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FROM VISION TO ACTION: A DECADE OF ANALYSIS, 
DISRUPTION AND RESILIENCE
The Global Initiative Against Transnational Organized Crime was founded in 2013. Its vision was to mobilize 

a global strategic approach to tackling organized crime by strengthening political commitment to address 

the challenge, building the analytical evidence base on organized crime, disrupting criminal economies and 

developing networks of resilience in affected communities. Ten years on, the threat of organized crime is 

greater than ever before and it is critical that we continue to take action by building a coordinated global 

response to meet the challenge.
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KEY POINTS

Illicit financial flows (IFFs) are the lifeblood of crime and corruption. They facilitate corrupt elites 
and may even be the most significant obstacle to equality and opportunity in transitioning econ-

omies. IFFs are financial resources that could have been utilized for public services or investment 
in health, education and public security. All of society therefore suffers from this exfiltrated eco-
nomic value, including business, consumers, governments and civil society.

This brief looks at IFFs related to three specific illicit environmental flows: timber trafficking from 
Myanmar to China; gemstone trafficking from Mozambique to Thailand; and abalone trafficking 
from South Africa to Hong Kong Special Administrative Region (SAR). Through a mixed methods 
approach based on data from July 2021 to July 2022, it seeks to quantify the overall scale of IFF 
flows by analyzing informal flows, trade flows and financial systems – the three main channels by 
which IFFs are enabled, held and moved. The key findings are: 

	■ IFFs related to environmental crime are not abstract or hidden but are clearly recorded for those 
willing to look. Significant discrepancies in open-access data on trade and production allows for 
tentative estimates of the overall size of IFFs. 

	■ Informality, trade and the financial system all play a key role in facilitating and moving the value 
derived from illicit environmental commodities across borders. Informality is most prevalent 
at the source, where cash is the predominant form of payment. Trade figures systematically 
under-record illicit flows.  

	■ There appear to be no proper mechanisms to investigate whether the three environmental com-
modities under study are of legal or illegal origin. This, and the subjective nature of their value, 
facilitates mis-invoicing, trade-based money laundering and evasion of customs duties. Illicitly 
sourced timber, gemstones and abalone often appear ‘formalized’ in the destination countries, 
co-mingled with legally sourced products and sold on the open market. 

	■ There appears to be little political appetite to prioritize environmental crime in destination 
countries, where the financial system is widely used to process the illicit proceeds from the traf-
ficking of these three commodities. 

This brief shows that the IFFs related to these environmental flows have a major negative impact. It 
proposes policy recommendations to strengthen the response to IFFs, including improving training 
and capacity at borders; closing legal loopholes; and making environmental crime a predicate offence 
for money laundering, thereby raising awareness of the true cost of environmental crime.  ■



1

 ■

INTRODUCTION

Environmental crimes – so-called illicit threats to nature – have a devastating impact on the natural 

environment and livelihoods. Wide-ranging, they include numerous cross-cutting issues such as 

the illegal wildlife trade; logging and trafficking in rare timber species; the illegal trade in extractive 

mineral resources, such as precious metals, gemstones and other minerals; illegal, unreported and unregulated 

fishing; and the illicit management of and trade in waste products and prohibited or regulated chemicals. 

Many of these activities have escalated over the past 20 years, the result of a combination of instability 

and conflict in source countries, urbanization and growing consumer demand.1 

Environmental crimes occur globally, often driven by transnational organized criminal networks with many 

composite parts carrying out operations: they commission and organize poaching, harvest endangered 

species, and transport and sell the environmental commodities to the destination markets. Networks can 

be highly organized and violent, and often rely on corruption and bribery to function.2 Meanwhile, demand 

for environmental products is international and diverse. There are established producer and consumer 

markets that feed demand for, for example, exotic wildlife, rare, protected woods and precious stones, as 

well as traditional medicinal and food products coveted in parts of Asia.3 

The internet and smart devices have transformed how environmental commodities are retailed. In many 

cases, virtual markets have replaced physical ones, partly owing to increased scrutiny of physical market-

places since COVID-19 pandemic.4 This has enabled traders to market to a much wider audience, over 

long distances and at little cost. New roles have also emerged in the retail-side supply chains where licit 

businesses perform crucial roles to enable the marketing, selling and delivery of environmental products. 

Among these are money-transfer platforms that are used to facilitate exchanges.5

Previous studies estimate the annual value of environmental crime at between US$110 billion and US$281 

billion,6 making it one of the most lucrative criminal economies in the world. Climate change, which has 

brought about diminished supply, has reportedly inflated profits even further, leading to rising prices of 

many illicit environmental commodities along the value chain.7 Although the bulk of the supply market 

of illegal environmental products is often found in the Global South,8 few of the proceeds of this market 

benefit the development of communities in near the source markets but are instead transferred abroad 

and laundered into the global financial system. 

Significant efforts are being made to better understand illicit environmental economies and the criminal 

supply chains perpetuating them. However, less is known about the ‘money side’ of it, namely the move-

ment of associated illicit proceeds – be it in the form of cash, money invested in banks and time deposits 

or held in assets, such as property. Financial investigations and anti-money-laundering interventions have 

been scarce in the response to this form of organized crime.9  
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Purpose of the research
The purpose of this brief is twofold. First, it seeks to improve understanding of the cost of environmental 

crime. Using three case studies, it shows how open access data can be used not only to detect illicit flows, 

but also support estimates of resulting illicit proceeds and loss in revenue that would otherwise accrue to 

the state. This is important, as providing hard evidence of the financial losses that IFFs pose is a crucial step 

towards understanding the harmful impact environmental crime wreaks on communities around the world. 

Secondly, this brief seeks to advance understanding of the processes through which illicit value related 

to environmental IFFs is held, moved and enabled. It analyzes the mechanisms by which money earned 

illicitly is transferred in and out of economies to criminal beneficiaries, looks at criminal activity through 

the lens of financial movements in the underlying (or predicate) crimes10 and analyzes the actors involved 

as an interconnected network. 

Definition and methodology
The term ‘illicit financial flows’ is commonly used as an umbrella concept for a wide range of activities that 

fall along the spectrum of illicit international trade and finance. Although there is still no commonly agreed 

definition of the term, this brief broadly follows that put forward by the UNODC in its 2020 conceptual 

framework for measuring IFFs: ‘IFFs are illicit in origin, transfer, or use; represent an exchange of value, not 

only a financial transfer; cover a flow of value over time; and cross an international border.’11 It indicates 

that IFFs emerge at two stages:

	■ illicit income generation, which means cross-border transactions generally made in the process of 

producing illicit goods or services; and
	■ illicit income management, which covers cross-border transactions that use illicitly derived money 

for investment, goods or services.

While the cross-border focus of IFFs is core to its definition, previous research has shown that this under-

standing of IFFs has limitations as it fails to account for flows generated and spent domestically. This is 

especially the case in countries where the informal economy is prominent and formal oversight challenging, 

and where proceeds of corruption or organized crime are generated and spent locally, without crossing 

international borders.12 This brief therefore considers both local and cross-border IFFs. 

This research uses a mixed methods approach of trade data analysis, expert interviews and third-party 

reporting that combines an analysis of ‘flows’ (i.e. the main mechanisms by which value is enabled, held 

and moved) and of predicate crimes (i.e. corruption, illegal markets and tax evasion). The three case studies 

– which are representative of environmental criminal markets, namely flora (timber), fauna (abalone) and 

non-renewable resources (gemstones) – were selected to test the methodology.

The research was undertaken between July 2021 and July 2022, and provides a bottom-up approach to 

analyzing IFFs by, firstly, looking at the flows through which IFFs are enabled, held and moved. Given that 

‘flows’ data is largely inaccessible to the public, this analysis remains anecdotal. Secondly, this research 

provides tentative estimates of the overall size of IFFs by aggregating the key predicate crimes related to 

environmental commodities (tax-related, corruption-related and criminal activity-related) and analyzing 

what proportion of these crimes become IFFs. It uses production gap analyses and finds them more reliable 

than trade discrepancy analyses. 
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SELECTED CASE STUDIES

This brief acts as a companion piece to previous reports published by the GI-TOC on timber 

trafficking from Myanmar to China,13 gemstone trafficking from Mozambique to Thailand14 

and abalone trafficking from South Africa to Hong Kong SAR.15 Given the focus here on 

IFFs, details of the criminal networks and supply chains described in depth in these reports are not 

repeated in this brief.  
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FIGURE 1 Environmental commodity flows.  
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The illicit timber trade from Myanmar to China
Myanmar has a long history of trading illicit timber, an activity that saw a marked upswing in the 1990s 

when the political economy of Myanmar (and the once heavily forested state of Kachin specifically) 

changed and the military government entered into ceasefires with local militias.16 Following the govern-

ment’s crackdown on deforestation and illegal logging in 2015, the official statistics showed a significant 

reduction in timber exports from Myanmar worldwide, and particularly to China. However, there  

continued to be significant evidence that logging carried on.17 

Chinese actors operating through companies set up to satisfy demand in China are reported to enable the 

illicit trade.18 Such has been the continued scale of illegal logging that Kachin has been largely denuded 

of hardwood, and loggers have had to move operations to the Saigang region and beyond.

The smuggling of timber from Myanmar to China was estimated to be worth between US$112 and US$133 million annually from 
2015 to 2019. As well as the direct harms to the environment and local livelihoods, the illicit trade also undermines the fiscal health 
of Myanmar: an estimated US$30 millions in unpaid taxes and tariffs, as well as significant corrupt payments. 

Financial flows Informal flowsTrade flows

Prices for Myanmar teak seen at US$76–US$80 per square metre on AliBaba. 

Achieved auction prices approx. US$6 000 per hoppus ton (legal).

US$4 000 per truck of teak potentially given as corrupt 
payments at the border.

Drivers are reportedly partly paid in drugs. Cost of transportation 
said to be US$2 000 per tonne, in addition to truck fee. 

Saw mill operators are reported to make 
US$400–US$600 per flitch of teak.

Loggers are reported to be paid US$6–US$8 per 
day, possibly partly in drugs. 

Systems of 
value transfer Geography of flows   Examples of prices and payments

B2B and 
wholesalers

Transportation
Saw mill operators 

and facilitators
Loggers

Import and 
export

Wholesalers 
and facilitating 

companies

Myanmar

China

Key roles

FIGURE 2 Supply chain of illicit timber from Myanmar to China and associated IFFs.  

The illegal trans-border timber trade between 
Kachin state and China’s Yunnan province is 
estimated to be worth US$600 million a year. 
Shown here is a view of Pianma, China, where 
wood is the main business commodity. 
© Roland Neveu/LightRocket via GettyImages
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The illicit trade in rubies from Mozambique to Thailand 
Rubies were first discovered in Mozambique in 2009 and have since been sourced primarily from 

two regions – Montepuez, in the Cabo Delgado province and the M’Sawize site in the Niassa Special 

Reserve. Montepuez has been described as possibly the most significant single ruby deposit in the 

world, holding as much as 40% of global ruby reserves.19 Together, the two deposits provide as much 

as 80% of the current global supply.20

Coloured gemstone mining and official exports in Mozambique are dominated by a large-scale mining 

operation, Montepuez Ruby Mining Limitada,21 and a growing number of other companies that have 

obtained concessions since 2014.22 But the discovery of the ruby deposits also attracted tens of 

thousands of informal miners from all over the country and beyond.23 Of the estimated 100 000 to 

150 000 people mining minerals in Mozambique, 10–20% were estimated to be mining for rubies in 

Montepuez alone,24 allegedly most without the necessary licences and permits.25 

The illicit gems market in Mozambique is estimated to be worth between US$80 and US$128 million annually, of which 70%–90% 
flows to Thailand, a global hub for gem cutting and quality enhancement. As a result, between US$4.8 million and US$ 7.6 million is 
lost annually in unpaid taxes in Mozambique alone. In addition, the economic and social harms of illicit mining are significant. 

Financial flows Informal flowsTrade flows

Miners are said to be paid 2%–15% of the global value of 
stones. They reportedly pay US$40–US$350 in bribes to 
access the mine for 2–4 hours. 

Reported that 5%–25% of all gemstone deals are 
completed in cash. 

Systems of 
value transfer Geography of flows   Examples of prices and payments

Good quality rubies sell for US$2 000–US$3 000 per carat on the low end of 
the Asian market. Gemfields auction in November/December 2021 was 
valued at US$88.4 million.

Family businesses in Thailand reportedly mix legitimate with smuggled 
stones to launder illicit proceeds.

International brokers and traders are reported to often trade 
in cash and invest in local shops and restaurants.

Jewellery 
stores

Local brokers 
and traders

Unlicensed miners

International 
brokers and 

traders

Family businesses 

Mozambique

Malawi and 

Tanzania

Thailand

Key roles

FIGURE 3 Supply chain of illicit rubies from Mozambique to Thailand and associated IFFs.  

Rubies sold in Chanthaburi, Thailand. The country is one 
of the world’s largest coloured gemstone trading hubs. 
© Thitiphan Promprayong/EyeEm via Getty Images
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Coloured gemstone supply chains, from extraction to export, are organized mainly by informal and 

illicit networks that only occasionally and selectively intersect with formal supply chains within Africa. 

These illicit networks comprise various types of actors, of which the number of operators and the 

scale of flows may vary according to the type, quality and volume of gemstones being produced by 

miners.26 Rampant corruption facilitates the illegal flows of Mozambique’s rubies. Because informal 

miners are unable to obtain a certificate of origin, rubies mined by unlicensed miners and later sold 

abroad leave the country illegally.27

The illicit abalone trade from South Africa to Hong Kong 
SAR 
Abalone is a variety of marine snail, occurring naturally in only a small number of colder coastal waters 

around the world. Some 95% of global abalone supplies come from aquaculture farms.28 However, the 

consumer market – principally East Asia, where it is a highly sought after delicacy – still demonstrates 

a preference for supplies of this shellfish sourced in the wild. 

In South Africa the endemic species Haliotis midae is found along certain parts of the coast, where it 

is known locally as perlemoen.29 South Africa has been at the heart of the illicit abalone trade since the 

1990s, largely driven by demand from East Asia.30 Naturally occurring stocks have been decimated 

to the point where it is illegal to harvest, transport or trade wild abalone in South Africa – except 

The smuggling of abalone from South Africa to Hong Kong SAR represents an economically significant IFF. According to our calculations, 
the flow through Zambia and Zimbabwe alone was worth between US$14 million and US$ 21.3 million per year between 2017 and 2020. 

Financial flows Informal flowsTrade flows

Accessing poaching grounds on Robben Island costs approx. 
R5 000–R10 000 per boat per night in bribes. 

Reported to receive R4 300 per kilogram of dried abalone in Cape Town, 
approximately double the average price before the COVID-19 pandemic. 

South African jelly dried abalone was observed at HK$3 600 per pound on AliBaba. 

Conventional financial system likely to be used given abalone is openly 
sold in Hong Kong SAR.

Reported to make R6 000 per kilogram of dried abalone in Gauteng, 
South Africa’s main export hub.

Divers were reported to get R800 per kilogram in 2020; 
R700–R1 000 in Cape Town in May 2021. Some have 
also been reportedly paid in drugs. 

Systems of 
value transfer Geography of flows   Examples of prices and payments

Importers 
and dried 

seafood stores

Cookhouses, 
security and 

transport
Storage, transport 

and boat ownersCarriers, look outs, 

boat crews and divers

Logisticians 
and financiers 

Logisticians 
and professional 

enablers 

South 

Africa

Hong Kong 

SAR

Southern Africa 

(Zambia and 

Zimbabwe)

Key roles

FIGURE 4 Supply chain of illicit abalone from South Africa to Hong Kong SAR and associated IFFs.  
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within clearly defined and strictly limited quotas, yet it reportedly supplies less than 3% of the global 

abalone market with stocks of farmed or legally harvested wild abalone.31 

The deficit derives from massive levels of poaching – possibly to the point of no return for the marine 

species. Between 1 000 and 2 000 people are reported to be involved in the business as divers, 

carriers and lookouts, who then sell the abalone on to networks of buyers, dryers and exporters, 

who move the product across borders.32 Hong Kong SAR is the global epicentre of the abalone trade, 

where most of the abalone is declared upon arrival and can be sold legally on the open market.33 As 

long as it has been declared at import and the appropriate taxes paid, there is nothing unlawful about 

the import and subsequent trade in abalone.

Fresh abalone in their shells 
offered at a seafood market. 
© DigiPub via Getty Images
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ASSESSING IFFs RELATED TO 
ENVIRONMENTAL CRIME 

This section provides examples of how value related to the three case studies is generated, 

transferred across borders and laundered into the formal economy. Specifically, it looks at 

the role of informality, the trade system and the financial system to provide an overview of 

how IFFs are enabled, held and moved. 

Informal flows
Mozambique, Myanmar and South Africa, the countries under study, all have sizeable informal sectors. 

The International Labour Organization estimates the share of informal employment at 42.2% in South 

Africa (2022), 95.7% in Mozambique (2015) and 81% in Myanmar (2020).34 They also have a high 

share of unbanked people: 80% of the total adult population (i.e. 16 years and older) in Mozambique 

are estimated not to have a bank account.35

Cash
Given both the illegal nature of environmental crime and the large informal sectors associated with 

it, cash is the main form of payment at the source in all three case studies. As one interviewee from 

Myanmar explained: ‘Everything is paid in cash – wages to truck drivers and loggers are paid in local 

Myanmar Kyat; bribes to the border forces are paid in Chinese Renminbi. People who carry around 

huge stacks of cash also carry a pistol (for fear of being robbed).’36

Prices paid to loggers in Myanmar vary from US$6 reported in 2020, to a high of around US$48 

per day (these figures were given in a 2015 study).37 A percentage of these takings are then paid in 

bribes, which come with the territory and are part of the cost of doing business. According to the 

same source, ‘Ethnic armed groups charge “taxes” to local logging operators, legal or illegal.’ These 

include security costs, as well a general ‘operation tax’ to operate in their area.38

Similar experiences were recounted in Mozambique: ‘You can only use meticais [the currency of 

Mozambique] when close to the [gemstone] mine,’ explained an expert who had spent time at some 

of the mines.39 The stones are typically extracted by unlicensed miners, who try to get access to the 

concessions at night, often by bribing police officers. ‘They pay between US$40 and US$350, and are 

given a two-to-four-hour period.40 Stones are then sold to buyers or brokers, who report that they 
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are paid to buy stones on behalf of others or offer financing themselves. Experts estimated that, on 

average, brokers in Montepuez receive a 5%–25% commission of the gemstone deals.41 

Thai dealers, who are reportedly among the largest buyers of rubies, also pay cash, making them 

reliable trading partners for local miners. The buyers from Thailand usually travel to Mozambique 

several times a year with cash, and are in charge of buying the stones as well as arranging trans-

portation back home.42 Brokers who operate under pre-financing arrangements say they are never 

trusted with sums of cash greater than US$5 000 at any given time.43  

Others have indicated that it is easier, and safer, for brokers to receive the cash in Tanzania, a key 

transit and transportation hub. ‘They leave the stone in Mozambique and travel to Tanzania to collect 

the money. When they receive the payment, the stone is released. Most of this cash stays in Tanzania. 

They only return with the cash needed for future operations.’44 Many Thai traders have also reportedly 

relocated to Tanzania ever since the Mozambican authorities targeted foreign unlicensed buyers in 

Montepuez and many people, including Thai nationals, were deported.45 In 2013, a Tanzanian citizen 

was arrested in Cabo Delgado, which borders Tanzania, with more than a million US dollars in cash 

stemming from the illegal sale of rubies to Thai citizens.46 

Abalone is not only a valuable but also a highly liquid asset: according to a recent report, participants 

can walk away with over R200 000 (US$14 000) in cash hours after a single-boat poaching operation.47 

In South Africa, most participants in the illicit abalone trade, from poaching to export, are reported 

to receive cash in return for abalone. For example, wholesalers meet buyers in shopping malls, where 

they hand over cash in return for abalone. Designated couriers then transport the goods by road.48

Barter
Other forms of informal payment observed in connection to the three case studies include the barter 

trade, where one illicit commodity is paid for or financed by another. For example, working capital for 

the buyers of abalone (and their diving operations) is often provided by Chinese middlemen,49 also in 

the form of revenue from drug imports.50 Some poachers have claimed that they are paid directly in 

drugs for their catch.51 While the bulk of profits from abalone trafficking is said to be made in Hong 

Kong SAR, the illicit cash generated by poaching, drying and selling the product to Asian buyers has 

been substantial enough to generate a large and highly competitive criminal market in South Africa.52 

According to previous research, drug and abalone trafficking most likely converge only at the upper 

levels, among Hong Kong SAR-based organizations when they balance their payments, with the two 

commodities flowing separately until Asian drugs are bought by the same gangs that sell abalone 

to African traffickers, thereby minimizing or even eliminating the need for traditional international 

financial transactions.53 There are also claims that abalone is exchanged for real estate or targeted 

assassinations (when Cape Town gangs are involved).54 

Evidence for barter was also found in Myanmar, where drivers are reported to be paid directly in drugs. 

Said one expert: ‘Truck drivers and couriers are also provided with meth. They have to drive all night, 

so the only way to stay awake is by taking drugs. Many of the drivers have become addicted to meth.’55 

In Mozambique there are reports that illegal mining of gemstones has been used to finance the insur-

gent group that controls territory in the north of the country, known locally as al-Shabaab.56 This, 

it is alleged, is facilitated by businesspeople based in Montepuez and Pemba who smuggle gold and 

gemstones and move the money, including by laundering it through their legitimate businesses. They 

are also reported to deposit payments on behalf of the insurgents.57
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Informal value transfer mechanisms
Hundi and hawala systems,58 as well as other informal value transfer mechanisms, also play a key role 

in financing environmental crime to offset the value against trade-based money laundering systems. 

These mechanisms are reported to play a particularly important role in Myanmar, which the Financial 

Action Task Force (FATF), the global money laundering and terrorism financing watchdog, blacklisted 

in October 2022.59 Indeed, the blacklisting of the country has likely fuelled the use of the hundi 

system, which has become the dominant means for remittances in Myanmar.60 Hundi is reported to 

allow Chinese operators ‘to transfer huge amounts of money on a daily basis’.61 

Trade flows
In the context of IFFs, trade flows refer to the falsification of the value of goods on invoices submitted 

to customs officials when shipping or receiving commodities across borders. Trade mis-invoicing is 

either done by over- or under-pricing the value of commodities as a means to illicitly transfer money 

across borders, evade taxes and customs duties or to launder the proceeds of crime through the use 

of trade transactions.62 The illicit trade in timber, gemstones and abalone are all common and well-

known vehicles for trade flows and there is widespread evidence of mis-invoicing as well as evasion 

of taxes and customs duties occurring at borders in all three cases. 

Mis-invoicing
Mis-invoicing of environmental commodities is pervasive, partly because the value of many products 

remains subjective and difficult to ascertain. It is most evident, however, in the case of gemstones. 

The value of rubies, for example, is highly sensitive to subtle changes in colour and quality, and it can 

increase by up to 25 million times between the mine and the sale.63 Experts have put the case that 

there is no objective ‘market value’ for rubies, but rather that value depends on the buyer’s willingness 

to pay for a specific stone. Even at expert-run auctions, professionals have been willing to pay sums 

that were many hundred times higher than what competitors offered for the same stone.64 

In the case of Mozambican rubies, a substantial knowledge gap can be observed between the miner 

and the dealer, with most miners not being able to accurately estimate the value of a specific stone. 

As a result, most rubies that are extracted in Mozambique without a licence leave the country for 

a fraction of their value. In one case, it was reported that a Mozambican sold 2.7 grams65 of rubies 

for around US$2 000. However, even at the low end of the Asian market, good quality rubies 

sell for US$2 000–US$3 000 per carat, making 2.7 grams of high-quality rubies worth at least  

US$27 000.66 On average, experts estimate that Mozambican miners are paid just 2%–15% of the 

market value of the stones.67

Furthermore, it is challenging – and sometimes even impossible – to determine the illegal origin of 

an environmental product. It is currently impossible to distinguish between illicitly mined rubies and 

those mined and exported with a valid permit. Although analysis of gemmological data provides a good 

indicator of the region of origin, it is not possible to establish whether an individual ruby has been 

mined informally.68 The same holds true for timber, as once a tree has been logged and transported, 

it is difficult to determine whether it is part of the official quota or not. 
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Gemstones from Mozambique are often smuggled to Malawi, where traders are able to obtain certif-

icates of local origin for export. They are also often mis-valued to save export taxes, while high-value 

and low-value stones are mingled to disguise smuggling operations.69 One interviewee suggested that 

up to 40% of the stones that are exported from Malawi originate in Mozambique.70

Illicitly poached and dried abalone from South Africa can be recognized by its uneven colour,71 but 

there are no proper mechanisms to investigate the provenance, and law enforcement agents are often 

not trained to intercept abalone.72 Therefore, the abalone is usually mis-declared or accompanied 

by fraudulent abalone permits when leaving South Africa for Hong Kong SAR or smuggled over the 

border to neighbouring countries where it can easily be laundered into licit trade flows.73 The use of 

countries as intermediaries to launder abalone imposes additional costs on smugglers but appears 

to have facilitated the rise of a network of intermediaries from Somalia and the Democratic Republic 

of Congo specializing in moving illicit products across borders; 98% is then smuggled by air to East 

Asia.74 By the time poached abalone arrives in East Asian ports, it is openly and officially declared.75 

As such, illicitly sourced commodities can be easily mixed with legally sourced product and become 

‘formalized’ in the destination market. 

This formalization process happens not only across borders but also at key hubs. For example,  

gemstone traders are reported to buy rough gemstones in bulk, process the material and then sell 

the processed stones to commercial buyers (such as family businesses, jewellers or investors) for a 

profit Thailand. There, illegally traded stones are also mixed with formally traded stones bought at 

auctions or online, making them impossible to distinguish.76 Businesses in Thailand cut and heat-treat 

coloured gemstones before selling them on to bigger corporations that work them into jewellery for 

re-export.77 ‘One of the big advantages [for criminal interests] of the Thai gem trade is that all gems 

are “formalized” there, which means they receive an invoice and “certificate of origin”,’78 explained  

a gemstone expert.

Tax evasion
Widespread mis-invoicing enables evasion of taxes and customs duties. For example, Mozambique 

levies taxes on the extraction of gemstones, in addition to the fees charged for mining, export and 

mineral treatment licences – none of which are assumed to be paid in full in the context of the illegal 

ruby trade. Similarly, tax evasion has also been reported upon import to Thailand. Although Thailand 

has a liberal policy on the import of rough coloured gemstones,79 interviews conducted for previous 

GI-TOC research revealed how traders openly discussed how they were able to skirt the law and 

avoid paying duties and other taxes, in order to maximize profits.80

In Myanmar, the Environmental Investigation Agency reported that export taxes are paid as the timber 

trucks cross the Myanmar–Chinese border. However, these monies (US$4 000 per truck in 201581) 

are potentially partly corrupt payments. Interviews conducted for this research have confirmed this: 

‘Taxes are paid to ethnic armed groups (both for legal and illegal timber activities).’82 In contrast, on the 

Chinese side of the border, interviewees reported that import taxes are paid in full, at US$1 120 per 

tonne of teak.83 Yet this money does not appear in officially declared Chinese customs import taxes. 

South Africa is zero rated for export tariffs on most abalone products, and Hong Kong SAR is a free 

port with a zero-tax policy on almost all imported goods, meaning that no import and export tariffs 

are evaded by the illicit trade.84 However, large quantities of abalone do not stay in Hong Kong SAR 

but are smuggled onwards to China, and to a lesser degree Vietnam (also for later re-export to China), 

and it is likely that taxes are evaded when abalone is smuggled onwards.85
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Financial flows 
Sometimes policies designed specifically to create loopholes for wealthy, politically-connected elites 

facilitate the formalization process of illegally sourced environmental commodities and enable the 

laundering of illicit proceeds into the formal economy. Indeed, there appears to be little political  

appetite to prioritize environmental crime in all three case studies and money laundering investigations 

connected to environmental crime are rare. 

Corruption and bribery play a key role in facilitating and enabling IFFs in all three case studies analyzed 

here. In South Africa, the state response to abalone smuggling has even been described as ‘captured’.86 

Previous reports suggest that there is evidence that every government agency tasked with combating 

abalone poaching has been compromised to some degree by corruption linked to the trade, ranging 

from bribes paid to low-level inspectors to serious allegations against senior officials.87 

The formal financial system
The ‘formalization’ of illegal timber, gems and abalone in consumer countries (the fact that they are 

sold on the open market, as discussed above) allows for widespread use of the formal financial system 

to move funds. For example, brokers and traders in Mozambique, as well as international brokers, 

family businesses and jewellery stores based in Thailand are reported to commonly use the financial 

system. One participant explained that money is regularly sent from Thailand to Mozambique and 

neighbouring countries and then withdrawn through local business accounts. It is said that some 

banks are ‘aware of what the money will be used for, but are happy to receive foreign currency’.88 

Transactions related to the illegal timber trade are reported to enter the conventional financial systems 

on the Chinese side of the border.89 For example, AliBaba, which advertises ‘Burma teak’, offers a 

range of conventional payment mechanisms, such as MoneyGram, HSBC, Paypal and Western Union.90 

An open Chinese language search on AliBaba for South African abalone also produced thousands of 

results showing dried and fresh South African abalone for sale, including many citing that the product 

is ‘wild’ rather than ‘farmed’. 

Poaching syndicates in Hong Kong SAR are also reported to collaborate with professional money 

movers who provide everything from manipulated paper trails to using loopholes in the formal financial 

system (e.g. through tax havens) to move and secrete money. The use of front companies is assumed 

to be common.91 No known criminal investigation has been able to trace or describe the mechanisms 

of money flows between South Africa and Hong Kong SAR, although it is believed that the hawala 

system pays a pivotal role. Therefore, it is unclear how consumers and retail businesses pay for abalone 

in Hong Kong SAR (whether using cash, card, mobile banking services or others), as this depends  

on the profile of the buyer as well as the final destination of the product. An expert explained that 

abalone stores try to keep their activities low-profile: instead of openly displaying the product in shops, 

they prefer to conceal it behind the counter or in warehouses. ‘If they hide the abalone and resulting 

financial income, then they do not need to explain where it comes from,’ he said.92 

Common to the three case studies is the fact most profits are made in the countries of destination. 

Indeed, most profits from the illicit timber trade are assumed to be made by Chinese actors. A 

researcher in Myanmar explained how locals reap very few benefits from this trade: ‘A handful of local 

businessmen got rich – but they were also involved in other shady businesses previously (especially 

jade) and in addition jumped on the timber train when they got the chance. They shift quickly between 

different activities and are involved in many different types of trade.’93
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Money laundering 
Money made from illicit logging is reported to be laundered through construction, real estate  

businesses, as well as casinos and gambling. The latter category, however, tends to be favoured more 

for illegal drugs than timber.94 Smaller players in the logging industry are reported to build modest 

houses (such as bamboo buildings in the Saigang region), while wealthier illegal loggers build grander, 

opulent houses constructed using concrete and hardwood.95 Given the sizable profits made from 

illicit logging, it is likely that significant proportions of the proceeds are transferred abroad, including 

to offshore investment hubs.96 

Similarly, interviewees recounted how most of the profits from coloured gemstones are made overseas, 

notably in Thailand.97 Money laundering in Mozambique is considered to be fairly common, although 

it is mostly linked to corruption and drug trafficking, and only some of the proceeds stemming from 

the smuggling of gemstones are expected to be laundered back into Mozambique.98 

In Thailand, known money laundering methods include gambling, and investing in cars, real estate and 

other luxury items. Coloured gemstones themselves may also be used in money-laundering schemes 

in Thailand, given that it is easy to hide wealth in this sector, and value, as mentioned, is subjective.99

There is currently no concrete information available about Hong Kong SAR importers money  

laundering activities stemming from the illicit abalone trade. Generally, investigations into the financial 

transactions involved in the illegal wildlife trade are limited.100 Expert interviews suggested, however, 

that the key criminal actors involved in the abalone trade in Hong Kong SAR use the conventional 

financial system, presenting exchanges as legal business transactions. ‘Given that they are not under 

pressure to hide their activities, there is no need for more creative ways of transferring money,’ said 

one expert from a credit provider.101 That the financial system can be easily (mis)used is supported 

by the fact that there appears to be a certain reluctance among financial institutions to communicate 

with one another. ‘If one account gets closed, then they just go next door and open another one,’ 

he added.102 
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QUANTIFYING ILLICIT FINANCIAL 
FLOWS

The GI-TOC reports on timber trafficking from Myanmar to China, gemstone trafficking from 

Mozambique to Thailand and abalone trafficking from South Africa to Hong Kong SAR (referred 

to earlier) provide significant evidence of the existence of illicit environmental markets. The 

anecdotal analysis of the main financial flows provided additional insights into the ‘money side’ of 

the crime: it showed how a large number of criminal actors, as well as licit ones, are involved in not 

only sourcing and transporting the commodities, but also providing services to launder illicit funds. In 

addition, the environmental commodities themselves are sometimes used to launder funds for other 

types of crime. Actors are often interconnected by a complex web of relationships and use various 

means to transfer, hold and divert funds. 

The analysis also showed that illegal environmental economies and associated illicit flows can be 

dynamic, and able adapt to disruptions. This makes quantifying IFFs especially challenging. Existing 

estimates that attempt to quantify and monetize IFFs from environmental crime have therefore either 

been descriptive only or are highly aggregated macro-level assessments that use broad frameworks, 

sometimes leading to significant over- or under-estimates.103 However, there is significant benefit to 

‘putting a number on environmental crime’, as quantifying this criminal economy can raise awareness 

about the harms inflicted on communities and the true cost diverted out of economies. By comparing 

these costs with state financial resources available for infrastructure, healthcare or education, for 

example, one can add a sense of urgency and help attract political will to tackle the phenomenon. 

Following previous attempts to quantify IFFs related to environmental crime,104 the calculations below 

are drawn from multiple – and subjective – data sources and remain tentative. They serve as illustrative 

scenarios rather than definitive estimates. There are limitations: each estimate is based on incom-

plete information; they are significantly restricted in terms of the quality of statistical data available. 

Nevertheless, the calculations offer an attempt to go beyond the anecdotal flow analysis provided 

in the previous section, which looked at where the value is made and how it is moved rather than 

its numerical extent. For more detail on how the calculations were produced, please see the annex.
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Production gap analysis 
The so-called ‘production gap method’ was used to estimate IFFs from the illicit timber trade from 

Myanmar to China. Comparing hardwood production in Myanmar to domestic demand and exports, 

the hypothesis was: total production of a product minus domestic consumption minus product in stock 

and storage should equal exports. Large differences would point to an unexplained production gap, 

which could be attributable to undeclared product. So, although this is not definitive proof of illegality, 

it is a significant gap between official export figures and the domestic demand and exports totals. 

Data used for this analysis was accessed, among others, from Global Forest Watch, UN FAO STAT, 

official import and export statistics published by UN COMTRADE and information on auctions by 

Myanmar’s Timber Enterprise, the state-owned enterprise that manages forestry for the Union 

Government of Myanmar. Significant data limitations, however, remain. For example, the UN FAO 

methodology for estimating production is not completely clear, and the domestic consumption figures 

are older numbers. The stock figures are also unknown at this stage.

Production estimate method 2015 2016 2017 2018 2019

Industrial roundwood price 
average (US$)105 80 80 90 95 85

Industrial roundwood 
production less export106 
(million m3)

4 
(=US$320m)

4 
(= US$320m)

4 
(= US$320m)

4 
(= US$320m)

4 
(= US$320m)

Less domestic consumption 
(million m3)107

2.6 
(= US$208m)

2.6 
(= US$208m)

2.6 
(= US$208m)

2.6 
(= US$208m)

2.6 
(= US$208m)

Net = production gap estimate 
(million m3) 

1.4 
(= US$112m)

1.4 
(= US$112m)

1.4 
(= US$112m)

1.4 
(= US$112m)

1.4 
(= US$112m)

Production gap estimate 
(US$ million) 112 112 126 133 119

FIGURE 5 Production estimate of illicit timber, Myanmar–China.108

Nevertheless, the production gap analysis uncovered significant illicit flows from Myanmar to China, 

estimated to be worth between US$112 million and US$133 million annually from 2015 to 2019. As 

well as the direct harm of the illicit trade on the environment and local livelihoods, this also undermines 

the fiscal health of Myanmar. As previously mentioned, there is evidence that the special goods tax 

for hardwood and the customs tariffs are not paid at all or not paid in full, resulting in US$30 million 

of unpaid taxes and tariffs, as well as significant corrupt payments. More details and calculations on 

possible taxes evaded are provided in the annex.

Third party estimate
The illicit ruby flow value was derived from a rough estimate made by a third party of the illicit produc-

tion. This included a correlation of official import and export statistics provided by UN COMTRADE 

as well estimates provided by the Thai gemstone authorities, according to which much as 70%–80% 

of rubies entering Thailand are from Mozambique.109 In addition, two separate experts estimated 

the value of the illegal ruby trade to be ‘around the same value as what is sold legally in auctions’.110 
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2014 2015 2016 2017 2018 2019 2020

Official exports  
MOZ-Thai111 0 0 0 0 0 US$18.3 

million 0

Official imports to  
Thailand from 
MOZ112

US$1 
million

US$3 
million US$3 000 US$114 286 US$223 717 US$4.9 

million
US$5.5 
million

1.   Estimate 70%–
80% of rubies 
in Thailand 
come from 
Mozambique 
– the vast 
majority do not 
show up in the 
official trade 
statistics.113 

US$240.9– 
275.3 million

(official number 
US$1 million)

US$246.9–
282.1 million

(official number 
US$3 million)

US$128.9–
147.3 million

(official number 
US$3 000)

US$129.2–
147.7 million

(official number 
US$114 286)

US$143.1–
173.5 million

 (official number 
US$ 223 717)

US$271.1– 
309.8 million

 
(official number 

4.9 million)

US$132.9– 
151.9 million

 
(official number 
US$ 5.5 million)

2.   Estimate Mirror 
statistics 
(Thai gem 
imports minus 
Mozambique 
exports)114

US$1 million US$3 million US$3 000 US$114 286 US$223 717 US$13 
million

US$5.5 
million

3.   ‘Gemfields 
estimate’115 2009–2021: total of US$650 million.

4.   Expert estimate 
suggesting the 
illegal market is 
as big as official 
exports from 
Mozambique116

Approx. 
US$81 
million

Approx. 
US$89 
million

Approx. 
US$100 
million

Approx. 
US$96 
million

Approx. 
US$128 
million

Approx. 
US$121 
million

FIGURE 6 Official trade data and historic estimates of the illicit ruby trade.  

The illicit gems market in Mozambique was therefore estimated to be worth between US$80 million 

and US128 million annually, of which between 70% and 90% flows to Thailand. In addition, it is likely 

that between US$4.8 million and US$7.6 million is lost annually from the tax on mining production in 

Mozambique alone, in addition to lost tariffs from stones that are either smuggled across the border 

or mis-declared as well as significant corrupt payments. More details and calculations on possible 

taxes evaded are provided in the annex.

Missing import figure calculation
The estimate for illicit abalone flows from South Africa to Hong Kong SAR was derived from ‘missing’ 

import figures from southern African countries. While UN COMTRADE statistics on trade between 

Hong Kong SAR and South Africa revealed relatively little of the illicit trade between the two countries, 

Hong Kong SAR shows significant imports of abalone from other southern African countries, such 

as Namibia, Zimbabwe, Zambia and the Democratic Republic of Congo.117 UN COMTRADE statistics 

show that these transit countries do not report exports of dried abalone118 – besides a small volume 

from Namibia to Hong Kong SAR – but the mirror statistics (declared imports by Hong Kong SAR) 

demonstrate significant volumes from land-locked Zambia and Zimbabwe from 2017 to 2020. The 

data also appears to be inversely correlated, with the volumes going up in Zimbabwe while going down 

in Zambia, and vice versa, which could suggest that the two countries are used as twin alternative 

transit points. Seizure data and previous research by TRAFFIC and the GI-TOC support this estimate.  
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FIGURE 7 Import and export ‘mirror’ trade statistics of dried abalone, Hong Kong SAR to South Africa and 
South Africa to Hong Kong SAR. 

SOURCE: UN Comtrade

FIGURE 8 Hong Kong SAR reported imports of dried abalone from Zimbabwe and Zambia. 

SOURCE: UN Comtrade

The calculation led to an estimate of around between US$14 million and US$21.3 million of illegal 

abalone being trafficked through Zambia and Zimbabwe per year between 2017 and 2020. Given 

the lack of official export declarations by these countries, it is believed that up to 100% of the 

flow is illegal. While both South Africa and Hong Kong SAR do not levy import or export taxes on  

abalone, the entire illegal supply chain in South Africa, via Zimbabwe and Zambia, is a non-tax-paying 

enterprise, with both personal and corporate taxes being evaded by poachers, dryers, transporters, 

middlemen and traders.119

FIGURE 15 Import and export ‘mirror’ trade statistics of dried abalone – reported by Hong Kong vs 
reported by South Africa.

SOURCE: UN Comtrade
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FIGURE 16 Hong Kong SAR reported imports of dried abalone from Zimbabwe and Zambia. 

SOURCE: UN Comtrade
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OBSERVATIONS AND POLICY 
IMPLICATIONS 

By looking at these three case studies involving IFFs from environmental crime, and counting 

the costs of each, we can establish that while the most of the illicit profits are generated 

and laundered in the countries of destination, IFFs have a damaging impact not only on the 

environment, but also on economies, societies and livelihoods of communities around the world. 

The network approach followed here provides insight into the complexity of relationships of the 

criminal actors involved, their interlinkages, and the multiple services providers operating at different 

points along the supply chains. Rather than adding up the profits made by actors along the criminal 

supply chain, with a clear order and direction in which the environmental commodities are trafficking 

and money is returned, it showed that value related to environmental crime is held and moved by 

various means – such as cash, barter and hawala; trade mis-invoicing; and the banking system – with 

many actors using various systems.  

Any impactful response to IFFs will therefore need to focus on all three channels and go beyond the 

current approach of suspicious transaction reporting by banks and improving the mechanisms within 

the formal economy to follow the money, including through FATF. While this applies to countering 

IFFs generally, there are a number of specific steps needed when it comes to combating IFFs related 

to environmental crime. 

Among these is the need to place more attention on capacity building of law enforcement and border 

officials in order to detect illegally sourced environmental commodities, and better understand and 

estimate their value. It will also require closing the legal loopholes that allow related illicit proceeds to 

enter the financial system, secure a ‘predicate crime’ status for environmental crime, and to improve 

the transaction profiling undertaken by financial institutions.  

Quantifying IFFs is challenging, and the analysis provided in this brief is limited to data that can be 

observed publicly, rather than from looking inside a financial system. In addition, given the diversity 

of the case studies and limited data available, it is clear that there is no one-size-fits-all approach to 

researching environmental crime. This was recently reconfirmed by UNCTAD and UNODC, which 

published the first-ever national estimates on selected IFFs in June 2023.120 The evidence gathered 

through a combination of trade flow data, observable production, seizure statistics and estimates, 

however, shows that the three flows are hiding in plain sight and represent multi-million-dollar outflows 
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of wealth and resources from the source countries. Therefore, more data-driven research, including 

creative models and approaches on how to quantify illicit flows and associated illicit proceeds need 

to be encouraged to raise awareness of the true cost of environmental crime. 

It is important to keep in mind that the harms of illegally exported timber, gems or abalone run far 

beyond the profits generated in the criminal economies themselves. The long-term environmental and 

social impacts of environmental crime are significant – yet even more difficult to quantify. The effects, 

both of the criminal activities and the incipient corruption that facilitates the trade, bear a huge cost 

to society. 

There is therefore an urgent need to prioritize environmental crime and raise awareness on the damage 

that this crime and the IFFs associated with it has on societal development as they are drained out of 

the economy. The response should include dialogue opportunities between law enforcement officials 

and forestry, mining and fishery departments, trade associations, the private sector and civil society. 

Information and experience sharing should be encouraged across all relevant stakeholders.
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ANNEX 

This annex provides further details on the numbers presented in the research, and explains 

how the values of flows were calculated.

Illicit flow of timber: Myanmar to China
Official statistics of Myanmar’s total wood exports in US dollars from 2011 to 2020 show a significant 

reduction since 2015, when the government lowered the annual allowable felling quota. Since 2014, 

the export of raw logs, except through the Port of Yangon, had been banned and the government 

introduced a one-year moratorium in 2016 on logging (extended to 10 years in the Bago Yoma region). 

Non-competitive sales of timber were also banned from 2016,121 which required all timber from 

Myanmar to be auctioned by the Myanmar Timber Enterprise.

 

FIGURE 1 Myanmar’s total wood exports, 2011–2020 (US$).

SOURCE: UN Comtrade
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The timber export figures from Myanmar to China also show a dramatic reduction, despite China’s 

continued demand and overall increase of hardwood imports by 11% per year (by value) from 2010 

to 2018.122 Both Myanmar’s export declarations and China’s corresponding declared imports show a 

marked decline in 2015 after most of the Myanmar government measures were introduced. 

FIGURE 2 Import and export ‘mirror’ trade statistics of wood products, Myanmar–China. 

SOURCE: UN Comtrade

However, key data points show that the illicit activity has continued at pace (even since the coup in 

February 2021) and has in fact replaced a good deal of the legal flows from 2015.

First, deforestation and timber production appear to be continuing at a high rate. Commercial logging 

in Myanmar, legal and illegal, has long been cited as the key driver of deforestation in the country – at 

a rate of 27% since 1990123 – and the expectation therefore was that the rate of deforestation would 

decline with the introduction of the government measures. Yet this has stubbornly failed to mate-

rialize. Global Forest Watch, an online platform that provides data and tools for monitoring forests, 

reports a consistent level of deforestation in Myanmar at around 300 000 hectares per year. They 

attribute roughly one-third of deforestation to over-logging.124 Consistent with the reported rates of 

deforestation, the UN Food and Agriculture Organization (UN FAO) estimates annual production of 

timber products in Myanmar at a continued significant (albeit reduced) level of production after 2015, 

of more than 4 million m3 per year.
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FIGURE 3 Annual loss of forests in Myanmar.

SOURCE: Global Forest Watch, 2020 (from Forest Trends)

FIGURE 4 Production and exports of industrial roundwood in Myanmar.

SOURCE: Forest Trends quoting FAOSTAT: ‘Industrial roundwood’ is an umbrella term for a range of hardwood products

Second, China often reports much higher imports of timber products from Myanmar than Myanmar’s reports 

on corresponding exports to China. As can be seen in Figure 4, UN FAO (relying on data from Chinese customs 

until 2017) reported higher values of timber exports than Myanmar government sources. This adds to the  

suspicion that the export figures are materially understated.125 Similarly, the ‘mirror’ statistics from UN Comtrade 

(see Figure 2) show a dramatic difference between the exports of timber to China that Myanmar reports, and 

the imports of wood China reports from Myanmar. Differences in mirror statistics can often be explained by  

different pricing conventions recorded on each side of the border (one side might record the value without 

including transportation and insurance costs, while the other might include both in the data).126 However, in 

this case, the magnitude of the difference – China often reporting imports that are up to five times the value of 

Myanmar’s exports – does lead to a suspicion that exports are being under-reported, and significant volumes 

are being left out of the official figures.

A
re

a 
of

 lo
ss

 (
ha

)
400 000

350 000

300 000

250 000

200 000

150 000

100 000

50 000

2001
2002

2003
2004

2005
2006

2007
2008

2009
2010

2011
2012

2013
2014

2015
2016

2017
2018

2019

8

7

6

5

4

3

2

1

19
61

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

20
15

20
17

20
19

V
ol

um
e 

(m
ill

io
n 

m
3 )

Production Exports



23

FIGURE 5 Exports of forest products reported by the Ministry of Commerce, Myanmar and UN FAO.

SOURCE: Forest Trends analysis and as stated

Third, following economic principles, if the supply becomes scarce, prices should have gone up, but 

they have not. Prices of wood in auctions by Myanmar Timber Enterprise do not follow a pattern that 

would normally be associated with dramatically increasing scarcity, which is what the export statistics 

show. According to the analysis of auctions below, prices have remained relatively stable from 2013 

to 2020. It is also important to note that the direct sales (i.e. non-auction) made by Myanmar Timber 

Enterprise in the same period appear to be at an uncompetitively low rate.

FIGURE 6 Auction prices recorded for teak by Myanmar Timber Enterprise.

SOURCE: Forest Trends and as stated
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Fourth, while seizure statistics are always challenging to interpret, as they can be the result of increased 

logging activity and/or increased law enforcement attention, among others, it is striking to note the 

proportion of seizures mentioning hardwoods, especially rosewood and teak. This confirms the value 

attributed to these products by final consumers. The number of cases reported in the Wildlife Trade 

Portal, an interactive tool that displays TRAFFIC’s open-source wildlife seizure and incident data, is 

still high throughout the period from the regulatory crackdown in 2015 up to 2021, and suggests that 

nearly all environmental crime associated with Myanmar consists of trafficking in timber.127

FIGURE 7 TRAFFIC Wildlife trade portal. 

SOURCE: World Wildlife Trade Portal, TRAFFIC database

Third-party estimates of the value of illegal timber trade to China are summarized in Figure 8. As can 

be seen from the range, estimates vary wildly – from billions to a few million dollars annually – and 

their derivation is often unclear. Therefore, we developed an alternative approach in our ‘production 

gap’ method (Figure 9).

Sources/ 
notes 2014 2015 2016 2017 2018 2019

Official export 
MYA-CHI 
(reported by 
Myanmar)128

US$40.5m US$16.6m US$20.5m US$18.1m US$34.0m US$24.9m

Illegal estimates 
(percentage) US$600m129

72% based 
on trade dis-
crepancy130 

75% – no 
derivation131

Illegal estimates US$180m132 US$200m 
annually133 US$10bn 134

FIGURE 8 Historic estimates of illegal trade.

SOURCES: various as shown; GI-TOC analysis

Production estimate method 2015 2016 2017 2018 2019

Industrial roundwood price average 
(US$)135 US$80 US$80 US$90 US$95 US$85

Industrial roundwood production less 
export136 (million m3) 4 (=US$320m) 4 (=US$320m) 4 (=US$320m) 4 (=US$320m) 4 (=US$320m)

Less domestic consumption 
(million m3) 137

2.6 
(= US$208m)

2.6 
(= US$208m)

2.6 
(= US$208m)

2.6 
(= US$208m)

2.6 
(= US$208m)

Net = production gap estimate 
(million m3) 

1.4 
(= US$112m)

1.4 
(= US$112m)

1.4 
(= US$112m)

1.4 
(= US$112m)

1.4 
(= US$112m)

Production gap estimate (US$ million) US$112 US$112 US$126 US$133 US$119

FIGURE 9 Authors’ production estimation of illicit timber Myanmar–China.

2014 2015 2016 2017 2018 2019 2020 2021
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METHODOLOGICAL NOTE: For timber we have first put a value on the UNFAO’s industrial roundwood production 
estimates by taking the volume and using average prices from UNFAO statistics. We have also taken account of 
domestic consumption of these woods. We have found one study that offers a 65% figure for domestic demand. 
Another source attributed the entire difference in production and exports to domestic consumption, referencing 
International Tropical Timber Organization (ITTO) as a source. However, ITTO does not report consumption data.  
This, and the fact that the amount appears to be a ‘balancing figure’ of domestic consumption, casts doubt. Comparing 
these production figures, of over around 4 million m3, less domestic demand, with the negligible official exports of this 
product shows a stark gap of over US$100 million per annum from 2015 to 2019. We have not been able to calculate 
how much logged wood, net, is put into storage or stock (which would also increase domestic consumption) but our 
understanding is this is a small figure, as loggers need to get a relatively quick return for their efforts.

Tax evasion
The calculation below presents an illustrative estimate of the Myanmar export and product taxes that would 

be evaded if the production gap estimate is accurate. The estimates only cover two areas of taxation – the 

special goods tax for hardwood and the customs tariff. It is reasonable to assume that other areas of corporate 

taxation (for example, the tax normally paid on the profits of corporations) and personal taxation (employ-

ment taxes) are likely to be similarly evaded, but it is not possible to estimate their value on the basis of the 

information that is available. On the Chinese side, a tax evasion figure has not been estimated, due to the 

conflicting evidence of payment of taxation. 

Total illicit trade Rate 2015 2016 2017 2018 2019

Production gap estimate (US$ million)138 112.00 112.00 126.00 133.00 119.00

Special goods tax for hardwood139 10% 11.20 11.20 12.60 13.30 11.90

Customs tariff140 15% 16.80 16.80 18.90 19.95 17.85

Total estimation evaded US$ million 28.00 28.00 31.50 33.25 29.75

FIGURE 10 Potentially evaded taxes. 

NOTE: Other taxes potentially evaded in Myanmar include corporate income tax (25%),141 personal income tax (25%)142 
and commercial tax (5%).143 In China potentially evaded taxes include customs duty (different rates)144 and value added 
tax (13%).145

Illicit flow of rubies: Mozambique to Thailand
Thailand exported around US$5.4 billion worth of gemstones and jewellery items in the first four months of 

2022.146 It is the world’s leading exporter of rubies, accounting for over a third of the country’s precious-stone 

exports by value,147 and it is estimated that between 80%148 and 90%149 of coloured gemstones worldwide 

pass through Thailand for cutting and quality enhancement. More than 15 000 businesses are involved in 

the Thai gems and jewellery industry, employing 1.3 million people.150 

FIGURE 11 Thai exports of stones, rubies, sapphires and emeralds, worked, not strung, mounted or set, US$ million.

SOURCE: UN Comtrade, HS 710391
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The first official exports of rubies, sapphires and emeralds from Mozambique were recorded in 2014, cumulatively 

worth US$689.1 million from 2014 to October 2021.151 Since the beginning of its operations (until January 2022), 

MRM alone has sold over US$731.5 million worth of rubies.152 MRM stopped mining operations for one year in 

2020 but returned with a series of seven small and sequential ruby auctions in March and April 2021, which were 

valued at US$58.9 million.153 Another series of ruby auctions was successfully completed in November–December 

2021, with total auction revenues of US$88.4 million.154 In light of MRM’s de facto monopoly of the ruby industry 

in Mozambique, it is also important to point to their position as the source of mining data.  

FIGURE 12 Export of rubies, sapphires and emeralds from Mozambique, in US$ million. 

NOTE: Data of the Bank of Mozambique reflects MRM company statistics. The differences compared to UN Comtrade statistics 
could be due to differences in timing or to the categories used to record the trade.  

SOURCE: Bank of Mozambique and UN Comtrade. UN Comtrade does not provide any data from 2020 or 2021 at the moment. 

Several key data points lead us to believe that in addition to the official exports, there is a significant quantity of 

rubies being smuggled from Mozambique to Thailand (see Figure 13). 

2014 (US$ 
million)

2015 (US$ 
million)

2016 (US$ 
million)

2017 (US$ 
million)

2018 (US$ 
million)

2019 (US$ 
million)

2020 (US$ 
million)

Official exports MOZ-
Thai155 0 0 0 0 0 18.3 0

Official imports to 
Thailand from MOZ156 1 3 3 000 114 286 223 717 4.9 5.5 

1. Estimate 70%–80% 
of rubies in Thailand 
come from Mozam-
bique – the vast 
majority do not show 
up in the official trade 
statistics.157 

240.9–
275.3 

(official 
number: 

1)

246.9–
282.1 

(official 
number: 

3)

128.9–
147.3 

(official 
number: 
3 000)

129.2–
147.7 

(official 
number: 
114 286)

143.1–
173.5 

(official 
number:  
223 717)

271.1–
309.8 

(official 
number: 

4.9)

132.9–
151.9 

(official 
number:  

5.5)

2. Estimate mirror 
statistics (Thai gem 
imports minus MOZ 
exports)158

1 3 3 000 114 286 223 717 13 5.5 

3. Gemfields estimate159 2009–2021 total: US$650 million

4. Expert estimate 
suggesting the illegal 
market is as big as 
official exports from 
Mozambique160

Approx. 
81  

Approx. 
89 

Approx. 
100 

Approx. 
96 

Approx. 
128

Approx. 
121  

FIGURE 13 Official trade data and historic estimates of the illicit trade.  
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First, Thai gemstone authorities estimate that as much as 70–80% of rubies entering Thailand are 

from Mozambique.161 From 2014 to 2020, Thailand reported importing between US$184 million and 

US$387 million annually of rubies, sapphires and emeralds.162 If 70% were from Mozambique, then 

his would mean Thailand could actually be importing between US$128.80 million and US$270 million 

in rubies, sapphires and emeralds per year. This is more than the total official exports of rubies, sap-

phires and emeralds from Mozambique. In addition, official imports by Thailand from Mozambique, 

are as low as between US$3 000163 and US$5 million annually – meaning the vast majority of rubies 

entering Thailand are probably undeclared. 

FIGURE 14 HS code 710391 total value of imports to Thailand and imports by Thailand from Mozambique.

SOURCE: UN Comtrade

Second, experts in coloured gemstones have estimated the value of the illegal ruby trade to be ‘around 

the same value as what is sold legally in auctions’.164 This also corresponds to calculations made by 

Gemfields, the majority shareholder of MRM. In a report published in 2021, the company estimated 

the illegal trade between 2009 and April 2021 to be worth US$650 million.165 ‘Currently our exports 

make up 94% of the statistic,’ explained a Gemfields representative. He added: ‘Were the illegal trade 

in rubies to be included, it would decrease to 50%.’166  

Third, similar conclusions can be drawn by ‘mirroring’ data from the UN Comtrade database. Although 

official ruby exports from Mozambique commenced as recently as 2014, experts reported that the 

Mozambican ruby had already started to become widely available on the Asian market in 2009/2010 

with the first stones likely to have come from the Niassa reserve via Tanzania. Thai buyers and traders 

previously based in Tanzania also moved to the reserves near Montepuez.167 Given that many stones 

required enhanced treatment, they were sent to Thailand to be treated, cut and sold in the trading 

centres of Bangkok and Chanthaburi.
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FIGURE 15 HS code 710391 Mozambique ruby exports to Thailand vs Thai ruby imports from Mozambique, US$.  

NOTE: The differences as compared to UN Comtrade statistics could be due to timing or the categories used to 
record the trade. For example, Mozambique exports from 2019 may be recorded as Thai imports only in 2020. 

SOURCE: UN Comtrade

Tax evasion
The calculation given below on taxes evaded is an illustrative example based on the above estimates 

according to which the illicit market is worth around the same as official export statistics – between 

US$80 million and US$128 million annually. 

Rate 2014 2015 2016 2017 2018 2019

Estimate of the illicit flow 
from Mozambique168

Approx. 
US$81 
million

Approx. 
US$89 
million

Approx. 
US$100 
million

Approx. 
US$96 
million

Approx. 
US$128 
million

Approx. 
US$121 
million

Tax on mining 
production169 6% US$4.86 

million
US$5.34 
million

US$6 
million

US$5.76 
million

US$7.68 
million

US$7.26 
million

FIGURE 16 Illustrative calculation of taxes potentially avoided in Mozambique.

NOTE: Other taxes that are potentially evaded in Mozambique include income tax (income tax bands range from 0% 
to 32%), social security contributions, mining licences and mineral treatment licences. 

Illicit flow of abalone: South Africa to Hong Kong SAR
Hong Kong SAR imports more than 6 000 tonnes of abalone (H. midea) per year, with the total annual 

value declared at over US$250 million.170 In 2020, Hong Kong SAR imported abalone from more than 20 

countries around the world. Abalone is traded in live, fresh, frozen, canned and dried form, and while at 

sale no distinction is made between different abalone species, there is a clear differentiation between 

country of origin.171 Dried abalone, when converted into whole mass, makes up just under a third of all 

imports of abalone into Hong Kong  SAR, with 52% of dried abalone reportedly sourced from South 

Africa.172 Given that H. midae is endemic to South Africa and legally produced at a single aquaculture 

facility in Namibia,173 and given that dried abalone is also easier to smuggle,174 we focus here on dried 

abalone along smuggling routes through other southern African states.
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FIGURE 17 Value of Hong Kong imports of abalone (fresh, dried, frozen or other) from other countries, 
2017–2021, US$ 

SOURCE: UN Comtrade

FIGURE 18 Share of abalone exports from South Africa to 
Hong Kong, SAR reported by South Africa, by type, 2020.

SOURCE: UN Comtrade

FIGURE 19 Dried abalone exports from South Africa to the world, 2017–2020. 

SOURCE: UN Comtrade

The South African abalone aquaculture sector is growing rapidly, producing close to 2 000 tones of 

abalone annually.175 The allowed harvest quota for wild abalone, on the other hand, has been signifi-

cantly reduced and currently is less than 100 tonnes per year.176 Several key data points lead us to 

believe that in addition to official exports, there are significant quantities of abalone being poached 

and smuggled from South Africa to Hong Kong SAR, Macao and China (see Figure 20). 
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2017 2018 2019 2020

Official export SA–HK 
dried abalone177 US$18.7m US$20.5m US$14.7m US$14.8m

Illegal estimates overall US$50–90 million annually from all southern African exporters to world.

TRAFFIC178 US$891 million from 2000 to 2016

Presumed illegal South 
African abalone from 
Zambia and Zimbabwe 
to Hong Kong SAR179 

US$14.8m US$21.3m US$18.8m US$13.9m

FIGURE 20 Historical estimates of illegal trade and production-based estimates.

First, Asian demand for dried abalone remains high, as this is the largest category by value and weight 

(even though the drying process is thought to remove 90% of the weight of fresh abalone)180 and 

there is evidence that dried H. midae is smuggled not only from South Africa to Hong Kong SAR, but 

also across the border to neighbouring countries (particularly Lesotho, Namibia, Mozambique, Zambia, 

DRC and Zimbabwe), where it can easily be laundered into licit trade flows.181  

Second, current UN Comtrade statistics on trade between Hong Kong SAR and South Africa reveal rel-

atively little of the illicit trade between the two countries. The ‘mirror statistics’ (the imports reported 

by Hong Kong SAR of this product) of the South African flow of dried abalone, show little difference, 

and record South Africa as only a moderate provider of abalone. These statistics reflect the official 

drop in South African exports in the late 2000s, which led to South Africa accounting, in 2008, for 

only 29% of Hong Kong SAR’s imported abalone, from a previous high of over 90%.182 Since 2008, 

this ‘share’ has, according to the official statistics, declined further. Hong Kong SAR is still importing 

a consistently high level of abalone from global suppliers – about US$120 million per annum, and yet 

the official trade statistics report only US$15–20 million annually coming from South Africa. 

However, Hong Kong SAR shows imports of abalone from other southern African countries, which 

include flows from South Africa to Namibia, then Zimbabwe, Zambia and the DRC.183 Meanwhile, UN 

Comtrade statistics show that these transit countries do not report exports of dried abalone (apart 

from a small volume from Namibia to Hong Kong SAR). But the mirror statistics (i.e. the declared 

imports by Hong Kong SAR) show significant volumes from landlocked Zambia and Zimbabwe from 

2017 to 2020. We recognize that poached abalone is likely to be trafficked through various southern 

African countries but have focused our analysis for this report on the role of Zambia and Zimbabwe. 

These high volumes of abalone, totalling between US$14 and US$21 million over the previous four 

years, are often greater than the total South African figure to Hong Kong SAR. This is particularly 

surprising, since the countries are landlocked and do not produce abalone.184 The data also appears 

to be inversely correlated with the volumes going up in Zimbabwe when going down in Zambia, and 

vice versa. This could suggest that the two countries are used as twin alternative ‘transit’ points. 

Hong Kong SAR also reports importing dried abalone from a number of other countries, including 

Namibia, Mozambique, the DRC or Angola, but at much lower volumes (below US$1 million to US$1.5 

million), which underlines the wide reach of poaching syndicates and the flexibility with which they 

can potentially shift supply routes.185 
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FIGURE 21 Import and export ‘mirror’ trade statistics of dried abalone, Hong Kong SAR–South Africa and 
South Africa–Hong Kong SAR.

SOURCE: UN Comtrade

FIGURE 22 Hong Kong SAR reported imports of dried abalone from Zimbabwe and Zambia. 

SOURCE: UN Comtrade

Third, in 2018, TRAFFIC also estimated the total legitimate production of abalone from South Africa 

(from aquaculture and wild capture fisheries) from 2000 to 2016. Comparing the total exports and 

imports of abalone (of all types) with these production numbers allowed a calculation of the production 

gap. This led to an estimate of US$891 million of illegal abalone, or around US$60 million annually.186 

That said, although these numbers refer to numerous southern African countries, South Africa is the 

sole producer of H. midae, except for the small Namibian aquaculture production mentioned above. 

Put together with previous research findings that found that 52% of all dried abalone imports to Hong 

Kong SAR were H. midae and two-thirds of all H. midae imported from South Africa passes through 

the illicit market, this means that around a third of the dried abalone available in Hong Kong SAR was 

harvested by poachers in South Africa.187 
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Fourth, seizure statistics also provide significant, albeit circumstantial, evidence of illicit trade. TRAFFIC’s wildlife 

trade portal has reported a growing number of cases in its database but noted that only a few of these seizures 

are actually made public. These include major volumes of dried product, seized in transit, as well as incidents of 

raids on illegal drying facilities. Similarly, the South African Revenue Service has previously claimed that it seized 

20 or 30 times more abalone than the volumes  reported in the media. 188 While there is a track record of seizures 

in South Africa, the record for seizures in neighbouring countries through which abalone is smuggled remains 

low, also because they can act only when abalone is misdeclared.189 Besides Namibian production, abalone is 

neither a locally produced species nor a priority for enforcement. Although the sale of abalone is not illegal in 

Hong Kong SAR, there have also been some seizures of suspected smuggled abalone – albeit very limited. For 

example, in 2019 customs seized various kinds of dried seafood and endangered species, including 12.4 kg of 

dried abalone.190 Abalone was also seized in September 2021.191  

FIGURE 23 TRAFFIC wildlife trade portal seizures by South African authorities.

SOURCE: World wildlife trade portal, TRAFFIC database

Tax evasion
South Africa is zero rated for export tariffs in most abalone products, and this flow is in any case 100% illegal, so 

we cannot attribute a figure to South Africa. Similarly, Hong Kong SAR is a free port and has a zero-tax policy on 

almost all imported goods.192 Thus, export and import tariffs are unlikely to be major categories of tax evasion in 

this case. However, the entire illegal supply chain in South Africa, and via Zimbabwe and Zambia, is assumed to 

be a non-tax-paying enterprise. Both personal and corporate taxes are evaded by poachers, dryers, transport-

ers, middlemen and traders. See Figure 24 for an illustrative calculation based on the profits estimated in the 

previous section.

Total illicit trade Rate 2017 2018 2019 2020

Zimbabwe and Zambia ‘gap’ estimate (US$ million)193 14.8 21.3 18.8 14.0

Tax: exports zero-rated % n/a n/a n/a n/a

Other South African taxes potentially evaded

Corporate income tax (a 30% profit margin 
was assumed, which is common for 
specialized goods)

28% 1.24 1.79 1.58 1.18

Total 1.24 1.79 1.58 1.18

FIGURE 24 Potential taxes evaded.

NOTE: The corporate income tax refers to the tax levied on the profits of a company. Other taxes potentially evaded in South 
Africa are commercial taxes and personal income tax.

SOURCE: SARS, www.sars.gov.za
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