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1. INTRODUCTION

early all jewellery creators incorporate coloured gemstones to some degree. These gem-
stones exist in a vast array of varieties, featuring multiple colours, shapes, and symbolic meanings
that extend beyond their decorative and ornamental purposes.

Gems are minerals prized for their exceptional beauty, durability, and rarity. They connect us to
the planet’s uniqueness, serving as a reminder of both its magnificence and delicate balance. For
millennia, humans have revered and traded gems. These precious stones have been intertwined
with beliefs, myths, and spiritual energies, serving as both healing tools and protective amulets.

Sapphire, for instance, has held a significant place in history. The term ‘sapphire’ originates
from the Greek word sappheiros, which itself was borrowed from the Hebrew word sapires, meaning
‘neatness.” Sapphires have been imbued with various meanings by different civilisations. Buddhists
associate them with peace, serenity, and happiness, while in the Middle Ages, they symbolised love.
Even today, sapphires remain closely tied to loyalty and commitment.

But what do we know about the origin of gems and their journey into our hands? As we explain
in our latest work, Responsible jewellery. A guide to understanding the impacts of jewellery making, learning
about responsible sourcing alternaties and delving into other sustainable practices in workshops and in companies,
the supply chains for most of the raw materials we use are associated with severe environmental
damage, armed conflict, corruption, child labour, and various human rights violations in numerous
countries across the global south.

This dark reality particularly affects precious metals, diamonds, and, as we explore in this paper,

coloured gems. These gems traverse a highly opaque and largely unregulated market with numer-
ous actors and intermediaries. Approximately ninety percent of gems originate from countries in
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Africa, Asia, and Latin America, where artisanal mining often serves as a subsistence economic
activity driven by poverty and limited opportunities. Throughout the extraction phase and subse-

quent processing, we encounter a series of challenges that professionals and jewellery enthusiasts
alike should be mindful of.

The time has come to confront the injustices inherent in the materials we use and take action to
promote change. We must support transparent, sustainable, and equitable sourcing practices that
benefit all stakeholders. Our first step is to make conscious purchasing choices, followed by raising
critical awareness among our customers and throughout the industry.

From this conviction, we propose responsible jewellery — a new approach rooted in material
origin and traceability. It encourages us to seek materials from artisanal and small-scale mining
initiatives that adhere to fair trade principles, environmental respect, and community development
with a positive social impact. The groundwork for alternatives already exists, and gradually, new
projects are emerging,

This booklet is a collaborative effort between geologist and gemmologist Carmen Garcia-Carbal-
lido, founder of Ethical Gemstones of the World, and the ORIGEN — Gold for Future collective.
Its purpose is to enhance understanding of coloured gemstones and promote their responsible
consumption. It is a review of the state of the coloured gem trade, focusing specifically on the
environmental and social impacts of mining operations, cutting and polishing processes, treat-
ments applied to stones and gem dealing activities. It not only discusses lessons learned but, more
importantly, it explores strategies for managing and mitigating some of the risks associated with
this industry, which employs millions of people across numerous countries worldwide. The explo-
ration of small-scale mining experiences and ethical sourcing of coloured gemstones offers a fresh
perspective on the issue.

The activities of a handful of ethical gem suppliers operating within a ‘mine-to-market’ model,
strive to give back to mining communities by running beneficial social projects. Their approach
prioritises fair compensation for miners and lapidaries while safeguarding both people and the
planet. Gemstones distributed through ethical gem trading come with a clear traceable path from
the mine to your hands, firstly because they have a short supply chain, but also because ethical
dealers prioritise transparency, sharing the story of each stone they sell (its origin, who mined it,
where the gem was cut, how it was imported, whether it has been treated etc.). This commitment
ensures that no child labour was involved in mining these gems.

The gem trade commonly uses the term ‘coloured gemstones’ to refer to all gems except dia-
monds. However, it 1s worth noting that coloured diamonds also exist, as do colourless gemstones
other than diamonds. This booklet focuses on gemstones that naturally occur in a coloured state.
The reason for categorising gemstones in this manner lies in the disparity of mining practices

©

for diamonds versus coloured gems. Approximately 80% of diamond production originates from
large-scale mining enterprises, with only 20% coming from small and medium-scale operations.
Conversely, coloured gemstones predominantly emerge from artisanal and small-scale mining
(ASM), constituting around 80% of their total production.

When we think of a gem, we often expect it to be a shiny, cut mineral. However, a rough stone
as found in nature (such as a pebble or a crystal) can also be classified as a gem. Biogenic materials
are also gems; for example, coral, pearls, ivory, bone, tortoiseshell, horn, mother-of-pearl, amber,
copal, and tagua nut. The trade in some of these materials 1s tightly regulated.

In the upcoming pages, we will exclusively explore the realm of coloured gemstones, aiming to
offer valuable insights that lead us toward more responsible jewellery practices. This booklet caters
to a broad audience, with a special focus on jewellers seeking deeper understanding of how gem
extraction and processing activities impact both people and the planet. Additionally, it addresses
responsible sourcing and traceability of gems.
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oloured gemstones are frequently discovered in remote locations, often within small ‘pock-
ets” where their distribution is patchy and challenging to predict. As a result, large-scale mechanised
operations for extracting coloured gemstones may not be feasible. However, in such circumstances,
individual miners or small groups can still find profitability by mining for coloured gems using basic
tools. For this reason, coloured gemstones are frequently mined by individuals working with limited
resources. These miners may lack formal training in geology, making it challenging for them to dif-
ferentiate between various gemstones. Additionally, they might not be aware of the market value
associated with the gem materials they discover. Driven by desperate poverty and necessity, these
miners often sell their gems for survival at prices that fail to reflect their true worth. This unfair
trade perpetuates a cycle of miner poverty and fosters greed among traders.

2.1 Supply chain steps

Typically, gemstones journey a considerable distance from their mining location to the point of
sale in a piece of jewellery. At each stage of this process, middle traders play a role, and each one
marks up the price.

Gems are initially discovered as ‘rough’ stones. Before they can be set into jewellery, they must
undergo skilful cutting and polishing. This process enhances their desirability and allows them to
command a higher price. ‘Miners’ sell rough stones to ‘rough dealers’, who then deliver them to
‘lapidaries’, who cut and polish the gems. Stones that undergo treatment (discussed later) before
being cut pass through the hands of specialist ‘treater dealers’. Once the cut stones are polished,
they are shipped to international markets. Parcels of cut stones often pass through several hands,
including ‘wholesale dealers’, before reaching retail dealers who, in turn, sell them to ‘jewellers’.
The jeweller might collaborate with a specialist ‘stone setter’ to place gemstones into the jewellery

designs. Ultimately, these pieces are acquired by the ‘end customer’.
@
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The journey of a particular gem from the mine to the end customer can indeed be lengthy.
Typically, the journey of gemstones involves several rough dealers and possibly more than one lap-
idary — some specialise in cutting, others in polishing. These stones frequently pass through various
wholesale dealers and may encounter more than one retailer dealer. At each stage of the journey,
as the gemstone changes hands, each dealer adds their mark-up.

The journey of a gemstone doesn’t necessarily end when it is set into a piece of jewellery pur-
chased by a customer. That piece can change hands multiple times in the secondary market —
through auctions or to pawnbrokers. Even if the jewel eventually breaks, the gemstone can be re-
claimed and reset into a new piece. It might even undergo re-cutting or re-polishing. The gemstone
may undergo additional treatments to enhance its beauty and desirability, ultimately achieving a
favourable price, once again.

o

Traceability is essential as it reveals the gemstone’s journey, aiding in assessing its value
and ensuring a fair price. Implementing the mine-to-market model shortens the chain of

intermediaries, thereby increasing the share received by miners and lapidaries.

Given the numerous steps in the gemstone’s journey from the mine, it is understandable how
easy it 1s to lose track of a particular stone’s origin unless each step is meticulously documented.
Once the document trail is broken, the stone’s provenance becomes lost. The origin of a gemstone
often remains elusive. Who mined it? Where was it cut and polished? The stone’s journey across
countries and its treatment can be challenging to trace. When this occurs, there is no traceabili-
ty. There’s no indication of whether the gemstone originates ‘straight from the mine’ or if it has
passed through the secondary market. Traceability is crucial. This is because it unveils the gem’s
story, aiding in the assessment of its value and the establishment of a fair price for the stone.

While it is essential for miners and gemstone dealers to earn a living and be fairly compensated
for their efforts, the journey of coloured gemstones to the end customer is often more intricate and
lengthier than that of diamonds. These gemstones may pass through the hands of around fifteen
intermediary dealers. Unfortunately, the individuals who perform the labour-intensive tasks — min-
ing, quarrying, cutting, and polishing — more often than not face exploitation, work in challenging
conditions, and receive only a small fraction of what the end customer pays. The involvement of
numerous middlemen exacerbates this issue, as their primary role is to pass on the gems to other
traders while adding their mark-up.

@
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A practical solution to address the challenges posed by the lengthy gemstone supply chain is the
implementation of the mine-to-market model. By streamlining the chain of dealers, this approach
benefits miners and cutters. This model reduces the middlemen to a handful. However, for fairness,
it must ensure that miners and lapidaries receive a reasonable price for the gems they sell. In turn,
the end customer pays a fair price, knowing that those who contributed to the stone’s journey re-
ceive a fair share of the price they, as customer, paid.

@
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An opaque chain that does not contribute value to the producer countries

The gaps in our knowledge about gem supply chains, the actors involved, the networks, and the
financial flows are substantial, as there has been very little research on this subject. Indeed, the
gemstone market is the most intricate and least regulated compared to other segments of the jew-
ellery industry. In 2015, conservative estimates valued the annual global market for rough coloured
stones between $17 billion and $23 billion [1].

As we have previously highlighted, one of the most significant challenges associated with the
dynamics of these global chains lies in the limited profits that remain in gemstone-producing coun-
tries, particularly those in the global south. Paradoxically, despite abundant natural resources and
minerals, these nations often grapple with exploitation and poverty.

o

One of the main issues is that only a small portion of the profit remains in the countries

of origin, primarily in the Global South. Many African countries are major suppliers

of coloured gemstones.

Many African countries are major suppliers of coloured gemstones. The rough stones are main-
ly mined in the ASM area, and are mainly shipped to Thailand, India and Sri Lanka, which are
home to the main cutting and polishing centres for the global wholesale market. It is at the point
when the gemstone is cut that the greatest increase in value of the stone occurs. For this reason,
one of the objectives of the responsible mining and sourcing projects we will discover later is to try
to keep as many links in the chain within the country of origin as possible and thus benefit local
economies.

The informal nature of the coloured gemstone trade, combined with the inherent challenge of
valuing rough stones at the extraction site, provides ample opportunity for corruption and crimi-
nal activity. Large-scale smuggling contributes significantly to the under-reporting of export and
trade figures. It is estimated that hundreds of millions of dollars’ worth of coloured gemstones are
likely smuggled annually from Africa to Thailand, with some of these proceeds also being used for
money laundering. Illicit supply chains and criminal influence in this sector, particularly by foreign
actors, have hindered Africa from realising the full economic potential of coloured gemstones
through offshoring value-added processing [1].

@
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2.2 Natural gemstones and artificial gemstones

This booklet specifically focuses on natural gemstones. However, it is important to note that syn-
thetic gems and other artificial stones are occasionally deceptively marketed as natural, even
though their value is significantly lower than that of genuine stones. Both natural and man-made
gemstones undergo the same cutting and polishing processes and can be subject to treatments.
Lapidaries recognise that non-natural gemstones hold less value, yet they are still compensated
based on carat weight. The process of handling these stones also involves multiple suppliers until
they reach the end consumer.

A stone is considered synthetic when it has been created by humans, yet it shares identical phys-
ical, chemical, and crystallographic properties with its natural counterpart. There are synthetic
versions of diamond, moissanite, ruby, sapphire, emerald, spinel, quartz, alexandrite, etc.

An artificial gemstone comprises natural, synthetic, and/or artificial components, or a combi-
nation thereof. It is an invented material created by humans, which does not naturally exist as
such. Cubic zirconia, a popular and very affordable artificial stone available in various colours, is
sometimes marketed as a diamond ‘simulant’ — an imitation of a natural and more expensive gem.

There are composite and reconstructed stones, both falling under the artificial category. Compos-
ite stones consist of two parts (doublets), three parts (triplets), or more, originally separate, which
are then joined together using different processes. For instance, sapphire and emerald doublets
feature a synthetic bottom half and a natural top half. In the case of opal triplets, a thin slice of
natural opal is sandwiched between a clear or stone or top layer, and a dark lower layer, made up
of an artificial or a natural material often impregnated with a dark-coloured dye.

Reconstructed stones, on the other hand, are artificial products resulting from melting or com-
bining natural materials into one using glues and resins. These are opaque stones, e.g. reconstruct-
ed lapis lazuli, reconstructed turquoise, and reconstructed malachite. Reconstructed amber is not
opaque.

These stones are produced through repetitive industrial processes, ensuring an almost unlimited
supply. In contrast, natural gemstones are finite resources. While some view artificial gems as a
cleaner alternative to mining, their production still carries environmental and social consequences.
Mining metals for the expensive equipment used in creating artificial gemstones has associated im-
pacts on the environment and society. Running gem factories consumes significant energy, leading
to a carbon footprint that may exceed that of artisanal miners who work with basic hand tools.
These factories, equipped with multiple machines, often employ only a handful of people. Instead,
as we will explore further, ASM of natural gems serves as a vital income source for millions of peo-

@
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Synthetic and artificial stones can coexist in the market alongside natural gemstones, provided
they are clearly differentiated, priced according to their origin, and buyers are informed about their
non-natural status. Unfortunately, this distinction is often blurred, and what is sold may not always
be the high-quality material it appears to be.

2.3 Gem pricing

The value of a gemstone lies in its perceived worth in a given place and time, considering factors
such as quality, beauty, durability, and rarity. Although value and price are distinct, they remain
closely interconnected.

Gem pricing is a multifaceted issue that hinges on several factors. These include the gem’s type,
colour, clarity (presence of inclusions and transparency level), whether it is a rough or cut spec-
imen, the cut design, quality of cut and polish, weight in carats (ct), presence and type of treat-
ments, gem provenance, current market demand in the selling location, scarcity of the specific gem
variety, and the prevailing currency and market level.

In the global market, gem prices are quoted in USD per carat (§/ct). Gems can be sold indi-
vidually as a stone, or as parcels of the same type, each falling within a specific quality range for
an amount. Transactions for both rough and cut-and-polished stones occur either face-to-face or

©
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through auctions, where the highest bidder prevails — whether in person or online. Rough weight is
typically quoted in grams, while the weight of cut stones is expressed in carats.

Within the context of ASM, several parties are involved: the landowner, the miners, and occa-
sionally, the individual who rents equipment to the miners. Each party receives a percentage of the
gem finds. However, in many cases, miners do not earn anything until they discover gems, even
though the equipment rental fee is still demanded.

Rough material with numerous inclusions, such as fractures and opaque spots within the gem,
holds significantly less value than relatively clean rough stones. Additionally, low-quality rough
tends to yield smaller stones, which are worth far less than a single, larger, and cleaner gem. The
colour — comprising hue, saturation, and tone — plays a crucial role, accounting for 60-70% of the
finished gemstone’s value. Most artisanal miners lack awareness of these factors, allowing savvy
dealers to undervalue rough stones significantly.

Given that much ASM occurs in countries without regulated wages, it remains challenging to
determine the precise earnings per gemstone mined. Some small-scale miners rely solely on mining
for their livelihoods and may negotiate lump-sum payments for mixed gemstone lots rather than
individual stones. In contrast, some artisanal miners, known as ‘fossickers,” may accept minimal
payment for the few gems they discover. In cases where traceability is lacking and gemstones pass
through multiple intermediaries, determining the exact amount miners receive becomes nearly
impossible. However, a partial understanding of miners’ earnings can be gleaned through respon-
sible, ethical gem dealers. These dealers often own mines, manage shared ownership arrangements
with local partners, or purchase directly from known groups of miners, following a mine-to-market
model with minimal intermediaries. In this scenario, each gemstone can be traced back to its spe-
cific mine or miner.

To estimate the price at which certain commercial stones sell in international markets, we can
make a realistic ballpark approximation: a miner in the traditional supply chain typically receives
around 5% of the wholesale value of a stone. However, when an ethical dealer follows the mine-to-
market model, the miner’s earnings can increase significantly — between five and eight times more
than the traditional rate. Lapidaries are also compensated fairly for their work.
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e are accustomed to seeing extensive displays of gem-set jewellery in high-street shops,
international trade shows, and auction houses. Many of these pieces feature natural coloured gem-
stones that are mined, cut, and polished before being set into jewellery.

Coloured gemstones are extracted from over fifty countries, with more than two hundred varie-
ties available. Artisanal and small-scale mining accounts for 80% of the coloured gems we encoun-
ter in the market, both as loose stones and set in jewellery. Approximately 20% of coloured gems
originate from medium to large-scale mining [2]. If we exclude emerald, ruby, tanzanite, and jade,
the proportion attributed to ASM approaches 100% [3].

Around 90% of coloured gemstones originate from the global south, specifically countries in
Africa, Asia, and Latin America. In terms of the variety of gemstones produced by producing
countries, the following are particularly noteworthy:

» African nations like Ethiopia, Madagascar, Mozambique, Kenya, Tanzania, Zambia, and
Zimbabwe host a diverse array of gemstones. These include ruby, sapphire, emerald, aquama-
rine, tourmaline, opal, tanzanite, and garnets, among others.

» Asian countries such as Sri Lanka, one of the most popular and richest in gemstones with
more than fifty varieties, including sapphires; India, Thailand and Myanmar, which supply
90% of the world’s jade along with a significant share of rubies, sapphires and other stones.

» In Latin America, Brazil stands out as one of the most gem-rich regions, while Colombia
holds the title of the world’s largest producer of high-quality emeralds.

» Australia, the primary producer of opals (accounting for almost 90% of total production), also
plays a significant role in sapphire production. Meanwhile, the USA is known for its output of
tourmalines, sapphires, and turquoises. China holds the title of the largest nephrite producer,
and Russia stands out for its unique gems like demantoid garnet and alexandrite.
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Figure 1: Global distribution of major gemstone-producing countries
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3.1 Artisanal and small-scale mining for coloured gemstones

There is no universally shared definition of ASM, but a distinction is often made between arti-
sanal miners, who employ labour-intensive techniques, simple tools and little or no technology,
and small-scale miners, who have some degree of mechanisation. The ASM sector is considered
to range from individual miners and poverty-stricken informal groups seeking to earn a living or
supplement their livelihoods, to formal small-scale commercial mining activities that are carried
out in compliance with local laws.

Artisanal mining is therefore often carried out through unlicensed operations, and is therefore
considered an illegal activity that is often tolerated by governments. However, it also occurs legally
in many places. On this point, it is crucial not to mislabel the majority of artisanal miners as crim-
inals. Fundamentally, they are individuals striving to survive within an informal system that often
results in illegality.

Despite the limited available information due to the secretive nature of the sector, approximately

44.67 million people are directly engaged in ASM worldwide. Notably, 30% of these miners are
women [4]. When considering not only mine workers but also their families and those who support

®
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them, the number of people relying on ASM for their livelihoods reaches close to 150 million. In
stark contrast, industrial mining employs only seven million people [5].

ASM is a significant activity in gold mining (accounting for 37% of the total), as well as in the ex-
traction of coloured gems, diamonds, and other strategic minerals not specifically used in jewellery.
While we can confidently state that ASM occurs in 85 countries, it is believed to be practised in up
to 119 countries [6]. The artisanal mining sector plays a crucial role in regions of Africa and Asia
where subsistence agriculture prevails and alternative income sources are scarce.

In the realm of coloured gemstones, which, as noted above, is a market less regulated and re-
searched than other materials, we have not found estimates of the number of people involved in
this type of mining. However, there are conservative, albeit outdated, figures that shed light on
specific countries’ realities. In 2016, Mozambique had approximately 100,000 people directly en-
gaged in ASM of coloured gemstones and gold. Additionally, around 1,200,000 individuals indi-
rectly depended on this activity. In Zimbabwe, those numbers multiplied significantly, with 500,000
workers and 3,000,000 dependants involved in ASM [7]. Similar observations were made in Brazil
and Colombia in 2014, where 467,500 and 385,500 artisanal and small-scale miners operated,
respectively [7].

How is ASM of coloured gemstones carried out?

Some artisanal gem miners collect stones serendipitously, stumbling upon them while tending to
their crops in fields. Alternatively, they may dig shallow pits at locations where stones were previ-
ously visible on the surface. These miners often rely on basic tools like picks, shovels, and sieves,
working either with their bare hands or these rudimentary implements. Typically, they operate
within small family groups, viewing gemstone gathering as a supplementary income alongside their
agricultural activities. Many artisanal gem miners lack basic knowledge of geology and gemology.
Consequently, they often receive minimal compensation for the stones they discover, accepting far
less than their true value.

Other small-scale gem miners operate in small groups and utilise mechanised equipment, such
as small excavators, to open quarries or dig tunnels underground. Some even employ pumps to
remove water from their excavations, directing it onto gratings or sieves where they wash the ‘pay
dirt’ to extract the gems. Artisanal gem mining is often a seasonal activity, contingent upon the
specific location of the operation. For instance, in Sri Lanka, gem mines close during the rainy
season due to flooding in their underground tunnels. Unfortunately, the miners lack the capacity
to pump out such large volumes of water, rendering work impossible during these periods. In Cen-
tral Queensland (Australia), the opposite is observed, as miners search for sapphires, zircons, and
opals amidst harsh desert conditions. During the scorching summer months, when water 1s scarce
in these remote areas, they refrain from mining. Instead, they patiently wait for the rainy season,
which replenishes water sources, allowing them to wash the pay dirt and collect gemstones.
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The size of a mining operation

The scale of a mining operation hinges on the extent and distribution of gem-bearing deposits, as
well as the depth at which these layers are situated. Additionally, it varies based on whether the
gems are extracted from hard rock or contained within ‘gravel beds.’

Certain gems originate from ‘primary deposits,” which are hard rocks containing the gems in the
place where they were formed (e.g., the Greenland Ruby mine). In such cases, blasting is necessary
to break up the rock into manageable pieces for gem extraction. Most coloured gems originate
from ‘secondary deposits.” In this scenario, the gems are initially eroded from their primary host
rock and subsequently transported — often by rivers — to be deposited in gravel beds. These beds
consist of mixed gravel, sand, and clay, where rough gemstones accumulate. Miners commonly
refer to these gravel layers as pay dirt, which can occur in isolated pockets or be distributed across
one or more layers.

Depending on the type of deposit, the size of mining operations can vary. For instance:
» the deposit may be quite shallow (up to around two metres) with a very small extent.

» moderately shallow deposits (less than ten metres) could prompt miners to dig small open-cast
quarries.

» where the deposit is somewhat deeper (up to around twenty metres), the miners may dig a
vertical shaft and various underground tunnels to make an underground mine.

» in cases of extensive deposits, miners might employ mechanised equipment for large-scale
open-cast operations.

When mining occurs in an unregulated manner, it can cause significant environmental harm. A
notable example is Madagascar, where in October 2016, approximately 50,000 unlicensed miners
were digging for sapphires, often working literally on top of one another [8]. These miners were
not necessarily skilled artisans; many simply arrived with shovels, hoping for a lucky find.

@ Coloured gemstone mining

Greenfard

Aappaluttog Sorting*Site

1. Artisanal miners in Sri Lanka. A small hole to access the shallow, gem-bearing gravel layers. Source: Nineteen48

2. Small-scale mining. Female miners in Tanga, Tanzania ‘MOYO gems’ project. Source: Cristina Villegas, PACT

3. Small-scale mining in Central Queensland (Australia). Earth moved to open a small quarry and access the gem-bearing layers. Source: Capricorn Gems
4. Small-scale underground mining to extract golden rutile quartz (Pyramid mine) in Novo Horizonte (Brazil). Source: Brian Cook, Nature’s Geomelry
5. A vertical shaft built with local vegetation. A small-scale underground sapphire mine (Sri Lanka). Source: Nineteen48

6. Greenland Ruby sorting facility at their medium-scale ruby and sapphire open cast mine in Aappaluttoq (South Greenland) Source: Greenland Ruby.

Mine production ts currently shut down.
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3.2 Human rights and environmental impacts in ASM of gemstones

While the well-documented human rights abuses related to diamond mining are widely recognised,
coloured gemstones are not immune to similar issues. Gemstone mining provides local employ-
ment, but unfortunately, this often does not result in fair wages or improved living conditions for
mining communities.

The potentially hazardous conditions in mines, coupled with scarce resources and inadequate
safety measures put in place, pose a significant risk, primarily to life. Tunnels dug too deep and
with scant support and infrastructure can collapse, trapping workers. In times of heavy tropical
rains, mines can flood. Devastating accidents resulting from cave-ins, falls down shafts, and poorly
maintained equipment have occurred.

@

The mining conditions are hazardous, with a high risk of accidents and resulting fatalities.

Forced labour and child labour remain prevalent in illegal mining operations.

Forced labour and child labour persist as unfortunate realities, especially in illegal mineral exploita-
tion, and this extends to the cutting and processing phase. The International Labour Organization
(ILO) defines forced labour as “all work or service which is exacted from any person under the threat
of a penalty and for which the person has not offered himself or herself voluntarily.” In this regard,
there are cases of threats to workers or their loved ones, withholding of their identity documents,
deprivation of food or sleep, and coercion to force them into prostitution, among other examples [12].

Human rights organisations have also denounced child labour in gem mines. However, while
child labour does exist and of course violates children’s rights, the presence of children in a mine
does not always imply that they are working or that their work is forced and dangerous. Before
rushing to judgement and condemnation, it is crucial to consider socio-economic and cultural
contexts. For instance, in certain mining areas, schools are scarce, charge fees that many families
cannot afford, or close during the day, leaving children unsupervised while their families work. In
such situations, it is common to keep children nearby to ensure their safety [3].

In terms of the right to health, you can find widespread chronic respiratory diseases due to expo-
sure to dust, as well as the proliferation of diseases such as malaria, tuberculosis and HIV/AIDS in
mining areas. Skin diseases are also frequent, due to exposure to the sun for long periods of time
to wash the stones. Additional occupational health and safety concerns involve injuries from falling
stones, repetitive strain injuries due to excavation equipment usage, and insect or reptile bites —
particularly when working within ponds while washing pay dirt. The absence of health infrastruc-
ture in remote areas where ASM occurs exacerbates health problems and disease.

@
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To mitigate occupational health and safety impacts, it is essential to use personal protective
equipment (PPE), which includes high-visibility work clothing, hard hats, safety boots, gloves, safe-
ty glasses, earplugs, and dust masks where appropriate. Regrettably, most artisanal miners cannot
afford these items, although small-scale miners may have limited access to some of them. Often,

there is no inherent safety culture, and miners lack understanding of occupational risks and how
to minimise them. There is a prevailing attitude and belief that miners, predominantly male, must
exhibit ‘toughness.” Consequently, some miners may feel uncomfortable wearing PPE if they per-

@

ceive it as diminishing their perceived toughness.
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The impact on people and the environment varies depending on the scale of the mining oper-
ation and the specific tools and equipment employed. From an environmental perspective, based
on the type of mining involved, coloured gemstone mining has a low carbon footprint due to its
predominantly manual and basic tool-based methods. Gemstone ASM is notably less harmful
than gold mining, as it avoids the use of toxic substances like mercury or cyanide. However, the
substantial influx of 1tinerant illegal diggers accessing unregulated sites can result in severe ecolog-
ical degradation [3]. Soil erosion, deforestation, and harm to plant and animal life are among the
notable adverse impacts, exacerbated by the frequent lack of restoration efforts.

In addition, In small-scale mining operations, several environmental impacts are observed: local-
ised air quality impact arises from running generators and pumps, as well as dust pollution due to
earthmoving in dry areas; diverting rivers to mine gravel beds beneath them can lead to flooding;
damage riverbanks, and disrupt river wildlife; extraction of significant water volumes from rivers
and lakes for pay-dirt washing; creation of slag heaps and tailing ponds; pollution of rivers due
to changes in flow regimes, turbidity, and water quality — especially from discharges during gravel
washing; but also human activity in settlements near rivers during mining operations also contrib-
utes to these effects.

Environmental impacts can be minimised by conducting an Environmental, Health, and Safety
Impact Assessment (EHSIA) or commissioning a study of local environmental and social condi-
tions before obtaining a mining permit. This approach allows for evaluating potential risks and
continuous monitoring during mining operations, enabling the implementation of plans to miti-
gate negative effects. Unfortunately, in many third-world countries, there are no established envi-
ronmental systems for artisanal and small-scale mining, and the cost of an EHSIA is often unaf-
fordable for artisanal miners.

3.3 Women in ASM: breaking the cycle of inequality and exclusion

Women play a significantly larger role in artisanal mining compared to large-scale mining. In Afri-
ca, they constitute 40-50% of the workforce in small-scale mining operations.

Although often overlooked, women have always been integral to the mining workforce. They
primarily engage in tasks such as crushing, washing, panning, sieving, screening, sorting, transpor-
tation, selling food, and providing related services. Occasionally, they also participate directly in
mineral extraction. Despite their significant contributions, much of the work performed by women
in artisanal mining remains unrecognised, undocumented, and unprofitable, as it is often poorly
paid or exploitative. For instance, in Ghana, women in processing and hauling roles receive 60%
less pay than men in excavation roles [13]. Unfortunately, their participation is often relegated to
peripheral tasks, away from more valued areas like wells and markets, reflecting entrenched gender
inequalities, labour divisions, and cultural norms that diminish their status and authority.
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Due to low pay and other gender-related disadvantages, many women — some of whom migrated
to ASM areas for employment in mining or in local bars and hotels — find themselves in prostitu-
tion. This situation poses health risks, including exposure to sexually transmitted diseases, social
exclusion, and vulnerability to sexual and physical abuse. Additionally, some girls opt not to return
home due to fear of stigmatisation, leaving them highly vulnerable.

Persistent patriarchal ideologies that associate mining primarily with men create barriers for
women to access information, training, credit, licenses, legal protection, and in general, employ-
ment opportunities. Women often lack equal ownership and resource rights compared to men
(women have very limited rights especially in resource-rich African countries), and they are fre-
quently excluded from decision-making processes. Consequently, women face challenges in se-
curing livelihoods, economic opportunities, land access, and are disproportionately impacted by
mining-related land degradation [14].

Women miners face several key challenges, including the need for financing, access to appropri-
ate technology and machinery, and training to equip them with technical skills that protect against
scams. Additionally, mechanisms should be established to connect women miners to ready markets,
and awareness must be raised in communities to transform prevailing gender bias and discrimina-
tion in the sector.

A crucial step toward gender equality in ASM, and for ASM to be a positive force for improving
the lives of millions of women and their environment, is integrating it into value chains, which
involves training and capacity building. Empowering women in this way will give women agency
and voice, “amplifying the positive impact of this transformation on education, health, and nutri-
tion within their families — particularly child nutrition — while also creating economic and political
opportunities for women” [14].

In this context, we observe the emergence of responsible small-scale mining projects led by and
for women miners on the African continent. These initiatives contribute to enhancing women’s
roles in ASM, ensuring fair and safe conditions. Moreover, they create significant positive impacts
on the well-being of their families and communities.
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MADAGASCAR: THE HOME OF RAINBOW-COLOURED SAPPHIRES

When we think of Madagascar, the images that spring to mind are usually of vast paradisiacal
beaches, baobab forests and natural parks where we can find some of the more than one hun-
dred species of lemurs that inhabit the island. It is undoubtedly one of the most unique places
on Earth, with an exceptional biodiversity that holds unique wildlife, 90% of which is found
nowhere else on the planet.

Madagascar is also one of the countries with the greatest abundance of gemstones: sapphires
of all colours —many of such colours have only been discovered there—, rubies, emeralds,
aquamarines, tourmalines, garnets, agates and topaz, among others. In fact, it is estimated
that only 10% of the country is not gem-bearing. Since the first ‘sapphire rush’ in llakaka in
1998, when the first stones were chanced upon in a rice field, Madagascar has become a major
gemstone producer, supplying 40% of the world’s sapphires. An estimated 500,000 people
are involved in artisanal and small-scale mining, and 2.5 million are dependent on it (direct and
extended family) [3].

The lunar landscape forged in these mines reveals a plethora of holes averaging 20 metres
deep. The working conditions are dangerous, as the risk of collapse is high and, with it, the
danger of death. All work is undertaken manually by lone miners or small family groups who
have their own private mine. A verbal agreement with local authorities is often sufficient to
authorise mining, even if there is no official government authorisation. Fear of corruption often
means that reporting to the Ministry of Mines is avoided, so many of these mines are consid-
ered illegal.

Despite the country’s extraordinary mineral wealth and environmental treasures, Madagascar
and llakaka remain extremely poor. The country has one of the world’s highest poverty rates:
75% of the Malagasy population lives below the threshold of $1.90 a day [9]. The most abso-
lute poverty is most marked in rural areas, where upwards of 80% of the population lives, far
from the already scarce health services available.

A vast asymmetry exists in terms of power, networks and knowledge between the stakehold-
ers in the Malagasy sapphire supply chain, to the detriment of the miners, who comprise the
most vulnerable part of the chain. The payment they receive for the rough stones is usually
a tiny fraction of their market value: World Bank estimates from more than two decades ago
suggested that they were paid only 10% of the value. By comparison, African gold miners typ-
ically charge 70% or more of the value of the gold [10].

Rough gemstones are shipped almost exclusively to Sri Lanka and Thailand, where they are cut
and polished prior to being sold. This means that most of the profits and, of course, the profit
margins, are made and remain abroad. It is difficult to provide concrete figures, given the poor
regulation of the sector, but it is estimated that “70% of its sapphire market was controlled
by Sri Lankans, who smuggle the gems back to their country to be cut and exported for sale.
About $150m worth of sapphires might leave Madagascar every year” [11].

Nevertheless, responsible sourcing initiatives are emerging in Madagascar that are of great
interest to all those jewellery projects with a vocation to switch towards more ethical and sus-
tainable practices. We will describe one of these experiences in chapter five.
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3.4 Medium and large-scale coloured gemstone mining

Approximately 20% of coloured gemstones originate from medium and large-scale mining, with
particular relevance for emerald, ruby, tanzanite, and jade. Concerns about rights violations by
legally operating multinationals in global south countries during the extraction of these precious
materials are significant. The presence of Gemfields in Mozambique serves as a notable example.

Overall, corporations acquire licenses and exploit natural resources on a large scale. In a typ-
ical scenario, a foreign company acquires mining rights, closes off the area, and employs heavy
machinery to extract raw stones — resulting in environmental destruction. These stones are then
transported out of the country for further processing.

While the establishment of large companies in impoverished countries might seem beneficial
for local populations, large-scale mechanised mining actually provides limited direct employment
opportunities for locals, as it 1s automated and demands skilled technical profiles, often sourced
from abroad.

&
Human rights abuses by some multinational companies legally operating

in the Global South are also a significant concern. The forced displacement

of local communities is common.

Another contentious issue is the low royalties paid by these companies to the country of origin. In
the case of Colombian emeralds, the current mining code stipulates a royalty rate of 1%. However,
it 18 left to the companies themselves to report their export quantities and the base settlement price.
For instance, out of the 210,000 carats of emeralds extracted from a mine in Coscuez, the country
received only 17 million pesos (approximately 4050 euros) [13].

A recurrent practice in large-scale mining, which we observe in the exploitation of so many other
natural resources (gold, silver, diamonds, oil, gas, timber, etc.), is the expropriation of land and the
forced displacement of local communities.

The coloured gemstone sector also has an alarming record of financing armed conflict, corrup-
tion and other human rights atrocities. The case of Myanmar jade is one of the best known: it was
used to finance both sides of a civil war and has contributed to the utterly luxurious lifestyle of one
of the world’s most oppressive military dictatorships. With the backing of the dictatorship, large-
scale mines have solidified their position in the industry, significantly increasing production while

@
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pushing local small-scale producers out of business [3]. According to Global Witness, Myanmar’s
jade industry alone was valued at 31 billion dollars in 2014 [16].

From an environmental standpoint, we highlight negative impacts akin to those seen in ASM,
albeit on a much larger scale. In open-pit mining, tons of soil and rock are moved, which can alter
ecosystems and destroy habitats. This leads to significant biodiversity loss, including the disappear-
ance of plant and animal species. Even alien species that were once part of the ecosystem can be
affected. Remarkably, a single square kilometre of forest can house over a thousand species. In
addition, the construction of roads to access and serve mining areas can fragment species habitats.

Large-scale mines typically employ advanced equipment and heavy machinery to extract earth,
high-pressure water jets to release gemstone-rich material, and explosives to reach veins. Although
these large-scale operations benefit from modern technology and improved gem recovery efficien-
cy, they still produce waste material. Open-pit mines can reach depths of several hundred metres.
Due to uncertainty regarding the concentration of marketable gemstones beneath the surface, it is
not uncommon for over half of the excavated material to consist of non-gem-containing ore, which
1s then designated as waste. The deeper the open-pit mining operation, the greater the amount of
waste rock produced. The location and method of waste material deposition significantly influence
the environmental impact [3].

While mining companies aim to restore sites to their original state, weather conditions can some-
times hinder effective land rehabilitation. Consequently, sedimentation may block nearby water-
courses, and agricultural potential can be reduced, among other impacts. This type of mining also
contributes significantly to greenhouse gas emissions, primarily due to deforestation and the release
of pollutants from fossil fuel-powered machinery and raw material transportation, among other
aspects.

Another consequence is water pollution, which affects local food sources and livelihoods, leading
to health risks. However, large-scale mining operations are better equipped to address many of the
health and safety risks associated with mining.

In Africa, the limited industrial extraction of coloured gemstones is predominantly controlled by
the London-based Gemfields corporation and its African subsidiaries: Kagem Mining in Zambia,
which operates the world’s largest emerald mine, and Montepuez Ruby Mining (MRM) in Mo-
zambique, which plays a significant role in the global ruby supply [1]. In Tanzania, the tanzanite
industry is monopolised by Tanzanite One, a private foreign company that handles exploration,
mining, processing (including cutting, polishing, grading, certification, and packaging), and mar-
keting of both raw and polished tanzanite and tanzanite jewellery [17]. In Latin America, in the
emerald sector, Fura Gems, Muzo Companies and Coscuez dominate the Colombian market, and
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the family-owned Belmont mine is a major player in Brazil.
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On the other hand, Greenland Ruby’s Aappaluttoq mine in south Greenland exemplifies medi-
um-scale mining, with a strong focus on safeguarding both people and the environment. Produc-
tion was suspended in 2023 and the Greenland authorities are now investigating the possibility of

operations resuming.
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MOZAMBIQUE: THE BLOOD RUBIES OF MONTEPUEZ

Mozambique, especially in the northern part of the country, boasts significant deposits of
ruby, tourmaline, and spinel. Currently, it contributes up to 80% of the world’s ruby production
[18]. Apart from the operations of the major company MRM, a substantial portion of mining
activity is carried out by artisanal and small-scale miners known as ‘garimpeiros’. Since 2016,
unlicensed gem mining has been deemed illegal, punishable by up to three years in prison [19].

The Montepuez ruby mine, a significant large-scale operation, is situated in the northeast and
is operated by MRM. Gemfields holds a 75% ownership stake in MRM, while the remaining 25%
is owned by Mwiriti, a local Mozambican company. Notably, Mwiriti is controlled by General
Raimundo Pachinuapa, a prominent member of the ruling FRELIMO party.

In 2009, the Montepuez story began when a local farmer discovered a ruby on his land. The
Gemological Institute of America (GIA) subsequently declared the Montepuez deposit as the
most significant ruby discovery of the 21st century. Unsurprisingly, this announcement led to
an influx of people and investors from various countries rushing to the area. By 2011, approxi-
mately 4,000 artisanal miners were trying their luck in this ruby-rich region. In November 2011,
Gemfields secured a 25-year mining permit for a claim spanning 336 kml), establishing it as
the world’s largest ruby concession [20]. Upon receiving the permit, the company initiated the
removal of artisanal miners. The current landscape is far from picturesque. Today, Gemfields
contributes over 50% of the world’s ruby production.

There have been reports of excessive force and human rights abuses by mine security forces,
including incidents of shootings, beatings, and killings of ‘illegal’ miners [21]. Some miners en-
ter the concession illegally in search of rubies, claiming it is the only way to support their fam-
ilies. There are also accounts of individuals being displaced from their land without receiving
any compensation. Local residents report that law enforcement and the mine’s private security
have set fire to their crops and homes, compelling them to relocate.

It has been reported that the farmer who discovered the first Montepuez ruby was deprived of
his land rights by a general from the ruling party (a former senior guerrilla commander). This
general quickly acquired an extensive acreage and exploited it under a dubious permit. Inter-
estingly, the general’s son oversees corporate affairs at Montepuez Ruby Mining, and his family
owns 25% of the company. Despite this, Gemfields claims that their rubies are ‘responsibly
sourced’ and considered ‘ethical gemstones.” However, locals assert that the mining company
has not fulfilled its social investment promises.

In January 2019, in response to a human rights abuse lawsuit filed by a community, Gemfields
chose to pay 5.8 million pounds sterling (approximately 6.6 million euros) as a ‘non-admission
of liability’ settlement. The company recognised that incidents of violence had occurred in and
around the license area, both before and after Gemfields’ establishment in Montepuez [22].

It all sounds suspicious, but matters cannot be resolved in this paper. What is indisputably
true is that the ruby mine is a lucrative business. Each year, oversubscribed ruby auctions yield
millions of USD for shareholders, while Mozambican authorities collect substantial amounts in
tax and royalties. However, it remains unclear how and if this wealth is distributed to the local
population, particularly those displaced by mining operations.

@
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3.5 The right to access land for mining

Every country has its own regulations regarding land ownership and mineral rights, which can also
vary from one state to another within the same country. For instance, if you’re casually rummaging
for sapphires in Australia, you require a ‘fossicking’ license in Queensland but not in New South
Wales. Fossicking, a form of recreational surface excavation using hand tools, could be seen as the
initial step in artisanal mining.

There is also the question of whether a landowner owns the mineral rights to any minerals
below the surface or whether possession is vested in the government. In some states in the USA,
a landowner may also own the minerals below the surface; however, this is not the norm in most
countries, as the government owns all mineral rights by default.

Not every country has environmental laws in place, and in those that do, they vary. When the
scale of mining activity is well-defined in a country’s law, it becomes easier to determine the nec-
essary environmental permits. For instance, Australia explicitly outlines eligibility criteria to deter-
mine whether small-scale mining can commence [23]. There are areas where mining is prohibited,
such as environmentally protected zones, watercourse areas, or strategic cropping regions, with
restrictions on the land area that can be disturbed during mining operations at any time.

Mining permits last for several years (e.g., 10-15 years in Australia), however, an exception is
Sri Lanka, a country renowned as a source of gemstones, where the government issues 12-month
permits. This may deter external investors and potentially constrain mineral supply due to added
bureaucracy and expenses. It is quite possible that artisanal miners lack the resources to manage
these short licenses.

Interestingly, Sri Lanka has effectively preserved the maximum value within the country through
government control. In recent decades, Sri Lanka’s regulation of coloured gemstone mining has
been notably stringent, favouring artisanal or small-scale miners who are regulated and recognised
as integral to the value chain. Mechanised mining is strictly limited to reduce environmental deg-
radation, and most licenses granted cover small areas ranging from half a hectare to two hectares.
While foreign ownership of land or mines is not permitted, foreigners can obtain licenses, typically
through joint ventures with local partners. Notably, recent changes to the regulatory framework
aim to attract foreign investment and facilitate the entry of foreign extractive companies.

@ Coloured gemstone mining

THE WORLD’S MOST STUNNING EMERALD

Emeralds are rarer gems in nature than diamonds and Colombia boasts the world’s most famous
emeralds. Their quality and deep colour, coupled with their unique formation process, which dif-
fers from that of other producing regions, mean that they are deemed to be unique on the planet
[24]. Their hydrothermal sedimentary origin lends them truly outstanding characteristics, such as
lustre, transparency, colour, play of light and hardness, which confer their prized quality. They also
feature highly typical inclusions, which are also a hallmark of their identity.

Currently, Colombia ranks second only to Zambia as an exporter of cut emeralds, and first in the
production and export of high-quality emeralds. The country’s main mining areas are located in
the departments of Boyaca and Cundinamarca, including the municipalities of Muzo, San Pablo
de Borbur, Maripi, Quipama and Gachald, among others [25]. The town of Muzo is known as the
emerald capital of the world.

But the history of Colombian emeralds has been scarred by armed conflict and the so-called
green wars, upheavals of violence and death, linked to drug trafficking, which have resulted in the
stigmatisation of an entire sector, artisanal mining, which continues to this day.

The major boom that arose between 1995 and 2010 would later, in 2014, encourage the arrival in
the country of big foreign corporations that, in a short period of time, ended up controlling the
emerald market. They acquired the most important mines, shut down access and militarised the
areas, thereby banishing from the production chain the people and the traditional miners who
had organised themselves around this economic activity for so many years, in a territory com-
pletely abandoned by the state. Foreign companies take over the nature surrounding the mines
to prevent looting by the so-called guaqueros.

This new landscape leads to scarcity and the advance of a type of large-scale mining that de-
pletes the natural resource and heavily impacts the environment. Less than 20% of the region’s
population has access to decent jobs in foreign companies, while royalties and taxes arising from
mining concessions barely benefit local development and community welfare.

A majority seek an outlet in artisanal subsistence mining: day after day, they head to the streams
near the mines, wash the earth and try to find something —the smaller stones that were not col-
lected in the 1980s— just to be able to survive [26]. Other guaqueros go out at night to break into
mines owned by foreign companies and make their findings among the remains of removed stone
or inside the tunnels. It is a hard and risky job that they carry out, driven by the illusion of one day
discovering a stone that will change their lives.

“The area has seen a major overhaul. There is now a state presence because they have brought in
a lot of security: army bases, police, etc. This was the pact they made with the foreign corpora-
tions. The social and cultural aspect is still absent. They left the people without any involvement
whatsoever. Education and health are very precarious, there is no infrastructure. There are small
schools that the people themselves have built, and very few hospitals”, explains Karen Pulido,
from Green Stone Emeralds [26]. Despite the provisions of Colombian law, ten years after these
corporations arrived and have clocked up huge amounts of production, the already small per-
centage that should be returning to the region is not being felt.

Despite this complex scenario, a new generation in Colombia is seeking to redefine artisanal em-
erald mining, based on the legacy of tradition, origin and traceability. We will tell this story in the
fifth chapter of this booklet.
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4. THE GEM CUTTING AND IP:('!)LISHING
PROCESS o~

he transformation of a rough stone into a polished gemstone primarily occurs in a few key
centres globally, situated in India, Sri Lanka, Thailand, and China. Each of these centres special-
ises in specific areas, such as expertise in certain minerals or the processing and grading of gems

[27].

Gem cutting is highly specialised work, often performed with relatively basic equipment. It some-
times occurs in well-organised factories with about fifty cutters, but more commonly in small work-
shops of five to fifteen people, or even in their own homes. Solidarity Center, a labour rights organ-
isation, estimated in 2014 that 80% of all coloured stones on the market are processed in cutters’
homes or small shops [12].

Rough gems are cut in various ways to highlight their beauty and make them more marketable.
Some gems are cut into ‘cabochon’ shapes (flat base and curved top), others are ‘faceted’ all around,
and there are also other less common cuts. The choice of cut chiefly depends on the type of ‘rough’
(i.e. degree of transparency, colour and its value). Most opaque stones are cut in cabochon form to
emphasise their colour or highlight an optical effect (e.g. asterism). Most translucent and, especially,
transparent stones are faceted to emphasise their colour but also to add some sparkle.

Stone cutting is an ancient art that dates back over two thousand years in Sri Lanka. It must be
taught by a master cutter. One can learn to cut a cabochon in a day, but perfecting the technique
can take a few weeks. Learning to facet takes weeks or months, and perfecting the skill requires years
of practice. Lapidaries seldom cut expensive rough until they have several years of experience.
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Examples of various gemstone cuts. Source: Ethical Gemstones of the World

4.1 The work of the lapidary

The stone cutter performs a series of steps briefly described below:

@

» Before cutting any stone, the lapidary studies the rough to determine how to maximise the
value of the gemstones cut from it:

e how many gems can be cut from the rough, whether it is worth cutting just one large stone
(or more than one smaller stones),

e what cut design would be most appropriate and in which orientation should the stone
be cut.

» Most rough has blemishes on the outside surface and inclusions inside the stone. Lapidaries
often polish a ‘window’ to see into the stone, aiding in developing a cutting plan.

» The rough is cut as needed, and the stone is ‘preformed’ with a coarse abrasive grinding wheel
or belt, giving it the required general shape while removing parts that are too blemished or too
included to keep.

» Then the preformed stone is fixed to a ‘dop’ stick using wax or a strong glue. The lapidary
orients the dop to facilitate cutting the desired angles.

» When cutting a cabochon:

e The lapidary presses the stone against abrasive surfaces, generally horizontal wheels
or ‘laps’. The stone is ground with successively finer laps, (typically 80 grit, 180 grit,
400 grit and 600 grit), washing in water between each stage. Water is dripped onto the
abrasives to keep the surfaces moist and remove particles of rock.

e When the top is perfectly rounded and smooth, it is pressed against a plain wooden,
steel or leather lap to which a polishing powder has been added (typically certum ox-
ide or proprietary polishing compounds, but sometimes diamond powder).

e When the top has been polished, the dop is removed and fastened to the underside,
which is then ground smooth with the series of laps and polished.

» When cutting a faceted stone:

e The lapidary dops the pre-formed rough stone and sets it in the arm or hand-piece of
a faceting machine. The arm is adjusted so the required cutting angle and rotational
angle are achieved when the rough is held against the lap. The angles in the design are
selected according to the refractive index of the gem material so that the maximum
possible light will be reflected through the table of the finished gem. The angles are
changed as the cutting progresses until the gem has been cut all round and the ‘pavil-
ion” has been formed. Water is dripped onto the lap while cutting.

e As with the cabochon, the gem is cut with successively finer laps, watching closely to
ensure that all the edges meet at the vertices prescribed in the design instructions. Af-
ter a final stage of polishing, the dop is transferred 180° to cut the crown side of the
gem and the table. These are then polished to perfection with a polishing compound.

A more traditional faceting method uses a manual bowed device, called a Hanaporuwa [28].
This 1s still in use in some countries such as Sri Lanka, however the precision of the cut is not as
good as that achieved with a faceting machine. Another alternative, where lapidary machines
are not available, 1s to cut the stone using a vertical grindstone, but it is generally not possible
to achieve flat surfaces and sharp edges meeting precisely at the specified meet points using this
method.

Not all gemstone-producing countries have well-trained lapidary staff. This is true for Malawi
and Tanzania, so gems are often exported to countries with more professionally trained cut-
ters and polishers, like Sri Lanka or India. Due to the long tradition of gemstone cutting, the
knowledge has been passed down, maintained, and perfected for generations. When gems are
cut by an inexperienced lapidary, their proportions are often incorrect. This makes the stones
more difficult to set, and they can appear unattractive, lacking the brilliance and reflections that
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characterise correct angles of internal refraction and flawless polish. Sometimes gemstones are
cut out of proportion to weigh more in carats (ct), where 1 ct equals 0.2 grams, and 1 g equals

@The gem cutting and polishing process
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5 ct. This often occurs when cutters are paid by the weight of stone cut per day, even though this
detracts from the gems’ value.

These heavier stones are often sold at a lower price than if they were round brilliant cut. Of
course, the stones can be re-cut, but this adds cost and makes the stone smaller and more expensive,

assuming it could be sold.

1. Vertical grinder used to cut cabochons. Source: Capricorn Gems

2. Crown Gems lapidary workshop in Sri Lanka where all Sri Lankan and Moyo Gems (Tanzania) stones traded by Nineteen48 are cut and polished.
This workshop also works with some Ethiopian opals from Agere Treasures. Source: Nineleen48

3. A traditional hanaporuwa operated by a lapidary in Ratnapura (Sri Lanka). The stone is held against a vertical lap, which is spun by drawing the
bow back and forth. Source: J Prim [28]

4. Nineteen48 has supported the training of their first female lapidary in Sri Lanka. Moyo gems have also started to be polished in Tanzania.

Source: Nineteen48
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Emeralds are fragile and expensive. Some specialist lapidaries only cut emeralds. You find this,
for example, in Zambia and Colombia. But these gemstones can achieve high prices, so quality
rough calls for quality cutters.

In very general terms, the time required to cut and polish a gemstone to a standard cut (e.g. round
brilliant) is similar for most coloured gemstones, with some allowance for high value gemstones (e.g.
rubies, sapphires, emeralds, alexandrites), which may require more time. The exception is collecti-
ble gemstones that are custom cut by world-renowned cutters. For instance, gems cut by Bernd and
his son Tom Munsteiner command very high prices. Bernd Munsteiner invented the fantasy cut.
He was the world’s first gem cutter who, in the 1960s, began to break with past conventions, which
required gems to be cut according to strict ideal parameters. He modernised gem cutting, earning
him the nickname ‘the Picasso of gemstones.’
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4.2 Human rights and environmental impacts in cutting

From a human rights analysis of the stone activity, we first identify the risk of violating the right
to health and life due to the prevalence of silicosis, among other conditions, when adequate safety
measures are not taken. Because of exposure during gem cutting, cutters often suffer from fatal
lung diseases such as silicosis, which arises from inhaling crystalline silica dust, causing irreversible
damage to the lungs and often premature death. The stone processing phase is believed to cause
more deaths than mining, although silicosis can also affect workers in underground mines. Two
decades ago, it was estimated that 30% of gem cutters would die from silicosis [12]. Inhalation of
dust and particles can also lead to chronic bronchitis, asthma, and other respiratory diseases.

Additionally, chemical risks arise from exposure to hazardous substances, such as polishing com-
pounds, solvents, and other chemicals used in gem processing. Skin contact or inhalation can cause
dermatitis, burns, and respiratory problems. The use of certain chemicals can release toxic fumes
which, if inhaled over a long period, can cause poisoning and long-term health problems, such as
damage to the liver, kidneys, and central nervous system.

Furthermore, there are cases of serious labour rights abuses. Many workers involved in cutting
and polishing work in low-wage environments and may face exploitation, with long hours and no
breaks, leading to poor living conditions, inadequate nutrition, and limited access to medical care.
Union hostility persists, yet some unions have succeeded in organising workers in several work-
shops and factories [17].

Child labour is common in certain regions, although there is little public reporting on it. A 2011
census revealed that there were 10.1 million child labourers in India, 50,000 of whom were located
in Jaipur, the gem hub. In Sri Lanka, 21.9% of the country’s 28,515 child labourers are identified
as working in this industry [27]. Such a situation exposes them to the aforementioned health risks
at an early age, which can cause lifelong health problems.

Regarding environmental impacts, improper disposal of chemicals and waste from gem cut-
ting can lead to pollution. This affects the health of the community and poses a risk to personnel

through exposure to contaminated water and soil.

Occupational health, safety, and environmental impacts can be easily remedied. Below are some
measures to address the most common problems:

@
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» Sawing rocks with rock saws and grinding them against moving wheels releases stone particles
and dust. The particles can get into the operators’ eyes and affect their vision. Dust, if inhaled,
can affect their breathing. The lapidary workshop should have good ventilation. Water should
be sprayed onto the cutting surface to suppress dust. Equipment should operate so any particles
are thrown away from the equipment operator. Face masks should be worn where appropriate.
Safety goggles should be worn while sawing rock and preforming rough on grinding wheels.

» Rock saws, grindstones, grinding belts, and the electric motors of horizontal grinding laps and
faceting machines expose the operator to long-term noise, which can lead to hearing loss. The
operator should wear ear plugs or hearing protection.

» Injury to the hands. Rock saws use rotating diamond blades that can cut hands and fingers.
The rock to be cut should be secured in position before the blade is switched on. Safety gloves
should be worn.

» Injury to the arms. Operators of rock saws and electric horizontal laps should wear a long-
sleeved lab coat or coverall to protect their skin. They should not wear loose-fitting garments
that can get caught in the rotating equipment.

» Water draining from rock grinding and polishing equipment will contain grit and rock par-
ticles, and polishing compound residues. It is advisable to drain this water into a sump from
which the overflow filters to capture particles that could otherwise clog or damage the drainage

pipes.

» Good eyesight is required to cut and polish stones. Lapidaries constantly check the shape of
the stone they are working on, often with a magnifying glass, lupe or visor, to check cutting
angles, meet points and the quality of the polish. This can cause eyestrain if the workshop is
not well-lit.

» The lapidary’s fingers and hands are frequently wet. While wet, their finger-tips come into
contact with grinding grits and polishing compounds. This may cause adverse skin reactions.
While working at vertical grinding wheels, their clothing may also get wet. For some activities
it may be appropriate to wear a waterproof apron and, in certain cases, thin waterproof gloves.
The operator of cutting and grinding equipment should wash their hands thoroughly with soap
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4.3 Gem treatments

There are many treatments conducted to enhance the appearance of stones, maximise their phys-
ical qualities, alter their colour, and remove impurities or naturally formed inclusions, with the
intention of making them more appealing and, and, hopefully, increasing their value to achieve
higher prices when sold. Most treatments are performed on the rough or pre-formed material (i.e.
before faceting and polishing).

A gemmologist can detect certain gem treatments more easily than others. Some treatments can
only be identified by carrying out specific tests in a gemmological laboratory. Professional gemmol-
ogists need to keep up-to-date as new treatments are being developed all the time.

&

Treatments are applied to enhance the appearance and value of gemstones.
It is essential that any treatments used are transparently disclosed as part

of the gemstone’s traceability.

Disclosure is a critical issue for both individuals dealing with gemstones and jewellers selling
gem-set pieces. An ethical gem supplier must always disclose, to the best of their abilities, all known
treatments on the stones they sell.

The World Jewellery Confederation (CIBJO) has set out a series of best practices that profes-
sional dealers and jewellers are encouraged to follow [29]. CIBJO states that: “Full disclosure (i.e.
the act of providing all material information to fully inform a purchaser prior to or during a final
sale) by the vendor to the purchaser of all material information, shall take place whether or not the
information is specifically requested and regardless of the effect on the value of the product being
presented or sold.”

Any treatment carried out on a stone should be openly declared as part of its traceability. This
allows the buyer to know what has been done to a stone without gemmologists or gemmological
laboratories having to test it. Having this information to pass on to the client is a sign of trust.
However, traceability is often lost at this stage in the process, and many suppliers cannot verify the
type of treatment the gems they sell have undergone.

We will now focus on the most common treatments applied to gemstones and their potential
implications for humans and the environment.

@
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Heating

Heating is a physical process required for some gems to form in nature, e.g., when crystals precip-
itate out of hot fluids. Stones can also be heated, while inside the earth, by natural processes such
as heat from nearby magma (molten rock).

As for gem treatments, heating is by far the most common and has been practised for many cen-
turies. Approximately 90% of the sapphires available for sale worldwide have been heat-treated.
Heating is used for two reasons: to improve the colour and to enhance the clarity of a gem. It is an
‘accepted’ treatment in the trade; nonetheless, it should be disclosed, as an untreated stone is worth
more than a treated one.

Heating is now done in a small gas furnace, an electric oven, or a clay kiln, where the temperature
can be controlled. The most traditional method of gemstone heating is the blow-pipe method as
used in Sri Lanka [30]. Charcoal is burned to heat a small pottery cup. A person blows through a
metal tube (approx. half a metre long and twenty mm in diameter) for about fifteen to thirty min-
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The process of heating can be done at lower temperatures (approx. 300°C to 1000°C), and it is
performed on amber, aquamarine, morganite, tourmaline, tanzanite, and even amethyst. Higher
temperature treatments (between approx. 1100°C and 1900°C) are carried out on ruby, sapphire,
topaz, and sometimes zircon. These temperature-controlled heating processes can take from two
to six hours [30].

The environmental and human impact of heating gemstones is considered minimal, especially
when using modern temperature-controlled ovens. The traditional method of heating gemstones,
which relies on an individual providing oxygen by blowing air through a metal tube, can have det-
rimental health effects for the person, such as inhalation of toxic fumes (emphasised if the activity
is performed in a poorly ventilated room) and/or potential burns (as the pipe is made of metal).
There are places in the world where the ancient method is still being used, although most gem
heating activity is carried out using modern equipment, especially as specific temperature ranges
are required to achieve the desired effects.

Irradiation

Irradiation involves exposing the rough gemstone to radiation to enhance or change its colour. This
process can take place in a nuclear reactor (neutron bombardment), an accelerator (electron bom-
bardment), or by exposure to gamma rays in an irradiator (using the radioisotope cobalt-60). Ex-
posing stones in a nuclear reactor or treating them in an accelerator can render stones radioactive.
However, not all colour enhancement processes make gems radioactive. Of the three irradiation
options mentioned, gamma radiation does not generate radioactive gemstones, but the other two
can [31]. Generally, the more intense the irradiation or the longer the gemstone is irradiated, the
more intense and attractive the resulting colour will be.

Gems can be irradiated during various stages of the cutting and polishing process, from when
they are rough and uncut to when they are already cut, polished, and ready for mounting. In most
cases, activation products have very short half-lives and decay to negligible levels quickly, but in
some instances, they must be allowed to stand for up to two years [32]. Prior to treatment, the gems
themselves are not radioactive, but it is the treatment that makes them (temporarily) radioactive.

In the United States, the Nuclear Regulatory Commission (NRC) website states that “irradiated
gemstones currently on the market are safe”, and that “There have been no reported cases of an-
yone being harmed by wearing them or any other irradiated gems” [31]. In 2008, to reassure the
trade, the Commission developed The Essential Guide to the U.S. Trade in Irradiated Gemstones.

According to the International Atomic Energy Agency (IAEA), the justification for irradiating
gemstones to enhance their colour is a widely debated issue. Some states prohibit the practice on
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the grounds that it is not justified, while others allow it. The practice is well established in many
countries, and irradiated gems are traded internationally and available for sale to the public, even
where the practice is prohibited [32]. In 2016, the Specific Safety Guide SSG-36. Radiation safety for
consumer products, was published, dedicating a chapter to irradiated gemstones. This guide explains
that the activity in stones is almost always high enough to warrant regulatory control. As with all
consumer products, irradiated gemstones should not be supplied to the public unless they meet a
number of exemption criteria, ensuring that the potential doses received by the end-users of the
stones are very low.

Treatments are usually performed in countries that already have gem cutting and polishing fac-
tories, such as India or Thailand. In these countries, there are regulations for radiological studies
before irradiated gemstones go on the market, and both have specialised technological institutes
and centres. Many gems are also cut and treated in the U S, where the NRC regulates the testing
of irradiated gems, as well as in other countries.

THE CASE OF BLUE TOPAZ

While blue topaz exists in nature, it is a rare colour and therefore is usually irradiated. Other
gems that are often irradiated include certain varieties of quartz, some sapphires, diamonds,
kunzite, red tourmaline, and some pearls. Shades of blue topaz frequently found on the mar-
ket, whose colour is achieved by irradiation, are as follows [33]:

- Pale blue: Generated when colourless topaz is gamma irradiated and then heated. This type
of irradiation does not make the gems radioactive.

- Sky blue: Generated when colourless topaz is bombarded by electrons in a linear accelerator
and then heated. The treated stones can remain radioactive for up to few weeks, especially
when the process is performed with high power equipment that speeds up the treatment time.

- Swiss blue: Electric blue generated by a half dose of neutron radiation followed by electron
irradiation, plus some final heating.

- London blue: Dark blue generated under neutron radiation inside a nuclear reactor. A
brighter blue colour can be achieved by subsequent heating. As a result, this material is ra-
dioactive and needs to be left aside for up to two years to allow decay before the cutter can
work on the rough.

@
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A study to verify the radioactivity of blue topaz stones sold on the internet

Prior to sale, traders must allow the irradiated stones to decay until there is no residual radia-
tion that could affect health, according to established levels. A team of German scientists sus-
pected that this was not always the case and bought twelve blue topaz stones to study them
for possible radionuclides [34]. They sought to assess the risk to the person buying the stone
by statistically analysing the measurements.

In order to enhance the probability of buying at least one radioactive topaz, they ensured to
acquire as wide a range of topaz as possible, selecting topaz by paying attention to different
origins, characteristics (appearance and treatment), and dealers. They opted for radiation-ex-
posed topaz, since presumably not all dealers can afford the waiting time and measurements,
and may sell them too early when they are still irradiating. They included different colours (Sky
Blue, Swiss Blue, and London Blue) in the control study to get an indication of the type of ir-
radiation method used. They ordered all the topaz on eBay to ascertain whether radioactive
topaz was being sold on the internet in an uncontrolled manner and available to everyone.

The results of the investigation concluded that 25% of the topaz purchased were indeed radi-
oactive: three of the five topaz sold as London Blue. The topaz with the colours Swiss and Sky
Blue were all free of radiation. They also ascertained that not all of the topaz described by the
seller as London Blue were actually so, assuming as an explanation that these sell better than
topaz of other colours and that more money can be asked for them, as the colouring process
is more complex. In other words, out of the five topaz bought as London Blue, only three - the
darkest ones - were really so, and all of them were radioactive, which is explained by the fact
that they are exposed to strong radiation for a longer period of time to maintain their intense
colour.

They referred to the German Federal Law Gazette for the permissible exemption limits and
found that some of the topaz clearly exceeded the German guidelines at the time of measure-
ment and was therefore not allowed to be transported or worked with.

Regarding the consequences for the purchasers, the study found that the radiation emitted
by the topaz is of the ionising type, which is particularly dangerous for humans as it pene-
trates much more deeply into organic tissues than non-ionising radiation, which cannot even
penetrate the skin. lonisation processes can damage a person’s DNA. Radiation sickness can
emerge shortly afterwards and is characterised by the following symptoms: reduced number
of blood cells, reddening of the skin, vomiting, diarrhoea, and hair loss. Radiation also weakens
the immune system, increasing the risk of infection. All this can also occur with permanent but
weaker exposure to radiation. Furthermore, the likelihood of developing cancer increases with
any type of ionising radiation. Wearing a topaz with radiation levels above the permitted levels
in the form of jewellery close to the body, say the authors of the research, further increases the
risk, as a large number of rays immediately penetrate the tissue.
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Environmental and health impacts

Thus, irradiation 1s a widespread and authorised practice in many countries, as there appears to be
no risk to the health of the purchaser of the jewellery. Nevertheless, at least in the case of topaz, the
above-mentioned study indicates that London Blue topaz has been found for sale on the internet
with irradiation levels above the permitted limits.

The impacts related to irradiation are primarily considered in relation to the possible health
effects on the people involved in the process, as well as the management of radioactive waste and
other possible environmental impacts. Activities performed during and after irradiation, before the
gems are sold to the public, may involve occupational exposure to high dose rates and should be
subject to appropriate regulatory control. Exposure may also arise during sorting or cutting, before
activation products have decayed to minimal concentrations [32]. Such control in countries where
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Moreover, the issues associated with small nuclear reactors mirror those of larger ones: the risk
of severe accidents leading to widespread radioactive contamination, the production of radioac-
tive waste, and the potential for nuclear weapons proliferation. Although smaller reactors have a
reduced inventory of radioactive material and less energy available to be released during an acci-
dent, even a very small reactor can suffer accidents resulting in significant radiation doses to the
public [35].

Regarding nuclear waste, after decades of research, there is still no proven solution for its safe
management. This waste remains radioactive for hundreds of thousands of years, during which
it must be properly stored and managed. In 2019, Greenpeace condemned the fact that no state
has yet succeeded in managing nuclear waste safely and called for a halt to the production of new
radioactive waste as a first step [36]. Environmental organisations warn of the nuclear risk and
assert that the path to a safe and sustainable world must move away from nuclear energy and small
modular reactors.

Treatments involving application of substances onto the gems
These treatments involve: bleaching, dyeing, coating, impregnating and filling.

Bleaching is more frequently applied to porous materials to alter their colour using chemicals.
The purpose of this treatment is to remove dark spots and provide a more homogeneous and
appealing colour to the gem. Pearls are commonly bleached with hydrogen peroxide to lighten
and improve their colour uniformity. Coral is also treated by this method. Hydrochloric acid is
the most common bleaching agent used for jadeite, but nitric acid or a sodium compound may
also be used.

Dyeing is a very common treatment. Traditionally, organic pigments were used to achieve a
spectfic colour, which deteriorated easily. Today, inorganic pigments are used, including some
acids (such as chloride and nickel nitrate) that are extremely toxic.

It is applied to pearls and jadeite after bleaching. Lapis lazuli, turquoise, amber, chalcedony, em-
erald, ruby, or nephrite are examples of gems that can also be dyed. Certain gemstones are dyed
to simulate other more valuable gemstones. In all cases, this treatment is carried out to achieve a
uniform and sought-after colour.

Coating involves covering the gemstone, or part of it, with a thin patina containing a colouring
substance. These are usually artificial inks, resins, or metal oxides such as gold or titanium. It can
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be used on topaz, zirconia, quartz, tanzanite, coral, and pearls. The purpose of this treatment 1s
to make the gemstones more attractive in colour, and it is also done to provide colours that do not
exist in nature in some stones.

Impregnating and filling involves injecting compounds into gems to fill pores or open fractures.
This treatment can enhance the durability of some gemstones, but it is also used to alter their
colour. Waxes and natural oils, polymer resins, plastics and glass, including led glass, are used. Ex-
amples of gems treated this way include jadeite, nephrite, amazonite, turquoise, lapis lazuli, opal,
emerald, sapphire, and ruby. Some gemstones that occur in nature with many not fully healed (not
closed) fractures, may require this treatment to heal the fractures, allowing the stone to be cut and
polished.

Dyeing and impregnating treatments may fade over time due to body heat, the use of soaps, and
scratching or polishing of the treated gemstones.

Environmental and health effects related to these treatments involve the handling and disposal of
the dyes, acids, metal oxides, artificial resins, and other substances used.

Diffusion

This treatment creates an artificial colour. It 1s typically done to achieve better or more marketable
colours on corundum (rubies and sapphires). The process involves using a coating compound (e.g.,
aluminium oxide, a beryllium compound, or colouring substances such as titanium or chromium)
and heating at high temperatures. It can be applied only to the surface of the gemstones or extend
below the surface.

Surface diffusion with aluminium oxide, in the presence of titanium or chromium, has the dis-
advantage that it only penetrates the surface layers, causing the artificially created colour to lose its
intensity or even disappear completely due to polishing or grinding,

Deep diffusion penetrates the entire stone and is performed using a beryllium compound (pow-
dered chrysoberyl mineral) and a substance (e.g., calcium and/or sodium phosphate, calcium bo-
rate, or powdered sodium-rich feldspar mineral) as a flux. This treatment is permanent and difh-
cult to detect.

It has been reported that handling beryllium-rich dust material is harmful to health, as it affects
the respiratory tract [37]. To minimise impacts, good ventilation, the use of appropriate masks and
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esponsible jewellery began its journey two decades ago. The emergence of pioneering
initiatives such as the Oro Verde project (2002) and organisations such as the Alliance for Responsi-
ble Mining (2004), based in Colombia, were instrumental in creating the Fairmined and Fairtrade
certification system for responsible ASM initiatives for precious metals in 2010, together with the
fair trade organisation Fairtrade International.

Both certifications work with small mining organisations in the global South that respect human
and environmental rights, guarantee traceability of the metal throughout its cycle, and adhere to
the principles of fair trade: opportunities for disadvantaged producers in the global South, fair
payments, decent working conditions, absence of child labour, gender equity, environmental pro-
tection, capacity building...

The emergence of responsible ASM and the fact that, for the first time, this type of metal was
truly accessible to professionals worldwide, marked the most significant turning point in the devel-
opment of responsible jewellery as both a proposal and a movement. Since then, collective organi-
sational experiences have been emerging in different countries dedicated to supporting, promoting
and facilitating this model of jewellery: Ethical Metalsmiths (since 2004, in the U S), Fair Luxury
(since 2016, in the United Kingdom), ORIGEN — Gold for Future (since 2020, in Barcelona) and
Joyeria para el Cambio (since 2021, in Colombia) and the Joyas Sostenibles association (since 2021,
founded in the Canary Islands).

Today, many jewellers seek to know the origin of the materials they use to work responsibly and
minimise their social and environmental impact. The younger generation is increasingly aware
that profiting by exploiting people and the planet is unsustainable. The three Rs (Reduce, Reuse,
and Recycle) are becoming part of most people’s lives. Metals and gems have been recycled for

centuries. No-one discards valuables!
‘ ( 53 ,

g
S
S
1
§
]
3
Q
N
S
©)



https://www.responsiblemines.org/
https://www.responsiblemines.org/
https://fairmined.org/
https://www.fairtrade.net/standard/gold
https://ethicalmetalsmiths.org/
https://www.fairluxury.co.uk/
https://origengoldforfuture.org/
https://www.instagram.com/jocam.col/
https://joyassostenibles.org/
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However, the demand for these materials far exceeds the amount available through recycling and
re-purposing. Currently, one can opt to purchase metals and gems from responsible mining practic-
es at a fair price, or choose much cheaper products that lack traceability and guarantees regarding
the human rights of the miners or stone-cutters.

5.1 Responsible gemstone mining and sourcing

No certifications equivalent to Fairtrade and Fairmined are yet available for coloured gemstones
and diamonds, but projects of great interest are slowly emerging in the field of artisanal gem min-
ing: they promote fair prices and safe conditions, human and environmental rights at every step
of the supply chain, involve full traceability and disclosure, operate with few intermediaries, and
generate a positive social impact.

Environmental care involves minimising the impact of mining activities on wildlife popula-
tions and habitats, air quality, water quality, and local human communities. It means controlling
mining waste and restoring the land after mining operations have concluded. While mining op-
erations inevitably have residual environmental impacts, these are quite limited in the case of a
single ASM mining operation using a few simple tools. The environmental impact of a large-scale
mining operation, with numerous large trucks, diggers, and a colony of workers, is much more
pronounced. This is evident in the third chapter of this document. ASM mining may have a sig-
nificant cumulative impact, as the majority of coloured gemstone mining operations involve ASM
mining,

Responsible mining begins with obtaining a mining permit issued by the competent govern-
ment authorities. Having a permit demonstrates that the operation is not clandestine. Adhering
to the mining permit’s conditions means that workers are less likely to face poor treatment and
that working conditions are likely to be safer. A mining permit entails obligations, including the
requirement to pay a bond, which is only refunded by the government once the land has been
restored at the end of the mining operations.

Responsible gem dealers make it clear from the outset that they won’t purchase any gems unless
the operation is demonstrably ethical and respectful. A responsible gem dealer often pays more
than conventional dealers for rough stones. This fosters a good long-term business relationship
with the miners, who, in turn, trust the dealer to buy from them and ensure they receive a fair
share.

Responsible gem dealers may own a mine or purchase from vetted mining operations, though
other options like shared ownership or land leasing exist. They must have an export permit,
ensuring the gems are declared and the necessary fees are paid to customs before export. This
provides valuable income for the country where the gemstones were mined.
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It is reportedly commonplace for gems to be smuggled across borders to avoid paying export
and import duties. When this happens two things are lost. The country where the gems were
sourced loses revenue. The supply chain loses any traceability the gems may have had, and no-
one will ever know their origin. This is a recurring problem in many countries, e.g. Malawi [38].

In addition, a responsible sourcing initiative often supports local mining communities through
social investment initiatives. We have many examples, among which we mention the following:

» Anza Gems donates 10% of each sale to artisanal mining communities in East Africa
through the non-profit Gem Legacy to be reinvested in education and other support initiatives.
This includes education at primary school level, as well as vocational training in gem cutting,
grading and sorting,

» Ceylons has set up the NGO Ethical Miner Foundation to improve the living conditions of
communities involved in the supply chain. Upcoming projects in Sri Lanka focus on access to
school supplies, an eye check-up clinic and providing technological equipment to bridge the
digital divide. Ceylons has also spearheaded the Ecomine project, a pioneering effort to create
the first self-sustaining, carbon-free sapphire mine.

» Columbia Gem House launched the Dzonze District Development Fund to support two
villages near the Chimwadzulu mine in Malawi. During the period when they bought gems
from Malawi, they built a school for 450 (children of mine workers) and a house for teachers
in Kandoma, improved a hospital in Katsekera [39] and installed several drinking water wells.

» Nature’s Geometry constructed a building to house the lapidary workshop and office of

the Novo Horizonte cooperative in the town of Remedios, Brazil, where they train local staff'in
cutting and polishing rutilated quartz. They also provide direct support to women in the mar-
keting of gems, and promote local jewellery design, among other things.

» Nineteen48 donates 25% of net profits to social projects in the mining communities in Sri
Lanka and Tanzania where they buy gems. They collaborate with Kandy-Kids (support for or-
phaned and disabled children in Kandy and Negombo, Sri Lanka, scholarships for uniforms and
school supplies), Emerge Global (support for abused Sri Lankan girls in need of shelter), Child
Action Lanka (support for disadvantaged children and protection from abuse and violence).


https://www.anzagems.com/
https://www.ceylons.de/
https://columbiagemhouse.com/
http://www.naturesgeometry.com/
https://www.nineteen48.com/

RESPONSIBLE GEMSTONES

Are responsibly sourced gems more expensive?

Jewellery consumers often perceive that the price of a responsibly mined and traded gemstone is
higher than that of gems from other sources. After all, the mining process and the cutting and pol-
ishing work are the same, regardless of whether the gem followed a fair circuit. However, when the
mine-to-market process is implemented, there are far fewer middlemen making their mark-up. An
ethical supplier pays more upfront for the rough, spends time documenting the supply chain, and
pays higher wages to the lapidarists.

What matters most is whether the miners and lapidaries earn a fair share or not. For example,
if a wholesaler offers ten-euro cents for a 6 x 4 mm oval red garnet, which is to be sold to a jew-
eller who will set it into a ring with a final price of eighty euros, it is evident that the miners and
lapidaries did not get a fair share but have been exploited. How can jewellers and customers be
comfortable with that?

In practice, we jewellers who are part of the ORIGEN - Gold for Future collective have discov-
ered that responsibly sourced gems can be found at prices similar to conventional gems, as well as
at significantly higher prices. It is challenging to determine exactly how much more expensive a
responsibly sourced gemstone is because, as previously noted, the cost of gems depends on numer-
ous factors. It is essential to consider the fair payment and conditions guaranteed to the people who
mine, cut, and polish them to understand the potential price increases, as well as the premiums
allocated to community development actions and the investment required for each project (infra-
structure, safe equipment, etc.). The high quality of these gems also tends to influence the price. It
is best to speak directly with suppliers and learn as much as possible about the gemstone’s origin
and its journey to the market.

5.2 Experiences of interest for responsible jewellery

While there are likely hundreds of thousands of coloured gemstone vendors worldwide, only a
select few can be considered value-based suppliers to look to when we set out on the path to re-
sponsible jewellery.

Each project described below has its own challenges, yet they exemplify efforts to provide trace-
able, responsibly sourced gemstones that benefit mining communities and producing countries in
the global south. These four inspiring experiences are particularly valued for embodying the will
for change, especially in light of three previously mentioned dark scenarios: the sapphire rush in
Madagascar, the exclusion and inequality of African women in mining, and the control of Colom-
bian emeralds by foreign companies.
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MIADANA GEMSTONES
https://miadana.de/

An intermediary-free value chain directly

from Madagascar to Germany

For twenty years, Trina has been searching for gemstones in his home country of Madagascar. He
used to work as an employed miner, and knows the local deposits and the dark side of this indus-
try very well: the environmental damage caused by large-scale mining companies, the harsh and
dangerous conditions in ASM operations and, above all, the slim margins on raw materials that
become disproportionately valuable after processing, with the lion’s share of the profits flowing out
of the source countries.

So when Trina and Alina set up MIADANA in 2018, their overriding drive was to provide access
to responsible ASM and to break free from the opacity and inequity of conventional supply chains
in order to achieve a short, traceable circuit to the European market that contributes to strength-
ening the Malagasy economy in favour of the local population itself.

In Malagasy, loosely translated, miadana means ‘to be in harmony with oneself.” This harmony
1s rooted 1n its business built on fair trade in three interlinked directions: justice in relation to the
workers, justice in relation to the environment, and justice in relation to the country.

They define a responsibly sourced gem as respecting the people they work with. This entails de-

cent remuneration that supports families and adequate safety measures, as well as respect for local
artisanal mining structures and their real needs, avoiding the imposition of certain Western systems
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It all started with a project near Vatomandry, in the east of the island, after a farmer found rubies
while tilling on his farm. He made some calls to find out what to do and contacted Trina. They
wanted their village to benefit from the discovery. Alina and Trina travelled there and provided the
initial capital to start working on the project. It is a secondary deposit region, which means that
drilling was no more than three metres deep, and extraction was simple and had minimal environ-
mental impact. When the rubies were finished, the holes were filled in (almost naturally because of
the wet climate) and the land was reclaimed for agriculture. Since then, they have also developed a
beryl mine in Tanambe, a sapphire mine in Ambondrofe and a ruby mine in Andilamena.

0

“We believe that radical transparency can become a matter of course. We believe that
respectful cooperation between all those involved is possible and that fairness can be

represented at all levels of the supply chain.”

The mines are not owned by them, but belong to farmers who lease the land to them and receive
a monthly percentage depending on the value of the stones found. Miners’ salaries vary from re-
gion to region, but they have adopted a system whereby their payment consists of a salary equiva-
lent to that of a primary school teacher, which is above the average standard of living there, plus a
percentage share based on the finds made.

Currently, MIADANA’s gemstones come from several different mines, employing approximately
sixty miners. Mining is done by hand, with basic tools, using no chemicals or machinery that re-
quires fuel, only water pumps to drain the holes in the rainy season.

The gems are cut and polished directly in Antananarivo, the capital of Madagascar, by two cut-
ters working for MIADANA, also in decent and safe conditions. They explain that it is in the phase
from the rough gemstone to the cut gemstone that the stone’s value increases the most. For this
reason, it is very important for them that the Malagasy economy can benefit from this increase and
that the margin of value stays in the country.

Thanks to Trina’s vast network, they realised that the cut stones could be brought directly to Ger-
many, which in turn brings the possibility of actually tracking every step from the point of origin.
After the expertise carried out in Germany, the cycle closes with direct sales to goldsmiths and jew-
ellery designers by Alina. A wide variety of these gems are available on their website: aquamarine,
diamond, emerald, garnet, ruby, tsavorite, tourmaline, sapphire, spinel... They ship worldwide
and the gems can be delivered with an in-house certificate of origin and traceability.
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MOYO GEMS
https:/moyogems.com/

When women miners in Tanzania organised and networked

to create a pioneering responsible ASM project

Moyo Gems emerged in 2019 in the Tanga region of north-east Tanzania to support the Tanzanian
Women Miners Association (TAWOMA). The project’s success has been so significant that, since
2022, it also operates in Kenya. This is the first program of its kind in the world. It has empowered
female artisanal miners to become knowledgeable about gems, enabling them to market and receive
fair prices for the stones.

Moyo means ‘heart’ in Swahili (the dominant language in Tanzania & Kenya) and in a few other
languages across the African continent. Thus, they call these gems moyo or gems from the heart.

Before the project started, women would gather gems they found while preparing the ground for
agriculture. They were unaware of the gems’ nature or value. These women often walked many
kilometres on weekends to sell the stones at markets, where savvy dealers bought them for a fraction
of their worth.

This issue caught the attention of PACT, an NGO operating in around forty countries, which builds
solutions for human development, including support for artisanal mining communities. The Gem-
mological Institute of America (GIA) also got involved, creating a simple gem guide in Swahili and
providing on-site training to teach the women how to identify the gems and understand their value.

@
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Initially, two ethical gem suppliers (ANZA Gems from the USA and Nineteen48 from the UK)
partnered with PAC'T and TAWOMA to purchase stones and help find buyers worldwide. The
partnership has been so successful that they were able to conduct buying sessions online when
travel to Tanzania was not possible during COVID-19. Recently, Maison Piat (France) joined as an
additional ethical gem supplier.

TAWOMA accepts male miners; however, this is a female-dominated and female-led project.
All miners join voluntarily and when they do, they are encouraged to follow the CRAFT for Gem-
stones’ code, which involves health and safety training local to their mines. CRAFT is a code of
progressive compliance for ASM producers, closely aligned with the Organisation for Economic
Cooperation and Development (OECD) due diligence guide. TAWOMA helps the miners legalise
their mining claims.

0

“We work to empower women miners to work safely, improve their financial security,

and access new, consistent market opportunities for fair trade.”

To assist miners on market days, approved brokers (nominated by the miners) act as intermedi-
aries between the miners and the buyers. When miners sell their stones, the gem buyers pay them
in cash on the spot, with miners keeping 95% and giving the broker 5%. According to the miners,
this amount represents three to ten times more profit than if they sold their stones outside the
Moyo project. PACT oversees the entire process to ensure miners are treated fairly and receive fair
pay. It ensures they have access to training, especially to empower women as mining entrepreneurs.

Traceability is crucial in Moyo, to the extent that individual miners’ names are recorded for each
stone they present for sale. This information is meticulously documented and stored in a database
through Everledger using digital provenance proof blockchain technology. All traceability infor-
mation 1s maintained by ethical gem suppliers, who are approved gem exporters and purchase
these stones from the miners to sell directly to the trade. The necessary duties and taxes are paid
before export can begin.

Moyo’s gemstones include rubies, sapphires, tourmalines, garnets, citrines and amethysts. The
cutting and polishing processes are also thoroughly documented, including the names of the lap-
idarists. They have invested in infrastructure for local faceting and have already started cutting
gems in Tanzania.
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VIRTUGEM
https://virtugem.com/

A project by women for women that preserves the highest value

of gemstones within mining communities

VirtuGem is a social enterprise that markets gems from artisanal mines in Zambia, Kenya, and

Malawi. This initiative, based on ‘woman power,” is driven by women who collaborate with local
mines, miners, and traders.

The project began in 2020 when the pandemic forced the cancellation of a conference they
were planning to participate in. They realised that the exhibitors who would showcase gems at the
event would lose market access and risk their livelihoods. So, they decided to sell the miners’ gems
online, quickly transforming it into the early stages of the VirtuGem project in response to an
OECD call to action. They leveraged their connections with mining and jewellery organisations
and utilised technology to create an innovative business model that opened international markets
directly from mining communities. Founding partners Susan Wheeler and Jessica Hudson now
work with women ambassadors who run operations in their respective countries. Carol Muchira
is a gem cutter and trader who holds a GIA, overseeing Kenya. Ashley Simbeye is a gem trader,
busy mother of two young children and oversees Malawi’s operations. Pauline Mundia, known as
Mama Pauline to all VirtuGem participants, is a leader in Women Mining in Zambia and SADC.

In 2021, the project received funding from the World Bank’s Extractives Global Programmatic

Support (EGPS) through the Responsible Jewelry Transformative. This support provided a solid
business foundation for miners, cutters, and traders, the implementation of the CRAFT Code in
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eight mines, and the National Gem Cut workshop, which included training and the development
of facet designs representative of each country’s cultural heritage, among other aspects.

CRAFT is an open-source tool that promotes responsible mineral supply chains: it facilitates
understanding, implementation, and engagement with due diligence in ASM supply. At the time,
they developed Virtu CRAFT and began a path of progressive improvement in environmental
and social practices, while focusing on gender equality at the mines.

Of the eight mines they work with, four are in Zambia: an emerald, an amethyst and an aq-
uamarine mine owned by women, and a blue tourmaline mine. In Malawi, they work with an
aquamarine and a rhodolite mine owned by a local couple and run by women miners. And, in
Kenya, with a green tourmaline mine where the daughter of the family is taking over the family
business and a tsavorite mine. VirtuGem continues to expand its Virtu Craft mines, with ongoing
work in a Kenya sapphire mine, a Malawi sapphire and spinel mine, and another Malawi aqua-

marine mine.

0

“Gems cut in their source country are rare and deliver the utmost value of that gemstone

where it belongs, in the hands of the mining communities.”

The gemstones they sell come directly from the miners, cutters, or traders within the network
they have established through the project; they do not purchase the gems, but only sell them. The
miners, cutters, and traders know exactly what their gems sell for. This represents revolutionary
transparency, where transparency is not just a top-down demand but ensures equity for all. To
ensure maximum traceability, they use the Provenance Proof Blockchain, a new technology that
allows gems to be tracked and traced at every stage of the supply chain.

Prices are set using US market prices as an exact benchmark, and a 10% premium is applied
and returned. The allocation of these premiums is directed by working directly with mining com-
munities and listening to their needs. When an ambassador goes on a field visit to various mines,
they are often asked to bring first aid kits or mining equipment. Past premiums have funded food
drives during COVID-19, paid children’s school fees, and bought beads for the Maasai who make
their packaging in Kenya.

VirtuGem exemplifies its commitment to the mine-to-market model, with one of its greatest
achievements being the ability to conduct cutting and polishing processes in the countries of ori-
gin. Currently, their efforts are focused on meeting international market standards, particularly in
Zambia and Malawi. In Kenya, however, the quality of the cut is excellent, mainly due to a highly
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trained team leader and improved infrastructure. Additionally, the country’s trade relationship
with the United States is stronger, facilitating exports.

This approach allows countries of origin to retain more of the supply chain —and therefore the
value of the gemstones — within the country, significantly benefiting local industries and the peo-
ple involved in the stone cycle. All areas of the business, including cutting, marketing, supply, and
customer management, among others, are business skills that need to begin in a gem’s country of
origin, the project founders conclude.

In 2024, VirtuGem will begin to offer diamonds. Virtu Diamonds is driven by the same com-
mitment to bring equity to ASM markets, collaborating with source country miners, traders, and
cutters, while emphasising women’s participation. Virtu is currently working in Gabon to trace
and source local ASM diamonds and utilise a local cutting facility. Virtu is proud to announce
their newest ambassador, Jessie Mamphuto, Founder and Chair of Lesotho Women in Mining
Association. The entrée of Virtu Diamonds is bright with opportunities for equity and direct mar-
kets for some of the forty-one million ASM diamond miners.
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GREEN STONE EMERALDS

https://www.instagram.com/green_stone_emeralds

In Colombia, a new generation is seeking to redignify artisanal emerald

mining, based on respect for tradition, origin and traceability.

Karen Pulido, from Green Stone Emeralds, is part of a family of emeralds and of a new genera-
tion in the sector, aware of the social and environmental aspects, striving to market ethical emer-
alds, based on the legacy of tradition, origin and traceability, going beyond the monetary value.
They endeavour to reshape the dark past of Colombian emeralds, and to bring a new meaning to
artisanal mining to ensure that profits remain in the region and contribute to the preservation of
the culture, while recounting the history and the roots behind each emerald at source and its value
chain.

Their emeralds come from two different sources: from artisanal mining by the guaqueros of the
ravine and from their own underground mine (small-scale tunnel mining in Chivor). They are cut
and polished in Bogota, at the hands of its team of cutters. They provide a certificate of origin and
authenticity that identifies the mine of origin, among other details.

Karen informs us that the Chivor mine has not produced emeralds since 2019. Unlike gold
mining, where once the tunnels are open there is a steady monthly production, emerald mining
(and other gemstones) can take a long time to ‘paint the mine.” When a find is made, it can result
in either a large production generating significant profit or a more modest one; production may
last only an afternoon or extend over a longer period. It is like Russian roulette, so maintaining
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operations in the mine to search for veins requires a huge investment, waiting to be repaid when
good production arrives.

At the Chivor mine, a rotating team of seventeen miners works for twenty days straight, followed
by ten days off. They receive a minimum wage to cover their families, living expenses, room and
board, tools and equipment, and social security. When production occurs, the emeralds are col-
lected in sealed fulas (or sacks), valued, and auctioned among the four mine partners. The miners
receive a 10% share of the sale.

Moreover, a large part of their supply comes from guaquero miners, to whom they offer a share
from the time they find the stone until it is cut, as this is when they can make the greatest profit.
Each rough emerald is assigned a value, but it is when it is cut that its real and marketable value
within the guild is known. This approach involves providing the miner with real knowledge about
the value of the emerald and the entire process; knowledge that historically miners have not had
access to, as they have spent most of their lives in the mountains searching for emeralds to ensure
their immediate subsistence. Because of this lack of knowledge, they have often not been paid a
fair price for their finds.

This work of raising awareness and transparency about the history of the emerald extends to
their relationship with their clientele: they thoroughly describe the entire journey of the stones
from the mine at the source, providing an introduction to the culture of Colombian emeralds, their
shades and possible qualities, from morralla (non-crystallised or non-translucent) to the different
types of carving, and so on. They also offer four-day experiences to learn in situ about the work of
the artisanal miners, from whom you can buy directly.

Colombia has embarked on a process to guarantee the traceability of its emeralds. The gov-
ernment is working alongside the emerald trade to create a certificate of origin that encompasses
the value chain. There is still a long way to go, particularly when it comes to the formalisation of
mining work and the payment of fair prices, but a new stage is emerging in which the community
is integrated and can see a long-term benefit in this model of participatory work.
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6. FINAL THOUGHTS

hroughout this booklet, we have explored the complex market for coloured gemstones, em-
phasising the analysis of rights frequently violated at various stages of the supply chain. We have
discovered that most gemstone mining occurs within the realm of ASM, a typically subsistence
activity on which millions of families in the global south rely. Compared to industrial mining, ASM
significantly increases real job opportunities for local people.

Despite some challenges, gem ASM allows for more environmentally friendly extraction and can
drive economic and social development when conducted responsibly. The responsible gem circuit
involves traceability, fair prices, and decent working conditions for all those involved in the process,

from the mine to the final piece of jewellery. Furthermore, beyond these basic issues, it positively

impacts the well-being of mining communities, their environment, and the country of origin.

To highlight this transformative potential, we have outlined four different experiences based on
respectful cooperation at each stage of the chain, aiming to retain the maximum possible value of
the stones in their place of origin. All of this exists in the context of a trade characterised by the
opposite, where almost all profits remain in foreign hands at the cost of human exploitation and
resource plundering. Knowing about these initiatives and exploring them in depth has been truly
encouraging,

The experiences outlined in this document are not unique globally; today, we find other intrigu-
ing sources of coloured gemstones. It is crucial to recognise that responsible sourcing is a long-term
commitment, requiring time, investment, and a dedication to continuous review and evolution.

This principle also applies to our daily lives as jewellery professionals. Responsible jewellery

should be seen as a path of constant progression, rather than a final goal. The possibilities for
further enhancement are endless, with an increasing number of alternatives available to us, both
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in terms of the (responsible) precious materials we use and other sustainable practices in the work-
shop and business. This journey begins, of course, with the origin and traceability of metals and
gemstones.

A lack of information about suppliers who can provide such materials is often one of the major
barriers to adopting responsible jewellery practices. This is why the ORIGEN — Gold for Future
collective has created a free access directory of suppliers that is regularly expanded.

There is no doubt that sourcing suppliers requires a great deal of effort and their messages can
be confusing. How do you distinguish an ethical source from an unethical one? In the context of
coloured gemstones, there are no international standards, audited by third parties, to certify adher-
ence to fair trade principles and environmental friendliness. This makes our industry knowledge,
dialogue with suppliers, and independent research even more crucial.

One of the cornerstones is the relationships we build with suppliers and the questions we ask
them. The core difference between an ethical gemstone and a conventional one lies in how people,
communities, and the planet are treated during the mining, cutting, polishing, and marketing of
the gemstone.

We can initiate a conversation in person at a trade fair, directly through social media or email, or
try to arrange an in-person or virtual meeting. This interaction is essential for learning and busi-
ness, especially when we aim to integrate more responsible practices. As conscientious jewellers, we
must carefully select our partners to ensure the materials we purchase align with our brand values.

To foster dialogue, it is beneficial to ask specific questions in an open manner, avoiding any sense
of judgement or lecturing, It is always wise to review the supplier’s website and social media before-
hand to understand how they present themselves and the content they provide. If they identify as a
responsible supplier, offering ethical gems or operating on a mine-to-market model, they should be
willing to explain everything we need to know. Their interactions with new customers reflect their
overall business practices.

From the preceding pages, it is clear which priority information to inquire about: the origin of the
stones and the conditions in the mine, their environmental impact and subsequent land restoration,
the location where they were cut and the working environment, any treatments they have received
and their nature, how the trade in these gems benefits local communities, etc.

Sometimes, the answers may not align with our ideal expectations, or some questions may re-

main unanswered, but we will appreciate honesty and transparency, as well as a willingness to
delve deeper. These conversations will provide us with the foundation to understand the project,
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@ Final thoughts

compare options, and make informed decisions while we continue to build our network of trust. As
mentioned earlier, responsible sourcing is a journey of learning and continuous improvement, and
our concerns may inspire us to embrace new challenges.

Once we understand the implications of our craft, researching suppliers and selecting ethically
sourced, traceable materials becomes the first step towards responsible jewellery. The creativity,
craftsmanship, beauty, and symbolism that a piece of jewellery conveys are enriched by the added
value these materials provide. Jewellery should always have a beautiful story behind it that speaks
of social justice and global respect for nature.
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