambtanmarketshare is more likely

to be 606 to 70% confirmingthe results of this study.

World production of high quality rubies per countries, in kg
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Figur@6 World production ofjaiglity rubies, in kg

100 ] ucas, A., Lui, R. (2023) @u#022 China Colored Gemstone Market Report. Special edition for 2023
congress Dubai. GdiGem Laboratories

CA
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V. Global supply of emeralds

1. Introduction

Emerald is the second most important coloured gemstones in thie texdes ofvalue. The historyf
the global emerald market has been heavily influgniogglortanthistorical deposits that are still being
actively exploited nowadagis;h asheminesin Colombia.

This chapter presents the compilation of research on preaiygtion volumesince 1980, for eleven

countries which have been still argimportant sourceof emeralds. Production numbers are difficult to

find, as there is little reporting fraithermining companiesr governments. Exports can sometimes

provide a good picture of production dynankicsvever, exports are very often repostdly invalue

terms, with volumefigures not being captureBroduction volumes presented in this repamefrom

various sources including: USGS (United States Geological Survey) yearly mineral industry réports; miners
declaredproduction and sales datationalannual economic and stat@tsurvey, EITI (Extractive

Industries Transparency Initiative) reports. Due to the delay in the publication of thegwodpotisn

volumes arenly providedup t02020.

After looking at each individual country, the final section compiles the production data from the eleven
countries to attempt a visualisation of the global supply dyné@mlitg factdhas been applied to allow

a clearer view of faegtiality emerald supply. Overall, the report highlights that the supply of emeralds has
been fairly consistent over the past 40 years. The three main producing countries are Brazil, Colombia and
Zambia, wh extensivdpnglasting deposit@©ne main highlight of the repds the dominant position of

Zambia in theglobalsupply of emeralds, especitibseof high qualityAlthoughproduction data are

always difficult tobtain thefiguresfor Zambia and Colombia are considered more accurate because they

are provided by mining companies, as well as well impadtestty bodiebke Fedesmeraklalthough

a portion of production is always undeclared, the order of magnitude is correct, positioning Zambia far
above Colombia in volurterns.
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2. Brazil

a) Emerald Production

Brazil is a land of gemstones, and emenatts
discoveretierein the early 1910%. Howeverlargescale

Carnaiba

exploitation only started in the 1960s, in Bahia state. ~ ~ Socoto
then became a significant emerald producer in R
19803‘02 Itabira / Nova Era

(Belmont Mine)

Emeralds are found and exploited mairlyee Brazilian
states: p

Bahiajn the deposits of Caria and Socét

Minas Gerais, in the Itabira/Nova Era lfBEImont,
Piteiras and Capoeirateposits)

Goiss,in the Santa Terezindaposit.

Each of these states prodinery different qualities and volumes of emeralds.

In volume, Bahia is probably the main producer. In 1990, Guiliani reported thibh @acoainted for
135 tomes of emerald production in 16 yéggdbetween 1970 and 1986, an averagktofBes peryear.
22 years later, in 2012, Lucas reported that Bahia statedbbetireen 50@ and 1000kg per month,
averamg9 tomesperyearo4 However, the quality of the emeralds is loweatiia® other deposits, and
these emeralds are mainly used for dquadity cabochons and carvings. Although gemsiinireg in
general is oftesporadic and discontious it seems that Bahia ltasisistently producséveral tomes of
low-quality emeralds per y&mran extended periothterestingly, when looking at the emerald production
numbers from the USGS and tBepartamento Nacional de Producéo Mig@alPM) of Brazil they
do not seem to record Bahiameralgroduction as their numbers daetoo low. Incidentally, the DNPM
reports that more than 90% of emerald production comes from ltabira (Mings &beraiten specifies
that the production comes from the Belmont Athe

In Minas Gerais, the Belmont Minas beethe most documented active mine since the early 1980s.
Different sources report different productiprantities, varying from 40kg to 360kg anrioipyi06 107

The mine has also evolveder time due tomechanisation and the developmenarofinderground
operatiorios

101l ynch, E. P., Costanzo, A., Feely, M., Blamey, N. J. F., Pironon, J., & Lavin, P. (2014). The Piteiras emerald mine,
Minas Gerais, Brazil: fleiltclusion and gemmological perspectives. Mineralogical Magazine, 785871571
102Groat, L. A., Giuliani, G., Marshall, D. D., & Turner, D. (2@08¢rald deposits and occurrences: A review. Ore
Geology Reviews, 34}, 87112.

103 Giuliani, G., Silva, L. J. H. D., & Couto, P. (1996yin of emerald deposits of Braklineralium Deposita,
25(1), 584.

104 ucas, A. Brasl emerald industry. Gems & Gemology, Spring 2012, Volume 48, No. 1. 2012
105Departamento Nacional de Produg&o Mineral (DNPM), sumario mineral 2010 to 2018

106Hanni, H. A., Schwarz, D., & Fischer, M. (19BT1@.emeralds of the Belmont Mine, Minas Gerais, Brazil.

107 Puppim De Oliveira, J. A. P., & Ali, S. H. (20&#&jnstone mining as a development cluster: a study d& Brazil
emerald mines. Resources Policy, 36(2)4132

108 ucas, A., Pay, D., McClure, S., Ribeiro, M., Hsu, T., Padua, P. (2015). The Belmont Mine and do&meyald
from Mine to MarketGIA
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The Piteiras mine is also knawrbe a sourcef good quality emeraloh Minas Geraisyith production
herestartng around 2001. Production quantities are unclear, with some smmtiening that it was
sporadié®® and otheg stating that production was consisténOverall, it can be assumed that Piteiras
produced emeralds in the range kf89200kg a year, between 2001 and 2008, when operatiorisiceased

In MinasGerais the Capoeirana and Montebello mines are also important producers, but production data
for thesas extremely hard to find.

The last important producing area is Santa Terezinhagsn I6di984, this area was reported to be the
centreof Brazi® emerald production, with an average yield about 50 times higher than the Beliont Mine
Interviewonductedby Puppim de Oliviera in 20duiggedhat the region produced 44 mes of emeralds

in 23113 put no other souradrroboratethisquantity Converselylucas reports little production from

this areaincethe 1990s!14

The production profile belo{ifigure27) compiles information from the different sources quoted above,
as well as estimated figures for informal mining. The scale startaest B imestimated that production
from Babhia is 9 taves per year for the entire period.

imerald production of Brazil, in kg

Figur@7. Emeraldroduction fidrazil inkg
b) Emerald Trade Flows

Coloured gemstone exports from Brazil are difficult to interpret because of the wide variety of gems
produced in thigountry. However, as Brazil is not a large producer of rubies and sapphires, HS code
710391 can be assumed to represent exports of cut emeraldiga@?8). These O6wor ked
exports increased in the early 2000s, which could correspond to the Piteiras production period. From 2003,
they dropped to an average of US$10M per year, only to increase again in the 2010s to a yearly average o
US$20M, which calibe linked to the development of cutting facilities at Belmont. Over the period 1995

to 2023, the USA has been the main i mporter of I

109Rondeau, B., Notari, F., Giuliani, G., Michelou, J. C., Martins, S., Fritsch, E., & RespingerLa.ni2@®8e

Piteiras, Minas Gerais, nouvelle souigeataude de belle qualité au Brésil. Reveu de Gemmologi&8147, 1
110https://emrlibrary.gov.yk.ca/minerals/revi@frthe-emeraldndustry2004.pdf

1111 ynch, E. P., Costanzo, A., Feely, M., Blamey, N. J. F., Pironon, J., & Lavin, P. (2014). The Piteiras emerald mine,
Minas Gerais, Brazil: fldigclusion and gemmological perspectives. Mineralogical Magazine, 7458,/1571
112Cassedanna, J.P., Sauer, A. The Santa Terezinha de Goias EmeraGeDep&s@emology, Spring 1984, Vol.

20, No. 1. 1984

113De Oliveira, J. A. P., & Ali, S. H. (20G@§mstone mining as a development cluster: a study dk Bragilald

mines. Resources Policy, 36(2),1432

114 ucas, A. Brasl emerald industry. Gems & Gemology, Spring 2012, Volume 482N@ 1.
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exports. Hong Kong was the sectardest importer. However, it is important to note that, between 1995
and 2002, Japan was Brazil s most i mportant part

When looking at rough exports, ¢t8le710310, the export value has increased over thaydans2021
the total export value wa8 &mes higher thahhad beer20 years beforam 2001. The main importer
overthe periodvasHong Kong,which accounted f&7% of total export value. However, in the tiaxst
yearsthe USA and China have been increasing their ingmuftsince 2021they both imported twices
manyunworked gemstonasHong Kong.

Precious gemstone exports

Data from 1995 to 2023

W Eixport HS 710310 - Precious stones (other than diamond) unworked = 1 128 576 584 US$

W Export HS 710391 - Rubies, sapphires and emeralds worked = 415 367 516 US$

Bvolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023

14%

 Import HS 710310 - Precious stones (other than diamond) unworked = 94 711 093 US$

Import HS 710391 - Rubies, sapphires and emeralds worked = 15 488 329 USS

Figur@8 Precious gemstones imports and exporsazlues from
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3. Colombia

a) Emerald Production

Emeraldshave been produced @olombia for centuries, witl .
mining efforts dating back to 1000 Bfong before the Spanis  Muzo-

colonisation in the T&entury> Thecountrys emerald depositc 7 Coscuez-
are located in the Boyaca region, particularly in two districts .~~~ & 200
western and eastern side ofAheean CordilleraOriental There Cachala-

are norethan 200 emerald deposits within these two districts hivor

most notable being:

The western district (also referred as thsg\ezYacopll6 or

CoscueMuzoYacoptl?, district) which includes, among:
othes, the Coscuez, Muzo, Mdripdias Blansand Yacop
mines;

The eastern district (also referred as the GGamtequé? or
ChivorGachal&3 district) which includes, amongst othahe
Chivor, Gachala and Meml mines.

After colongation the minesemaine@&panish royal property uiilependerain 1810, when they came
under the control of the Colombian government. The privatisation of the mineostaitethe late

1970s. Between 1960 and 199Githation in the countiyas very tense due to @Beeen Waj aconflict

between the maemeraleminingfamilieswho oftenused paramilitay forces to defentheir territories
againsguerrillas and drugaffickerg18 Victor Carranza, alkoown ashe@&merald Czérwas digfigure

in this mafidike tradehe controlled up to 40% of ColonfbeEmeralghroduction until his death in 20138
Thed&sreen Waicausethousands of deathisended irthe 1990swith thesigningf a peace dedakokered

with the help of Carranza and the Catholic Ch#rcFhis peace deal, as welb@sging in newnining
regulationggromoted th@rivatistionof the sector. However, allegations against owners of emerald mines
continued: for exampléhe prosecution of Carranza in 281@ver thefinancingof paramilitary groups,

or the accusatisragainsthe company Esmeracol finugmoney laundering in 2010 Instability and
violence in the country continued, and another peace agreement was signed in 2016 between the Colombian
government anthe FARC guerrilla grot?g It is worth mentioning that none of these political and social
issues have affected the reputation of Colombian eswerlthe yearsheyare still considered to be the
world® most sougkdfter emeraldslowevermining activitiewere affectecand Colombia lost its world
leading producer position in the 2000s. This context of violence and instability, as well atikine mafia
organisationsvithin the mining sector, prevented foreign investment for many years, and operations

115Fortaleché, D., Lucas, A., Muyal, J., Hsu, T., & Padua, P.TB@1Chlombian Emerald Industry: Winds Of
ChangeThe Quarterly Journal Of The Gemological Institute Of Amé&3¢a), 33358.

116Groat, L. A., Giuliani, G., Marshall, D. D., & Turner, D. (2008). Emerald deposits and occurrences: A review. Ore
Geology Reviews, 34}, 87112.

117Branquet, Y., Giuliani, G. (2022) Géologie et explorati@mdzdude colombienf@neraudes, tout un monte
118https://www.mining.com/formemgemfieldexcledfirm-grabscoscuezmeraleminecolombia/
119https://thecitypaperbogota.com/business/cosetiezdarksideof-gemstones/
120https://colombiareports.com/amp/assassinat@neralebaronrsparksearnewgreeavars/

121 https://www.bbc.co.uk/news/worldatinramerical 6882779
122https://www.iss.europa.eu/content/implementipgaceagreemerntolombia
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remained very manual dadourintensive, although the vast majority of mining is done undergfound
Over time,factors such athe peace agreemeathew generation of mineend the growinglobal
expectationf sustainability and transpardanayining operatiortsaveencouraged the Colombian emerald
sector to evolve and remove barriers to investient

The three most historical and famous mining areas are Chivor, Coscuez and Muzo, considered to be
responsible for most of the production volu#fe#ore recent mines, including La Ritiaefemining

started in 1999), Consorarhéremining started in 1999) and Cumese¢emining started in 2001), are

also important deposits nowadays, especially in terms of qpaotitiesi!°

Coscuez has bearnistorical source of very figaality emeralds, as well as large crystals. Some reports
mention Coscuez as the source of about 70% of Corabiaraklin the 197086 Its exploitation
remained very artisanal until international mining compec#@se intereste@emfields PLC engaged in

the acquisition of 70%f the Coscuez mine in 2015, after geological studies performed between 2013 and
201427, Gemfieldsvithdrew from the deal in May 2017, and Fura Gems acquired 76% of tle latime

201728 Fura hasperatedhe mine since 2018, launching their first emerald auction #2021

The Muzo mine is the other most renedsource of finguality emeralds from Colombia. In 2009, The
Muzo Companies was foundeda vehicl® invest in modern mining pracieadpromote Colombia as

a sourcef sustainable and responsible emerBitesMuzo minesavea mineto-market business model,
offeringmining operations, cutting and polishing, gemstone tredaherdtory gradingnd trading via
partnership with designéis

Despite the growing interest of multinational companies and the invastrf@malisation and
mechanised operations, the Colombian government estimates that about 63% of Colombian mining
activitiesare stilinformals

The production profile belof#igure29) is a compilation of information from the Sistema de Infamaci

Minero Colombiano&imcd) 13} data provided by the National Federation of Emeralds of Colombia
(FEDESMERALDAS and USGS. The Simco is the official online portal for mineral statistics, under the
Colombian Ministry of MineEEDESMERALDASIs a tradéody founded in 1988 with the aim of
developing, representing and guiding the Colombian emerald iRGERESMERALDASIInks a large

number of formal actors in the Colombian emerald production chain and administers the National Emerald
Fund, which collects by law a paraphysical tax of 1% of the val@mefaliexports. The USGS data
reported in the meral yearbookds equivalent to the Simco production data. Data from
FEDESMERALDAS between 2009 and 20@%josely aligned to the two other sources.

123Michelou J.C., Ed. (2006) ICA 2006 World Gemstone Mining Report. InColor, Spring.

124|nestroza, J. (2022). The Mineral Industry of Colombia2@@&Minerals Yearbook. USGS

1255higley, J. E., Dirlam, D. M., Laurs, B. M., Boehm, E. W., Bosshart, G., & Larson, W. F. (2000). Gem localities of
the 1990s. Gems & Gemology, 36(4),33%

126 https://www.emeraude.info/teenaissanede coscueda-plusemblematigueinedemeraudede colombie/
12https://www.gemfieldsgroup.com/wp

content/uploads/2018/08/20150910_Gemfields_ RNS_Acquisition_of_controlling_interests_in_two_emerald_proj
ects_in_Colombia_FINAL.pdf
128https://www.nationaljeweler.com/articles/53R8a-gemsacquiresoscuezmeraleminein-colombia
129nttps://www.furagems.com/tradi@fo

130https://muzo.co/pages/thenine
131https://wwwl.upme.gov.co/simco/CifreSectoriales/Paginas/esmeraldas.aspx
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Emerald production from Colombia, in kg
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Figur@9 Emerald production@aombignkg

b) Emerald Trade Flows

Colombia is a major producer of emeraldsgdaeshot producevery much of any other gemstone. This
makes it possible spproximatehe export data from UN Comtrade as emerald exporté-anlye31).

This is also confirmed by the available emerald export data from Simcds,98btckimilar to the UN
Comtrade export dattEDESMERALDASalso provided export data for both rough and worked
emeralds, whichlignvery well with the UN Comtrade statistics, as presented in théajmaplfrigure

30.

Emeralds exports from Colombia, is US§
UN Comtrade vs Fedesmeralda data
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Figur&0 UN Comtrade exports comp&BiE®MERALDA exports

In terms of value, Colombia expartanymore worked emeralds (cut and polished) than rough. This is
entirely related to the difference in unit prices between rough and worked emeralds. Between 2009 and
2021, Colombia exported more than H¢sof rough emeraki at an average price W$%.6 ct, and

about 880kg of cut and polished emeralds at an average [g8§467ct32 Although the unit prices

have fluctuated over the years, there has been a net increase in the past decade for both rough and worked
emeraldgFigure32).

132FEDESMERALDAS data

© 2025GEMFIELDS LIMITED Page [49



UNDERSTANDING THE GLOBAL SUPPLY OF EMERALD, RUBY AND SAPPHIRE

Rough Emerald (US$/ct) C&P Emerald (US$/ct)
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Figur@2 Rough and cut emeralds exports unit prices

Most of Colombi& emerald production is exported. In 2001, USGS estimated that 10% of emeralds were
sold in the countryg percentage that droppedjist 2% in 200533 Colombia has a good beneficiation
industry, with several companies cutting and polishing emeralds ah®wygetfactories agstablished
intheBogotfree trade zone, explaining why most of the riaxgbrtésince 2010 are going to Colombia.

Precious gemstone exports

Data from 1995 to 2023

W Eixport FIS 710310 - Precious stones (other than diamond) unworked = 236 360 003 US$

W Export HS 710391 - Rubies, sapphires and emeralds worked = 3 491 437 090 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023

22%

B Import HS 710310 - Precious stones (other than diamond) unworked = 1 873 649 US$

Import HS 710391 - Rubies, sapphires and emeralds worked = 6 503 227 US§

78%

Figur@1 Precious gemstones imports and expor@ol@tias from

133Torres, I. (2005). The Mineral Industry of Colombia. 2005 Minerals Yearbook. USGS
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This is presented in the infographic on the next(pagee33). Another striking insight from this analysis

is the very low export value of rough between 1995 and 2010: an unstable period, as mentioned earlier.
Rough exports started to increase in 2010, which correlates with the development of more mechanised
operatims (like Muzo and Coscuez), as well as exports for cutting and polishing into the Bogoté Free Trade

Zone. In terms of total worked emerald exports, the value has been stable for the past 20 years, with an
annual average of USwaked/emdraldlinhportovalues hhsadecaeasédsoves thea r e
past 27 years, while Hong Kongds i mports have in
of worked emeralds from Colombia.
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Colombia : Emerald Exports from 1995 to 2023
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4. Russia

a) Emerald Production

Emeralds were discoveredrRussia

intheearly 1890s, in the Izumrudr

Kopi district within the Ural

Mountains. Several mines we

opened, of which Malysheva (al

called Mariinski), was the ma

important (accounting for 80% c

reserve&ll Itis estimated that thi:

district was the wordl largest

producer of emeraldiom 1918134 e
until the 1930s. It provided up t

2.5 million carats annuallpore

than Colombidss Between the

1940s and the 1970s, the mir

were primarily operated for the

extraction of beryllium ore, and emeraleisamea byproduct (34 million carats per yeaEmeralds
became the main product again in the 1970s when, mae profitable deposits for beryllium were
discovered. In 1995, Laskoverkireporedthat after this shift in focugproductionvasas high as 8 to

10 million carats annually. Howevényiorelikelythat the estimated capacity of yearly emerald production
wasaround 3 million carats. This figure correlates with the number reported by Ridresdbharticle

he wrotefollowing his mine visit in 2068 whichstaesthat between 1987 and 1993 yearly production
was 35 million carats.

Miningoperatios stopped in 199%iter the collapse of the Soviet economic syS#erce this period, the

mine has changed ownesltiple timesUSGS reports that the mine was reopened in 2001 and produced
a total of B44kg of emeraddbetween 2001 and 2086However, multiple sources argue that production
was very unclear grimy 2010, the company exploiting Malysheva, TZAR Emerald, was failing to submit
reports abouproductiori3® One of the latest articles mentioning the Malysheva Mine reports that the
entire management team was replaced in 2016, with ¢fiénaiesing inand develapgthe mings3e In

ad@em News Internatior@rticle published the GIA in 2020, authsiTao Hsu and Jennifer Stene
Sundbergnentioned that the Malysheva mirges once agaattive and producing emeralds. However,
these emeralds are still rarer on the markethiiaGolombiaror Zambiancounterpart&®

134Groat, L. A., Giuliani, G., Marshall, D. D., & Turner, D. (2008). Emerald deposits and occurrences: A review. Ore
Geology Reviews, 34}, 87112.

135 askovenkov, A. F., & Zhernakov, V. I. (1995). An update on the Ural emeral@enise&. GemologyB1(2),

106113.

136https://www.lotusgemology.com/index.php/library/articles/298@erald$rom-russiaa-closedook

137Yager, T. R., Menzie, W. D., & Olson, D. W. (2008). Weight of production of emeralds, rubies, sapphires, and
tanzanite from 1995 through 2005. US Geological Survey.

138https://www.rusbiznews.com/news/n1011.html

139https://tsarinajewels.com/4@merald®f-the-urals/

140https://www.gia.edu/doc/SP2GNI -v2.pdf
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The Malysheva mine has always been exploited in an industrial way, with mechanisecadagparent,
openpit with tunnels. However, the technologies used might be outdated and badly mMaimt&8patke
sourcsalso report that theft and illegal production baea problems Russi&te.

The productiomprofile fFigure34) presented below is a combination of the abwrdioned sources, with
numbers from 2005 being estimated.

Emerald production from Russia, in kg
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Figur@4 Emerald productionRussjankg

b) Emerald Trade Flows

About 99% of Russigmeciougienstoneexpors (excluding diamonds) arthimform ofroughgenstones
(Figure35). Russia is nainlya producer of emeraldt is also a major producer of alexandrite, amber and
a wide range ofthercolouredgenstonesuch aamethyst, citrine, topaz, etc. Therefore, export data from
UN Comtrade would include all of these gemstones taken together. More than 93% ekRugsi®

to China, Hong Kong and India. This refléhts factthat Russia does not havsignificanprocessing,
cutting and polishing indusfoy colouredyenstoneswithinits borders
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Precious gemstone exports
Data from 1995 to 2023

B Export HS 710310 - Precious stones (other than diamond) unworked = 131 362 627 US$

B Export HS 710391 - Rubies, sapphires and emeralds worked = 1 038 808 US$

Evolution of the precious gemstone export and import values, in US$
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Precious gemstone imports
Data from 1995 to 2023
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Figur@5 Precious gemstones imports and expoifRugalaes from
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5 zZambia

a) Emerald Production

Emeralds in Zambiavere first recorded 0928
However Zambiahas beera significant produce
only sincahe 1970$4% Explorationtook placeor
yearsunder different companjebut smailkcale
mining was only started in 1967 by Mik
Enterprises?2 Mindeco Limited, owned by th
Zambian government, took over the mine in 1¢
and productiorncreaseth 1974 with the discover
of new depositsf higher quality. Thadvances in
production in the 1970sere also related to the
establishment of the restricted zdidpla Rural Restricted AGESRERA), created by the government in

order to control illegal activities and increase the economic potential of the emerald deposits. The NRERA
covers about 8G¢puare kilometré$ The mines are located in the Kafubu area, Lufwanyama district, in

the Copperbelt Province of Zambia. There are several identified deposits which have been and/or are still
in operation, including: Chibolele, Chantete, Kamakanga;Hwegyga Pirala, Lilente, Chama, Fibolele,
Dabwisa, Kanchule, LunshingavalNkabashila.

Gemfields acquired the Kagem mine in 2008;awnershiith the government of Zambia. The Kagem

mine is now an amalgamation of several deposits, notably theCHibalele licence (Fwayaaya

Pirala), Chama, Fibolele, Libwente and Kamakanga. Since Gemfields started mining in 2008, the average
quantity of emaralds produced per morths beembout 650kdgour times higher than the production

reported by Zwaan in 2085 This explains the significant increase in production observed in the past 15
yeargFigure36).

Emerald production from Zambia, in kg
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Figur@6 Emerald productionZeonbiainkg

141Zwaan, J. H., Seifert, A. V., Vrana, S., Laurs, B. M., Anckar, B., Simmons, W& Ba&iaGuillerminet, H.

(2005). KAFUBU AREA, ZAMBIA. Gems & Gemology, 41(2),14B5

1425liwa, A. S., & Nguluwe, C. A. (19&B8ological setting of Zambian emerald deposits. Precambrian Research,
25(13), 2128.

14https://www.gemfieldsgroup.com/wgontent/uploads/2018/08/02L0-
2012_JORC_compliant_Minerals_Resource_and_Reserve.pdf
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GrizzlyMiningwasincorporated in Zambia in 1997. They have been activelyimMRERAsIincethen
expanding operations and pits. In 2023, they eepothe presthat they werproducing about 60 million
carats per ye#.

In 2005, Zwaamneporedthat the Chantete mine was active and producing betw&grardd@B00kg a
month. However, in 2022, the associdiorerald Production Watch of Zan@iEePWZ) stated that only
the Kagem and Grizzly mines were active, whereas many licences wergsdormant

In the early 2000s, a new emerald deposit was discovered in Central Zambia, in the district of Solwezi.
The production of these emeralds from Musakashi started in 20@flguantites(Manyepa and

Mutambo report about 20kg produceer4 yearsife However, this deposit is worth mentiorsimge

there have been recent reports of increased production-gihii emeralds from this aréa

b) Emerald Trade Flows

The UN Comtrade data for Zambia shows some inconsistencies, notably a lack of data between 2014 and
2018(Figure38). Before 2014, exports of preciomsvorkedgenstoneswereincreasing whereamnce

2019, the vast majorityretordedexportshave been aforkedemeraldslt should be noted that Zambia

is a producer of seveadherpreciougienstonedesidegmeralds, therefothis totalfigure for the value

o funwrked precious stanéncompasses more tlEmplyrough emeralds. However, Zambia is not a
producer ohighvaluerubiesor sapphires, therefore tB81million dollars of exports for 710391 can be
largehattributed to the exports of cut emeralds for the period.

Emeralds exports from Zambia, in US$S
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Figur87: UN Comtraaeports compared to expots from aghsources (includirgsinin

4nttps://rapaport.com/news/grizziyniningrecordshighesteveremerald
sales/?utm_source=rss&utm_medium=rss&utm_campaign=gnirehgrecordshighesteveremeralesales
14https://www.lusakatimes.com/2022/07/31/reposseasninglicenceownedby-severatiormantemerale

miningfirms/

146 Manyepa, J., & Mutambo, V. P. (208pjproaches for Designing Extraction Methods for Randomly Occurring
Pocket Formation oGemstones: A Case of Musakashi Emerald Area, Solwezi, Jamnb&. of Mining and
Environmed®(3), 605518.

147Krzemnicki, M. S., Wang, H. A., & Cartier, L. E. (2021). New Emeralds from Musakashi, Zambia, Appear on the
Market.The Journal of GemnB¥@&)y 769771.
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The UN Comtrade datesbeen compareagainsestimated export vakigom other sources, including
figures sourced frominers collaboratingith this repor{Figure37). The general trend between 2009 and
202 is the same, butappears tghow that the reporting of data has shitiad product thatad been
exported under the HS code 710310 before 2013 masilybeing reported under the HS code 710391.

Figur88 Precious gemstones imports and expoiZandiges from
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