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STORM CLOUDS 
GATHERING

3

3.1	 Introduction

Concerns about the sustainability of the LRFFT were first raised over twenty 
years ago and continue to be raised today, despite multiple interventions.71 The 
following section presents the findings of extensive literature reviews and data 
analyses spanning almost two decades. It highlights key issues that contribute to 
the unsustainable nature of the LRFFT as practised today, which broadly fall into 
the following categories:

•	 The nature of the resource
•	 The nature of the product and its consumption  
•	 Levels of exploitation and impacts
•	 The role of mariculture 	
•	 Source countries and species	
•	 Transport modes	
•	 Reporting, monitoring and enforcement	
•	 Trade dynamics, emerging and future trends	
•	 The supply chains
•	 The value chain	
•	 Hong Kong’s role and reluctance to act 
•	 Interventions to date 

While many of the specific issues or individual characteristics associated with the 
LRFFT may, on their own, put pressure on a resource that is naturally susceptible to 
overfishing, collectively they have contributed to what appears to be an untenable 
situation, hence the analogy of ‘swimming against the tide’ and ultimately, a 

There have been concerns 
about the sustainability of 
the LRFFT for more than two 
decades

A number of key factors 
collectively contribute to 
what is now an untenable 
situation for the LRFFT
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‘perfect storm’. This section, supplemented by detailed Appendices, provides a 
profile of the trade and sets the stage for identifying possible solutions, practical 
changes and opportunities for better practices.

3.2	 The Nature of the Resource: Vulnerable to 				 
	 Overexploitation 

3.2.1	 Several Species in the Trade are Threatened or Near-Threatened
As noted, the groupers (family Epinephelidae, formerly Serranidae) make up the 
majority of volume of fish traded, with a few other species from the snapper 
(Lutjanidae) and wrasse (Labridae) families as well as other reef fishes comprising 
a much smaller proportion. 

Surveys conducted in 2012/3 and 2017 noted that about 12 species, including 
one hybrid species, comprised >75% of all groupers on sale in the wet markets 
and restaurants of Hong Kong’s retail seafood sector (Box 3-1).

In the late 1990s, overexploitation became a concern with particular attention paid 
to the use of damaging fishing practices, especially cyanide which was first heeded 
in the mid-to-late 1990s.72,73 Since then overfishing has intensified, concurrently 
drawing attention to worsening situations in other areas. Traded volumes, 
consumer preferences, fishing practices, as well as threats to wild populations 
posed by fishing pressure vary greatly among species and locations.74,75

Epinephelus corallicola ........................................................Coral Grouper
Epinephelus polyphekadion ...............................................Flowery Grouper
Epinephelus coioides ...........................................................Green Grouper
Epinephelus merra.................................................................Honeycomb Grouper
Epinephelus fuscoguttatus .................................................Tiger Grouper
Epinephelus fuscoguttatus x E. lanceolatus ...................Sabah Hybrid
Plectropomus leopardus......................................................Leopard Coralgrouper
Plectropomus maculatus.....................................................Spotted Coralgrouper
Plectropomus areolatus ......................................................Squaretail Coralgrouper 
Cephalopholis boenak .........................................................Chocolate Hind
Cephalopholis sonnerati.......................................................Tomato Hind
Cheilinus undulatus...............................................................Humphead Wrasse

Source: Lam, 2013; Felix Chan, ongoing study, University of Hong Kong

BOX 3-1 FISH SPECIES COMMONLY OBSERVED IN THE RETAIL TRADE IN HONG KONG
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FIGURE 3-1 CONSERVATION STATUS OF KEY LIVE REEF FISH SPECIES IN THE LRFFT ACCORDING TO THE IUCN RED LIST

ENDANGERED VULNERABLE NEAR THREATENED

Leopard Coralgrouper    
Plectropomus leopardus

Tiger Grouper     
Epinephelus fuscoguttatus

Squaretail Coralgrouper        
Plectropomus areolatus

Giant Grouper (juvenile)        
Epinephelus lanceolatus

High-finned Grouper         
Cromileptes altivelis

© Allen To

Flowery Grouper      
Epinephelus polyphekadion

Green Grouper     
Epinephelus coioides

© Allen To

© Stan Shea

Conservation status according to IUCN 
All photos from IUCN Red List except specifically marked

Source: The IUCN Red List of Threatened Species. Version 3.1, http://www.iucnredlist.org

Humphead 
Napolean Wrasse  
Cheilinus undulatus

regulated  
under  

Hong Kong  
Ordinance  
Cap 586

CONSERVATION STATUS DEFINITIONS

ENDANGERED facing a very high risk of extinction in the 
wild

VULNERABLE facing a high risk of extinction in the wild

NEAR 
THREATENED

close to qualifying for or is likely to qualify for 
a threatened category in the near future 

Source: The IUCN Red List of Threatened Species. Version 3.1,  
http://www.iucnredlist.org
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3.3	 The Nature of the Product: the Rise of Conspicuous  
	 Consumption 

LRFF appeals to consumers because there is a greater guarantee of freshness than 
with chilled/fresh/frozen fishes, although in the Chinese seafood sector, chilled/
fresh/frozen fishes are increasingly consumed and garnering higher prices (Section 
3.10.3). Surveys indicate that freshness, taste and texture are factors that add value 
and most affect consumers’ choice of food.90,91 Wild fishes are also considered to 
be healthier,92 a matter of much concern in mainland China today where food 
safety and distrust in food supply systems is a constant issue.93 In addition to 
texture, taste and quality, a consumer survey conducted in 2000 indicated that 
40% of the general public in Hong Kong preferred wild-caught to cultured LRFF, 
while 23% held the opposite view, mainly due to cheaper prices and lower risks of 
ciguatera poisoning (see Part II, Section 2.4.3) in cultured fish.94 With the passage 
of time, however, anecdotal evidence points to a softening of this stance and a 
greater acceptance of cultured live fish species among consumers.95,96 

With prices for some LRFF species in the hundreds of US dollars per kilogram 
(Box 3-3, Section 3.11), LRFF is considered a luxury seafood commodity, along 
with items such as shark fin, sea cucumber and increasingly, fish maw.97 It is 
clearly a form of conspicuous consumption, a socially recognised notion that links 
consumption with status and display of wealth.98

High-value species include the Humphead Wrasse, High-finned Grouper and 
Leopard Coralgrouper, with consumers in mainland China often paying significantly 
higher prices than in Hong Kong.

Top retail prices recorded to date are for the High-finned Grouper (Cromileptes 
altivelis) and Humphead Wrasse at up to US$600/kg on occasion (mainland prices), 
with the commonly consumed wild-caught Leopard Coralgrouper sometimes 
exceeding US$300 at retail. Hatchery-raised Leopard Coralgrouper do not get such 
a high price because they do not develop the desired red colour (Figure 3-3). 

Source: Fabinyi, M. and Liu, N. (2014). ‘Social trust and luxury seafood banquets in contemporary Beijing’, Asian 
Anthropology, vol. 13, no. 2, pp.92-105.

BOX 3-3 HIGH PRICES FOR LRFF

LRFF appeals to consumers 
because there is a greater 
guarantee of freshness

LRFF is considered a luxury 
with some  species costing  
hundreds of US dollars per 
kilogram

Indeed, mainland China’s rapid economic growth and increasing affluence have 
driven demand for luxury commodities such as LRFF to new heights. Its presence 
is now considered an important element of corporate events, special occasion 
banquets such as weddings, and seasonal celebrations such as Christmas, 
Chinese New Year and Mother’s Day. The motivation for consuming LRFF ranges 
from honouring relationships with government officials and business leaders, 
where luxury seafood consumption is seen as a way of engendering business and 
personal relationships, to displays of material wealth and social differentiation, and 
to honouring guests and families.99 Consumption is also culturally driven, since 
health, general well-being, virility and status are connected.100

China’s rapid economic 
growth and increasing 
affluence have driven demand 
for LRFF to new heights
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FIGURE 3-4 ‘MARKET (PLATE) SIZE’ FISH

Juvenile Humphead 
Wrasses in Qingshan 
(25cm) (2005)

Adult Humphead 
Wrasse Once 
Landed (2006)

Adult Humphead 
Wrasse in the 
Wild (2014)

Photos: Liu Min (top), Alex Hofford (bottom left) and George Mitcheson (bottom right)

THE DESIRED RED COLOUR OF WILD-CAUGHT LEOPARD CORALGROUPER COMPARED 
WITH THE LESS-DESIRED COLOUR OF CULTURED LEOPARD CORALGROUPER

FIGURE 3-3

Wild-caught 
Leopard 
Coralgrouper

Cultured 
Leopard 
Coralgrouper

Photos: Yvonne Sadovy, 2014
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To some extent, the high prices paid by consumers enable the trade’s viability 
(by covering expensive transport costs, for example), since they create lucrative 
business for fishers in source countries and for various agents along the supply 
chain. Moreover, the ongoing overexploitation and increasing scarcity of LRFF 
species can have the perverse impact of further increasing prices in this luxury 
market, thereby providing yet greater incentives to continue fishing unsustainably 
(Section 3.11.2). 

Interestingly, because of its luxury status and association with wealth, anti-
corruption measures in mainland China have reportedly had some effect on luxury 
seafood consumption (as well as other high-end products).101 The government-led 
backlash, which effectively banned the consumption of luxury seafood at official 
functions, has reportedly caused traded volumes of shark fin, for example, to 
decline.102,103,104 Lack of data on consumption and shortcomings in the quality of the 
trade data, however, make the outcomes of such government measures difficult 
to assess,105 although some anecdotal evidence suggests similar downturns for 
LRFF consumption.106 

3.4	 Overexploitation and Impact on Wild Fish Populations 

3.4.1	 Catch Rates Exceed Sustainable Supply Rates
Reliable data on exploitation rates of LRFF species and the level of sustainability 
of such rates are limited with very few stock assessments conducted. However, 
the literature clearly and consistently indicates that catches of some species, most 
notably the Flowery Grouper, Leopard Coralgrouper and Humphead Wrasse, are 
exceeding sustainable levels in some locations.107,108  

A report published by the Asian Development Bank over a decade ago estimated 
potential yields of grouper species from reefs that were judged to be moderately 
healthy to be approximately 0.4 MT per km2.109 Using an estimate of the total 
reef area of the Indo-Pacific region, which supplies the LRFFT, overall sustainable 
grouper yields were estimated to be roughly 0.5 MT per km2 over a decade ago.110 
However, the removal of groupers appeared to be closer to an average of 2 MT per 
km2, four times the level likely to be typically sustainable at the time these estimates 
were made.111 It must be noted that fishing has since intensified in many areas.

Such levels are consistent with the ‘boom and bust ’ nature of businesses that set 
up new fishing operations, conduct intensive fishing efforts that lead to significant 
declines in the catch of market-sized fish, then move to new fishing grounds 
within a decade.112,113,114,115 One of the few stock assessments associated with this 
trade focuses on the Leopard Coralgrouper in Palawan, the Philippines, where a 
programme to safeguard reproductive capacity and prevent fishery collapse was 
identified but not effected.116 The initial focus on adult fishes has shifted to a 
reliance on the capture of juveniles which are then grown-out in captivity until they 
reach market size (Section 3-5). This shift is a clear sign of severe overexploitation 
(recruitment overfishing) and an alarm signal that urgent management measures 
are needed to encourage recovery of stocks.

Over the past decade, 
removal rates of groupers 
appeared to have increased 
to four times the level likely 
to be sustainable

Increasing reliance on 
the capture of juveniles, 
which are grown-out until 
they reach market size, 
is a clear sign of severe 
overexploitation

The ongoing overexploitation 
and increasing scarcity of 
LRFF species can have the 
perverse impact of increasing 
prices, incentivising further 
overfishing



48

 STORM CLOUDS GATHERING

Studies by NGOs on the condition of the local fisheries117 have inspired the 
Palawan Council for Sustainable Development (PCSD) to take action. The PCSD 
issued Administrative Order AO-05 (Oct. 28, 2014)118 to determine the open and 
closed season for reef food fishes, as well as size limits (minimum and maximum), 
after three province-wide consultations and a series of Technical Working Group 
meetings. The Administrative Order covers all reef fishes and not just LRFF, as 
a precaution against fishers and traders killing the fish and then taking them 
to market.119 It is also consistent with the export of chilled groupers which has 
become a bigger part of the high-value reef fish trade, including outside Palawan.120 
However, the fact that these initiatives have yet to be effected highlights some of 
the challenges of managing these fisheries. 

By way of contrast, the managed commercial fishery for Leopard Coralgrouper on 
the Great Barrier Reef, Australia, is generally considered to be sustainable. Strictly 
enforced size limits, individually allocated fishing quotas and spatial and seasonal 
closures, including no-take areas and lunar spawning closures, collectively help 
ensure effective management.121 As a result of these measures, the majority of 
Leopard Coralgrouper enter the LRFFT as mature adults ranging in size from 
600g to >1kg.122 These measures have also increased the resilience of Leopard 
Coralgrouper to sustained fishing pressure.123 This example shows that managed 
fisheries are viable and competent in the regional market in this trade, setting an 
important precedent for a more sustainable approach.

3.4.2	 Seventeen Years of Growing Trade 
Despite concerns about negative biological, social and economic implications of 
the LRFFT, the trade has generally grown since records were first taken in 1999. 
According to Hong Kong import data, volumes peaked in 2014 and 2015 at just 
over 22,000 MT (groupers, wrasses and parrotfishes, marine fish NESOI) and, 
excluding marine fish NESOI, at just over 15,000 MT in 2015. These numbers 
do not include any factors that account for underestimation of imports (Section 
3.8.1), and quantities are likely to be considerably higher than indicated here. 
These figures dropped by 20% in 2016, the largest year-on-year decline in the 
available dataset (Figures 3-5 & 3-6). Still, imports in 2016 were some 32% higher 
than those in 1999. This apparent upward trend has important implications for 
source countries and sustainability because interest in wild fish persists from both 
consumers and traders.

The estimated total trade volume includes the category ‘Marine Fish NESOI 
live’, since most of these are likely to be reef fishes (Section 2.2). However, only 
groupers, wrasses and parrotfishes are recorded at the taxonomic rank of family, 
or at the species level. These include many species that continue to be wild-
caught. Given that the focus of this report is on biological sustainability, it is 
necessary to base examinations at the species level. Thus the species and country 
analyses that follow are confined to live groupers, wrasses and parrotfishes, as 
identified in Table 2-2, Section 2. 

In contrast to most LRFF 
fisheries in Southeast Asia, 
the commercial fishery for 
Leopard Coralgrouper on 
the Great Barrier Reef is 
generally considered to be 
sustainable

LRFF imports into Hong 
Kong in 2016 were some 
32% higher than in 1999
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FIGURE 3-6 VOLUMES AND COMPOSITION OF LIVE GROUPER IMPORTS BY YEAR

Data source: C&SD & AFCD (HKLFV), 2017

Mean (and Standard Deviations) Annual Import Volume of Live Groupers 
in Hong Kong’s LRFFT, 1999–2016 
Including Hybrid and Other Groupers in 2016
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3.4.3	 Use of Destructive and Unsustainable Fishing Methods
To capture or culture certain LRFF species (such as the Humphead Wrasse, 
Leopard Coralgrouper and Flowery Grouper) and to supply fish feed for mariculture 
operations, damaging fishing methods or approaches are employed in some 
locations. These include cyanide, targeting of spawning aggregations and blast 
fishing.

Cyanide: Spraying cyanide in solution form directly into the target fishes’ habitat 
(Figure 3-7) is a method employed to harvest certain high-value live fish such 
as the Humphead Wrasse and Leopard Coralgrouper, which may be difficult to 
catch efficiently using other gears in some areas. Cyanide can be a more effective 
fishing method to take live fish than the relatively ‘passive’ hook and line approach 
for these species. However, such practice contributes to overfishing.124

This method can kill living corals with repeated exposure.125,126 The use of cyanide 
as a fishing method also raises the question of possible contamination of the 
fishes that ingest the chemical, although nothing is known of the risk to humans 
of consuming large quantities of fish caught in this way. Certainly cyanide-caught 
fish tend to suffer higher mortality rates post-capture than fish caught using other 
methods.127 

Targeting spawning aggregations: The practice of fishing on spawning 
aggregations can quickly compromise the reproductive capability of targeted 
populations, and many known aggregations have declined due to heavy fishing 
pressure over time.128,129 A global overview of reef fish aggregations that are 
exploited (all fisheries combined) indicates that at least 60% have declined 
(as determined by catches or fish counts), while others have ceased to form 
altogether.130,131 Spawning aggregations are attractive to fishers since fish are 
often easy to catch quickly and in large numbers. This can satisfy economies of 
scale preferred by traders (gathering as many fish in as little time as possible, 

CYANIDE EQUIPMENTFIGURE 3-7

Note: The water bottle would 
contain cyanide solution, 
diluted from cyanide tablets 
in the jerrycan. The stone is 
used to throw the apparatus 
overboard if police approach. 
This was retrieved during 
a dive in the Komodo area, 
Indonesia.

Photo: Yvonne Sadovy, 2003

Damaging fishing methods 
include cyanide, targeting of 
spawning aggregations and 
blast fishing

Use of cyanide in fishing 
can kill reefs and raises 
the question of food 
contamination

A global overview of reef 
fish aggregations that are 
exploited indicates at least 
60% have declined, while 
others have ceased to form 
altogether
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since shipments of live fish must be assembled quickly and large quantities are 
needed to fill many fish carriers) but can lead to oversupply and reduced prices 
being paid to fishers (Section 3.11). In association with these short-term ‘gluts’ is a 
significantly higher wastage due to deaths of females, which are more susceptible 
to mortality in captures when gravid (i.e. full of eggs ready for spawning).132 On 
the other hand, there is growing evidence that protected or controlled fishing on 
grouper aggregations can be sustainable and can encourage recoveries.133,134,135,136

Blast fishing: The industry is also associated with the use of blast fishing in areas 
such as Sabah, Malaysia.137 This method is employed to source fish used as feed 
for both culturing of full-cycle species (Section 3.5) as well as the grow-out of 
large volumes of wild-sourced juvenile LRFF species,138 such as groupers and the 
Humphead Wrasse, species that require large amounts of feed. Even short-term 
feeding periods can demand large fish feed volumes, as market-sized fish may 
be held for up to a month while being consolidated into volumes large enough for 
export.139

The long-term use of explosives to catch fish has severely degraded many coral 
reefs on which millions of people rely economically and for food.140 Widespread 
occurrence of this practice also has severe impacts on other marine life, given 
the physical damage it inflicts on vitally important habitats.141 The intensity of 
the sound generated by explosions can have an adverse effect on species such 
as cetaceans, which are extremely sensitive to noise.142 Blast fishing is also 
potentially lethal for the fishers themselves. Some fishers accept this risk because 
fish bombs are relatively cheap, easy to dispose of (when avoiding prosecution) 
and easy to replace.143,144  

3.4.4	 Trading Places — A Trend in High-Value Chilled/Fresh/Frozen  
	 Reef Fish
There is an emerging commodity trend whereby chilled/fresh/frozen reef fishes 
(Figure 3-8) are becoming more prevalent in the international trade of medium- 
to high-value reef fishes imported into Hong Kong and mainland China and are 
fetching higher prices than previously (e.g. the Humphead Wrasse in Malaysia). 
Major drivers include a high demand for fish, greater acceptance of dead fish in 

FROZEN REEF FISH SOLD IN MARKETS

Photos: Yvonne Sadovy (left), Allen To (middle and right), 2014

FIGURE 3-8

Leopard Coralgrouper 
Being Sold in China

Humphead 
Wrasse on Sale 
in Kota Kinabalu, 
Malaysia

Leopard 
Coralgrouper 
on Sale in 
Kota Kinabalu, 
Malaysia

Long-term use of blast 
fishing has severely 
degraded many coral 
reefs on which millions of 
people depend for food and 
livelihoods

Chilled/fresh/frozen reef 
fishes are becoming more 
prevalent in international 
trade
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Asian markets and the premium placed on certain species regardless of product 
form. Improvements in preservation technology are possibly facilitating this trend, 
while greater exposure to international markets makes dead fish forms more 
acceptable to Chinese consumers.145

The latest data from the Maldives shed some light on the export of chilled/fresh 
groupers to seven countries including Hong Kong (Table 3-1). This is in comparison 
to the 130,368.5kg of live groupers the Maldives exported to Hong Kong in 2016.

Two of the four traders surveyed in Palawan were found to export chilled/fresh/
frozen reef fishes to Manila,146 whilst half of the Palawan traders stated that reef 
fish initially destined for live markets would be exported frozen in the case of 
mortalities. In relation to international trade from Manila, all interviewed traders 
were found to export chilled/fresh/frozen reef fishes, which comprised between 
10% and 100% of their annual total international reef fish trade by volume, 
including exports to Hong Kong, Taiwan and Macau. 

One trader exclusively dealt in dead reef fish and claimed to have exported around 
70 MT to Hong Kong in 2013, consisting mainly of Leopard and Squaretail 
Coralgroupers. Fiji, which once exported live groupers and Humphead Wrasse 
to Hong Kong, halted live exports in the early 2000s but in recent years has 
begun exporting chilled groupers at volumes of >20 MT per year.147 Taiwan is a 
large importer of chilled/fresh/frozen grouper according to government import 
figures. From 2012–2016, Taiwan imported 7,820 MT of dead groupers, mainly 
from Indonesia.148 Just 6 MT of live grouper were imported during the same  
time period. 

There are no data to quantify the extent of this trade in Hong Kong, since chilled/
fresh/frozen reef fishes are not distinguished to species or even at a higher taxon 
level in the current commodity coding system. Instead, they are included in with 
general marine fishes, which could include a broad range of non-reef fishes. 

 

FRESH OR CHILLED GROUPER VOLUMES (IN KG) EXPORTED FROM THE MALDIVES IN 2016 
(custom code 302890010)

TABLE 3-1

Czech Republic 145.33 

Germany 351.77 

Hong Kong 220,641.80 

Ireland 32.87 

New Taiwan 478,675.70 

Saudi Arabia 50.64 

Singapore 1,018.00
 
Data source: Evans, V. & Hashim, S. (2017, pers. comm.)

There is no data to quantify 
the extent chilled/fresh/
frozen reef fishes in trade in 
Hong Kong
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There are general commodity codes for chilled/fresh/frozen fish that encompass 
a wide range of species. These reef fishes are likely to be reported under the 
following codes, if they are not fillets:

•	 0303 8999: Marine fish, frozen, NESOI, excluding fillets, livers and roes
•	 0302 8999: Other marine fish, fresh or chilled, excluding fillets, livers and 

roes, NESOI

The total impact of international trade on LRFF, especially on groupers, can only 
be determined by understanding the sum of all trade in such species, live plus 
chilled/fresh/frozen fish. A revision of the commodity codes to include different 
product forms at species or other meaningful taxonomic levels, for all product 
forms, would provide much better insight into the real volumes and possible 
impacts of the LRFFT on the sustainability of wild reef fish stocks overall (see 
Box 3-4 for an example). This is especially so for the most commonly traded, and 
biologically vulnerable, wild-caught species of fish, such as the grouper species 
included in this analysis. A request has been made to Customs for such a change.

0301.99.10.40-8................. Grouper fry
0301.99.29.41-6................. Grouper, live
0302.89.89.41-4................. Grouper, fresh or chilled
0303.89.89.60-9................ Grouper, frozen
0304.49.90.50-6................ Grouper, fillets (whether or not minced), fresh or chilled
0304.59.90.50-3................ Grouper, meat (whether or not minced), fresh or chilled
0304.89.90.60-5................ Grouper, fillets or steaks, frozen

BOX 3-4 CUSTOM CODES IN TAIWAN ILLUSTRATING BOTH LIVE AND DEAD GROUPERS

Today, at least half of all live 
groupers by weight on retail 
in Hong Kong are likely to 
have been farmed

However, the total impact 
of trade on LRFF species 
can only be determined by 
understanding the sum of all 
species in trade both lived 
and chilled sectors

3.5	 The Mariculture Myth  

3.5.1	 Increase in Mariculture/Farming
The last decade has seen a gradual shift in the balance between farmed and wild-
caught fish supplying the LRFFT (Box 3-5). Today, at least half of all live groupers 
by weight on retail sale in Hong Kong are likely to have been farmed.149 This 
consists of animals produced by one or both forms of mariculture:

i)	 Hatchery-based aquaculture (HBA):150 the Philippines, mainland China, 
Indonesia, Taiwan and Thailand are major suppliers of juvenile groupers from 
HBA; and 

ii)	 Capture-based aquaculture (CBA):151 primarily in Indonesia, the Philippines, 
Malaysia and Thailand with some in mainland China and Taiwan.

HBA is commercially viable for only a few of the grouper species in the trade, and 
the majority of species traded continue to come from the wild, either as adults 
or taken as juveniles for grow-out to market size in culture operations—a practice 
relevant to considerations of biological sustainability.
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Two-thirds of traders interviewed stated that, overall, wild catches are no longer 
sufficient to supply the current demand for LRFF, while one trader believed that 
farmed fish will play an increasingly important role in supplying the region’s growing 
demand for live food fish. 

This is consistent with data provided by the Hong Kong Fish Marketing Organization 
at Aberdeen (the biggest live fish wholesale centre in Hong Kong), which found that 
about 60% of the live fish passing through the market were from cultured sources 
in 2016, up from 50% in 2015, with that trend expected to continue. However, 
wild-caught fish are still favoured by many consumers, and only a few of the more 
moderately priced species can be commercially cultured. This means that there will 
continue to be attempts to source fish from the wild for most species, in particular 
for several of the more valuable species such as the Leopard Coralgrouper, even 
though these can now be hatchery-produced.

BOX 3-5 DEMAND FOR WILD-CAUGHT FISH PERSISTS DESPITE RISE IN CULTURED FISH

According to the FAO’s definition of ‘mariculture’, CBA was previously not 
distinguished from a more general definition of ‘mariculture’ that treated CBA and 
HBA together. The original definition considered maricultured fish as those that 
were maintained in captivity at some stage in their lives, irrespective of the origin 
of the fish (i.e. hatchery-produced or wild-caught).152 However, as the practice of 
CBA expanded and impacts on wild populations became more apparent, such as 
in the case of ranching, or grow-out, of wild-caught tuna juveniles to adult sizes, 
the importance of accounting for juvenile capture for CBA in fishery management 
became evident.153

Today, CBA is considered distinct from HBA and specifically acknowledges the 
significant contribution of wild juveniles and broodstock154 to culture operations 
and the need to manage these for sustainability. The need for good mariculture 
practices for both HBA and CBA is also recognised.155 

Despite the possibility that cultured LRFF would come to substitute for wild-caught 
species and in some way reduce fishing pressure on wild populations, nowhere 
has this been demonstrably done, and analysis indicates market adjustments that 
accommodate both activities. For carnivorous species (like groupers), farming 
actually adds pressure to wild fish populations due to damaging practices and the 
need for high volumes of wild fish feed.156

A study examining whether substitution from HBA (i.e. full-cycle) could significantly 
improve the biological sustainability of the LRFFT concluded that this would not 
occur for the following reasons:157 

i)	 Increasing the supply of farmed fish does not reduce the demand for wild LRFF, 
as the two products are not substitutes for each other and are treated differently.

ii)	 Fishing is not reduced as mariculture increases. Both activities continue 
concurrently. Also fishing supports many coastal communities.

Reduced fishing pressure 
on wild populations, due to 
cultured fishes substituting  
for wild-caught species, has 
yet to be demonstrated
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iii)	 The prestige status associated with wild reef fish as a luxury item, and its 
association with better quality, means that demand remains relatively price 
inelastic (see Section 3.11 on the economics of captured/cultured fish).

iv)	 The overarching dynamic with a growing demand and shrinking supply will be 
reinforced in future, with prices for wild-caught products likely to rise despite 
upward trajectories of farmed fish (Section 3.11).

v)	 Any escalation in prices will likely not translate to a substantial reduction in 
fishing effort for wild fish. Cases from shrimp and salmon farming illustrate 
that although more than half of these species come from farming, pricing has 
adjusted and fishing effort for wild animals has not declined.

vi)	 Plans to increase grouper culture production have been impeded by high 
prices and the declining availability of fish feed. At the same time, prices for 
some cultured products are declining due to increasing success in production 
and greater availability in the market.

vii)	Farming could negatively affect wild populations through transmission of 
disease or parasites from farmed to nearby wild populations, as has occurred 
with wild salmon.

Moreover, there is a possibility that a higher availability of LRFF might even open 
up or stimulate new interest in this sector. This could potentially increase consumer 
demand for LRFF. 

The emergence of ‘hybrid’ species: The last decade has seen a rapid increase 
in the development and supply of ‘hybrid’ groupers, which combine faster growth 
with high flesh quality. The most noteworthy of these is the Sabah Grouper, which 
is a cross between the Giant Grouper and Tiger Grouper (Figure 1-5, Section 1.4). 
A recent survey (2012/3) of the retail sector in Hong Kong noted that the majority 
of groupers observed on sale were Sabah Grouper.158 Cross-genus crosses have 
also gained success with the Giant Grouper and High-finned Grouper (Figure 3-9). 
Attempts at other hybrid crosses (the Tiger Grouper or Giant Grouper are usually 
crossed with other species) are also increasing.  

HYBRIDS OF HIGH-FINNED AND GIANT GROUPERS BEING SOLD IN HONG KONGFIGURE 3-9

Photo: Yvonne Sadovy, 2015

The last decade has seen 
a rapid increase in the 
development and supply of 
‘hybrid’ groupers, which 
combine faster growth with 
high flesh quality
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Mariculture growth in mainland China: In mainland China, there has been 
considerable expansion of mariculture production of groupers. In 2015, China 
reported production of about 100,000 MT of cultured groupers to the FAO (Figure 
3-10), while Hong Kong maintains a small industry that produces only about 1,000 
MT annually (2016 figure) in coastal cages.159 Some fishes cultured in mainland 
China are exported to Hong Kong, although the Hong Kong government does not 
record quantities. The proportion of live fish (mainly groupers) reported to pass 
through the Aberdeen Fish Marketing Organization (FMO), which handles most 
of the live seafood in Hong Kong, is reported to be about 60% cultured to 40% 
wild-caught, up from about 50:50 in 2016.160

FIGURE 3-10 PRODUCTION OF GROUPERS IN MARICULTURE (CBA & HBA), 1970–2015

Note: Mainland China started reporting data in 2003. Data source: FAO, 2017
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3.5.2	 Continued Reliance on Wild-Captured Fishes
Both Hong Kong and mainland China continue to import wild-sourced fish despite 
their own and other countries’ mariculture operations (Section 3.5.1). This is 
attributable to a number of reasons, including:
	
•	 consumer demand is high and wild grouper populations in Chinese waters are 

low;
•	 high profit margins for some wild-caught fishes and benefits to fishers;
•	 an ongoing consumer preference for wild-caught seafood; and
•	 only a few species seem biologically well-suited to mariculture because of 

their hardiness and fast growth. Hence, most species in the LRFFT continue 
to be wild-caught.161

In the case of the Humphead Wrasse, which cannot currently be hatchery-
produced at commercial scales due to problems with feeding and high larval 
mortality, grow-out of wild-caught juveniles remains the major source of the trade 
because larger, plate-sized (35–45 cm total length) fish are:

i)	 no longer common in most countries that supply this species to the LRFFT;
ii)	 hard to catch in large numbers; or
iii)	 no longer permitted to be exported from many countries. 

As a result, animals are most commonly captured before sexual maturation (which 
occurs at ≥35 cm) and grown out to market size in captivity (Figure 3-11). The 
most extreme case is the capture of tiny post-larvae (post-settling fish that have 
just left the plankton to settle onto the substrate), which require 4–5 years of 
grow-out to market size. Usually such long grow-out periods would be considered 
too high-risk or expensive due to food requirements and mortality in captivity. 
However, where it occurs, in the Anambas and Natuna Islands of Indonesia, it is 
clearly economically viable since these fish have been supplying the LRFFT for 
many years and large areas are dedicated to grow-out on these islands.162,163 The 
impoverished communities here have little other form of high-value livelihood. 

STATIONARY NET CAGES FOR HUMPHEAD WRASSE GROW-OUT AT ANAMBAS ISLANDS, WESTERN INDONESIA

Note: The painted and fancier houses are owned by Humphead Wrasse culturists who benefit well economically compared to others 
in their community, despite grow-out periods of 4–5 years at times. 

Photos: Yvonne Sadovy, 2013

FIGURE 3-11

Some species, such as the 
Humphead Wrasse, cannot 
be hatchery-produced at 
commercial scales due to 
problems with feeding and 
high larval mortality
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Grow-out conditions and seed availability here seem to be particularly favourable 
for this species in this area.164

Overall, several challenges remain for increasing the role of HBA in supplying the 
LRFFT. These include:

i)	 Most species cannot be hatchery-produced yet, or are not able to be 
hatchery-produced at commercial scale, e.g. the Flowery Grouper, Squaretail 
Coralgrouper and Humphead Wrasse;

ii)	 Species that can be hatchery-produced may have poor body colour, most 
notably the Leopard Coralgrouper for which the favoured red colour does not 
develop in HBA-produced fish, hence their value is lower than for wild-caught 
fish (Figure 3-3);165

iii)	 Species may exhibit naturally slow growth, such as for the Humphead Wrasse. 
Thus the long periods required to attain market size carry higher risks of death 
from disease or other causes and necessitate large volumes of feed for grow-
out. While the Humphead Wrasse has been hatchery-produced experimentally 
in mainland China, Singapore and Indonesia, high larval mortality means that 
production of this species is not commercially viable.166 The unusual exception 
of post-settlement larvae capture167 and extensive grow-out periods is only 
known from one location, in western Indonesia (as noted above), where the 
opportunity costs (job alternatives) are very low;168 and

iv)	 Fish feed is an increasing expense and a growing sustainability concern in 
general for the mariculture industry due to decreasing supplies and overfishing 
in fisheries that focus on ‘trash’ or low-value fish destined for feed, e.g. from 
shrimp trawls in Southeast Asia.169 This is an important issue for groupers 
because, being carnivorous, their demand for wild-sourced fish feed is 
particularly high (Section 3.5.3).

3.5.3	 Environmental Implications 
Grouper culture operations (both CBA and HBA) have environmental implications 
concerning overall biological sustainability. Aside from impacts on their 
surrounding environment and biodiversity (such as pollution from chemicals, food 
waste, disturbance to benthic habitats in coastal cage culture operations, potential 
escapes, disease/parasite transfer and releases of hybrid or exotic groupers), they 
can have an indirect impact on wild fish populations sourced for fish feed. 

Fish feed is a notable environmental issue for grouper culture because groupers 
are carnivorous, high trophic level, species that require high quality fish protein 
(in the form of pellet feed or wild fish) to develop and grow. This leads to a high 
demand for wild fish to serve as fish feed because high trophic level species in 
culture typically have high feed conversion ratios or ‘fish-in-fish-out’ (FIFO) ratios, 
the measure commonly used in the culture of fish.170 

Groupers are fed either with pellet feed (which contains varying percentages of 
wild fish meal/oil and other ingredients) or with low value, mixed fish (commonly 
referred to, albeit inappropriately, as ‘trash’ fish).171,172 Both feed types are widely 

There remain numerous 
challenges for increasing the 
role of HBA in supplying the 
LRFFT

The high demand for wild 
fish to serve as fish feed for 
farmed carnivorous groupers 
puts pressure on wild 
populations
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used in Southeast Asia, with the use of trash fish more common among operations 
that are smaller, located more remotely, or faced with challenges of cost and 
storage of pellet feeds.173 Sometimes a combination of feed types is used, such 
as in cases where pellets are used174 for the majority of the grow-out period, 
with diets being supplemented with trash fish for several months prior to the fish 
being readied for market. Farmers advise that this can help overcome taste issues 
associated with only pellet-fed species.

FIFOs are lower, and hence less environmentally damaging, for pellet feed (which 
is only partially fish-based) than for a diet that relies solely on wild fish. The ratios 
range from of 2.5–3.5 (for pellets) to 8–10 or higher.175,176 Based on the FAO’s 
figures on grouper culture in the Asia-Pacific region for 2014 (139,304 MT) and 
considering a range of possible FIFOs (from 2.5 to 10), approximately 350,000 
and 1,400,000 MT of fish feed (mostly wild-caught fish in the case of grouper 
feed) was used for live grouper production in 2014. This feed demand alone 
equated to 2–10 times the production of Hong Kong’s entire fishing fleet in 2015, 
which was 145,193 MT.177

 
The high and increasing demand for fish feed, for groupers as well as for other 
carnivorous cultured species, will have implications for overfishing and ecosystem 
health, the extent to which is still unknown.178 For example, much of the fish feed 
consists of juveniles of commercially important species of food fish (for human 
consumption),179,180 and the large volumes involved have potentially substantial 
ecosystem implications.181,182 Despite improved technology and the increasingly 
efficient use of fish inputs that are reducing fish meal and oil contents in 
feeds,183 concerns remain from social, economic and environmental perspectives 
regarding the volumes of fish needed to supply fish feed for carnivorous species 
generally. Indeed, analyses of current and near-future scenarios in relation to 
fish feed and fish production from farming have proposed reducing fish feed 
demand by culturing fish with lower feed requirements (i.e. fish at lower trophic 
levels) for sustainability.184

3.6	 Source Countries, Species and Sustainability Concerns 

3.6.1	 Overview
Since 1999, trade records indicate that approximately 45 countries/territories 
have exported live fish to Hong Kong, although only 15 have been consistently 
involved. Of those listed, however, several countries were likely erroneously 
included as they are clearly not in the range of indicated species or transhipment 
points (Section 2.5). Of those countries identified, almost all involved very small or 
sporadic shipments over the time period. For analytical purposes, only the volume 
shipped will be included, not the countries themselves.

The ‘Coral Triangle’ region (Figure 3-12) has been the major supplier, with 
Indonesia, Malaysia and the Philippines collectively contributing around 63% 
(±6%) of total LRFF imports into Hong Kong over the 17-year period from 1999 
to 2016 (Appendix A-III). Other important source countries include Thailand, 

The high and increasing 
demand for fish feed, has 
serious implications for 
overfishing and ecosystem 
health
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FIGURE 3-12 THE CORAL TRIANGLE REGION

Australia and Taiwan, with Taiwan increasing supply in recent years. In 2016, 
Taiwan’s share of Hong Kong’s LRFF imports increased to 20% (Appendix 
A-III). Characteristics of the trade, including major source countries, species and 
production, are summarised in Table 3-2.

The underlying drivers of overexploitation for fisheries supplying the LRFFT are their 
open-access nature, high economic value, poor governance or law enforcement 
in most exporting and importing countries associated with IUU, low opportunity 
costs in source (mainly developing) countries, and lack of trade transparency.

For example, the Philippines government has a National Plan of Action (NPOA) 
calling for a 20% increase in cash income of local governments and fishers from 
the live reef fish trade, a goal seemingly at odds with what is known about the 
poor state of the resources in Palawan as well as other parts of the Philippines, 
and not based on any assessment of resource condition to sustain an increase 
in fishing effort. Furthermore, it deliberately flouts the Provincial Ordinance No. 
1993-02, which prohibits the export of LRFF from Palawan.185 However, the PCSD 
is seeking to protect the reproductive capacity of the Leopard Coralgrouper in 
Palawan through its local management planning (Section 3.4).186 

Likewise, Indonesia, Thailand and Malaysia manage their small-scale inshore 
fisheries not for the purpose of improving sustainability, but for compliance 
with marine protected areas (MPAs), most of which are not well-administered in 
practice. In Indonesia, while top-level directives encourage an increase in fishery 
production, the Minister of Fisheries recently initiated moves (Section 3.13.5) to 
reduce the illegal activities of foreign vessels in Indonesian waters with a view to 
better protect fisheries. Indonesia and Malaysia also introduced export quotas 
for the Humphead Wrasse in response to its CITES Appendix II listing (Section 
3.6.11) and based on field assessment of population abundance.187

The underlying drivers of 
overexploiting LRFF fisheries  
are their open-access 
nature, high economic 
value, poor governance/ 
law enforcement, low 
opportunity costs and lack of 
transparency
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Overall, the capture fisheries that supply the trade continue to be, with the exception 
of Australia, poorly managed or unmanaged, with ongoing concerns about their 
sustainability. Trends over time differ among species, which are discussed in more 
detail below. Further details are also presented in the appendices. 

TABLE 3-2 SUMMARY OF LRFF IMPORT CHARACTERISTICS

Species Latin Name IUCN Status  
as of 2007b

Wild-
Captured  
or 
Cultured

Import 
Volume 
Trend

% of 
LRFF 
Trade 
in 
2016

Country Most 
Imports Have 
Been from 
since 2008 
(excluding  
Australia)

Other Common 
Names

Main 
Mode of 
Transport 
Since 
2002

Humphead 
Wrasse

Cheilinus 
undulatus

Endangeredb Wildc Decreasing 
to none  
(but see 
CITES data; 
Section 
3.6.11)

0 Malaysia Napoleon Fish/
Wrasse, Maori 
Wrasse

Air

High-finned 
Grouper

Cromileptes 
altivelis

Vulnerable Both Variable/
stable

0.1 Philippines Humpback 
Grouper,
Mouse Grouper,
Grace Kelly 
Grouper

HKLFV

Giant Grouper Epinephelus 
lanceolatus

Vulnerable Both Increasinga 11 Taiwan None HKLFV

Squaretail 
Coralgrouper

Plectropomus 
areolatus

Vulnerable Wild Variable 1.4 Philppines Spotted Coral 
Trout, See Section 
3.6.8

HKLFV

Leopard 
Coralgrouper

Plectropomus 
leopardus	

Near 
Threatenedb

Mostly 
wildc

Increasinga 30 Indonesia Leopard 
Coralgrouper, 
Leopard Coral 
Trout

Air

Tiger Grouper Epinephelus 
fuscoguttatus

Near 
Threatenedb

Bothc Variable 9 Thailand Brown-marbled 
Grouper

Air

Flowery 
Grouper

Epinephelus 
polyphekadion

Near 
Threatenedb

Wild Decreasing 2 Indonesia Camouflage 
Grouper

HKLFV

Green 
Grouper

Epinephelus 
coioides

Near 
Threatenedb

Bothc Decreasing 24 Thailand Orange-spotted 
Grouper

Air

Green 
Grouper Fry

Near 
Threatenedb

Both Decreasing 0.005 Thailand Orange-spotted 
Grouper Fry

Air

Hybrid 
Groupers

Epinephelus 
fuscoguttatus 
x lanceolatus

N/A Farmed N/A 12 Malaysia Sabah Grouper HKLFV

Other 
Groupers

N/A N/A Bothc 
(some species)

Variablea 11 Malaysia Refer to Table 2-2 Air

Other Wrasses 
& Parrotfishes

N/A N/A Likely  
all wild

Increasing 0.4 Others Refer to Table 2-2 HKLFV

a	 Decreased in 2016
b	 IUCN reassessments of all groupers will be available in 2018
c	 Juvenile capture grow-out

Source: AFCD and C&SD data 
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3.6.2	 Leopard Coralgrouper —  
	 Representing a Third of All  
	 Grouper Imports 
Since 1999, imports of the Leopard 
Coralgrouper into Hong Kong have been 
gradually increasing, doubling in volume 
and exceeding 3,500 MT in 2015 and 2016.

In the early 2000s, the largest proportion 
of Leopard Coralgrouper imports were from 
Australia, but its prominence has declined 
over the last decade as a consequence of 
an overall increase in trade in this species (Figure 3-13). While the decline in 
the importance of Australia as a source country stems from rapid production 
increases in countries like the Philippines and Indonesia, this may also be partly 
explained by steadily increasing discrepancies between exports recorded by 
Australian government agencies and much lower imports reported by Hong Kong 
C&SD (Section 3.8.2). However, given all imports from Australia are by air, as 
such there seems to be no reason for misreporting this species.

LEOPARD CORALGROUPER

29.8% 
of live grouper 
imports 2016

FIGURE 3-13 SOURCE COUNTRIES OF LEOPARD CORALGROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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Indonesia and the Philippines have been Hong Kong’s major suppliers of the Leopard 
Coralgrouper since the mid-2000s. Traded fish are all wild-caught and used to be 
taken at around marketable size. However, as larger, adult-sized fish have declined, 
juveniles are increasingly taken and grown out in cages (i.e. CBA), particularly in 
the Philippines. Exports from Malaysia are probably smuggled into the country 
from the Philippines.188 In Indonesia, grow-out of juveniles occurs to a more limited 
extent as declines in available fish to the west of the country have resulted in a shift 
in fishing areas eastwards. (i.e. Nusa Tenggara Timur and West Papua). Several 
countries, including mainland China, claim to have been able to raise this species 
by HBA, but the extent of such commercial culture is not clear.189,190,191

Since live fish of any species cannot be legally exported from the Philippines 
(a regulation that is largely ignored), and illegal exports continue to arrive from 
Indonesia on Hong Kong vessels, some of the Leopard Coralgrouper entering 
Hong Kong are clearly not legally sourced. Fishery regulations in the Philippines are 
circumvented in Palawan, the major source area for this species, by transporting 
the fish domestically to Manila before exporting to Hong Kong by air.192 In 
Indonesia, the government is attempting to reduce exports of wild-caught fish 
by only allowing foreign vessels to collect cultured fish from aquaculture zones.

3.6.3	 Green Grouper — the Second 	
		 Most Commonly Traded Grouper 
Green Grouper imports have fluctuated 
considerably since 1999, reaching a peak 
of almost 4,000 MT between 2013 and 
2015. Over the study period, the species 
consistently ranked first or second in trade 
volumes (by weight). A 20% reduction in 
Green Grouper imports was noted from 
2015 to 2016.

The major source countries are Taiwan, 
Thailand and Indonesia, with Malaysia becoming a more significant source in 
recent years (Figure 3-14). Taiwan overtook Thailand as the primary source 
country in 2014. 
 
Traded Green Grouper are usually adults caught from the wild, or are ranched from 
wild-caught juvenile fish (‘seeds’). They are also produced by HBA.193 Taiwan and 
Thailand are major sources of hatchery-produced Green Grouper, but juveniles 
are still caught for their cheaper prices, and then grown out to market size.194,195,196

GREEN GROUPER

24.1%  
of live grouper 
imports 2016

Illegally exported Leopard 
Coralgrouper continue to be 
imported into Hong Kong 
from Indonesia and the 
Philippines

Traded Green Grouper are 
usually adults caught from 
the wild, or are ranched from 
wild-caught juvenile fish
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FIGURE 3-14 SOURCE COUNTRIES OF GREEN GROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.6.4	 Flowery Grouper — Decreasing 
Volumes and Reliance on Wild Capture
Trade in the Flowery Grouper is low in volume, 
and since 1999, imports have dropped from 
700 MT to around 200 MT (Figure 3-15). 
Declines in the trade of this species are the 
most visible among all recorded groupers 
and appear to reflect a real decline in wild 
populations, according to independent 
data, since this species cannot be hatchery-
produced at commercial levels.197 
 
All fish come from the wild, and the species is often harvested by the targeting of 
spawning aggregations, a practice employed by fishers to take in large numbers. 
Predictable aggregation patterns make them easy to overfish.198 This species 
is difficult to hatchery-produce due to slow growth rates, and low availability 
of seeds means that it is not commonly grown-out. For this reason, almost all 
individuals imported are caught at market size in the wild.199,200

FLOWERY GROUPER

1.6%  
of live grouper 
imports 2016

All Flowery Groupers come 
from the wild, and the 
species is often harvested 
by the targeting of spawning 
aggregations
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There appear to be few healthy populations remaining in Indonesia,201 and the 
recent increase in imports of over 500% since 2013 from Malaysia may in fact 
be due to extensive cross-border smuggling of reef fishes from the Philippines.202 
These three countries currently account for the majority of the trade in this species.

3.6.5	 Tiger Grouper — the Rise and Fall
From 1999 to 2007, imports of this species 
increased then fluctuated between 1,000 and 
1,400 MT. In recent years, this species has been 
sourced predominantly from the Philippines, 
Thailand, Malaysia and Indonesia.203 Imports 
from Indonesia, however, have declined 
notably since 2007 (Figure 3-16) while those 
from Taiwan increased substantially in 2016.

The drop in imports in 2012 may be due, in 
part, to the emergence of the Sabah Grouper (Section 3.6.9), which began entering 
the trade in large numbers around this time and was not given its own code in 
2016. It is speculated that between 2012 and 2016 producers in Malaysia switched 

FIGURE 3-15 SOURCE COUNTRIES OF FLOWERY GROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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TIGER GROUPER

8.7%  
of live grouper 
imports 2016

 STORM CLOUDS GATHERING

There appear to be few 
healthy populations of 
Flowery Grouper remaining 
in Indonesia
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their focus to Sabah Grouper which was garnering a much higher price than Tiger 
Grouper leading to a decline on the export of that species. At the same time the 
trade data shows an increase in ‘Other Groupers’, the likely reporting code for 
Sabah Grouper. The recent addition of a code for Hybrid Groupers will help clarify 
the situation in the coming years.

FIGURE 3-16 SOURCE COUNTRIES OF TIGER GROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.6.6	 Giant Grouper — Going Up
Giant grouper imports increased markedly 
after 2012 to current peak levels (Figure 
3-17). This species is successfully hatchery-
produced in Taiwan (where it was first 
hatchery-raised), Indonesia and Malaysia 
with some production in mainland China. 
New land-based facilities have been 
developed in the New Territories in Hong 
Kong, which deliver HBA-produced Giant 
Grouper to high-end restaurants and hotels 
in Hong Kong. Some large individuals are 
reportedly still taken from the wild,204 but very little is known of the fishery of these 
individuals and it is likely that most individuals now on sale are hatchery-produced.

GIANT GROUPER

10.9%  
of live grouper 
imports 2016

 STORM CLOUDS GATHERING

Giant Grouper is successfully 
hatchery-produced in 
Taiwan, Indonesia and 
Malaysia, with some 
production in mainland China

Import volumes increased 
markedly after 2012
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FIGURE 3-17 SOURCE COUNTRIES OF GIANT GROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.6.7	 High-finned Grouper — Low 
	 Volumes but Highly Variable
Hong Kong reportedly imports very low 
volumes of the High-finned Grouper (a few 
tens of tonnes annually), which is one of 
the most expensive species in the LRFFT. 
Indonesia and the Philippines are the main 
source countries, with Malaysia recently re-
entering the trade (Figure 3-18). Although 
this species can be hatchery-produced, its 
growth rate in captivity is very slow, thus 
wild-caught fish still supply some of the 
trade.205 The low volumes reflect that this is a naturally uncommon species in 
the wild and/or that mariculture production levels are low. Small juveniles of this 
species are popular in the marine ornamental trade.206

 STORM CLOUDS GATHERING

0.1 %  
of live grouper 
imports 2016

HIGH-FINNED GROUPER
High-finned Grouper is 
one of the most expensive 
species in the LRFFT and is 
traded in low volumes
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FIGURE 3-18 SOURCE COUNTRIES OF HIGH-FINNED GROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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 STORM CLOUDS GATHERING

3.6.8	 Squaretail Coralgrouper — Low 
	 Volumes and All Wild-Caught
The Squaretail Coralgrouper is a medium-
valued low-volume fish with annual 
reported imports in the hundreds of tonnes 
only. Sources are mainly Indonesia, the 
Philippines and Malaysia, all caught in the 
wild. It is often harvested from spawning 
aggregations and, like the Flowery Grouper 
with which it often aggregates, is very 
easy to overfish if the aggregations are 
targeted (Figure 3-19).207 The Squaretail 
Coralgrouper is also referred to in AFCD and C&SD databases as the Spotted 
Coralgrouper/Trout. AFCD confirmed that these common names refer to  
P. areolatus in both databases.208

1.4%  
of live grouper 
imports 2016

SQUARETAIL CORALGROUPER 
Squaretail Coralgrouper 
is often harvested from 
spawning aggregations and 
is very easy to overfish
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FIGURE 3-19 SOURCE COUNTRIES OF SQUARETAIL CORALGROUPER IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.6.9	 ‘Other Groupers’ and Sabah 		
	 Grouper — the New Fish on the 	
	 Block?
The main sources of ‘Other Groupers’ have 
been Malaysia, the Philippines and Indonesia, 
with a recent increase in imports from 
Taiwan. As discussed above, this category 
probably included some Hybrid Groupers 
between 2012 and 2016, which likely 
accounted for the increase, peak and drop 
from 2012 to 2016 in the ‘Other Groupers’ 
category. Aside from these dynamics, 
volumes of ‘Other Groupers’ have remained fairly steady overall at between 1,500 
and 2,500 MT annually since 1999. This ‘Other Groupers’ category comprises up 
to 40 different species (Table 2-2).

12.3%  
of live grouper 
imports 2016

HYBRID GROUPERS 
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The Sabah Grouper hybrid was first 
produced by the University of Malaysia in 
Sabah in 2007, by fertilising the eggs of the 
Tiger Grouper (Epinephelus fuscoguttatus) 
with the sperm of the Giant Grouper 
(Epinephelus lanceolatus) through in-vitro 
fertilisation.209 Commercial production 
followed shortly after, and since 2012 
the hybrid has been made available at 
retail outlets in Hong Kong. It is currently 
sourced from a number of countries (Figure 
3-20).210

Until 2015, the species was included in the category ‘Other Groupers’. In 2016, 
a separate commodity code for Hybrid Groupers, which includes the Sabah 
Grouper, was introduced into Hong Kong’s commodity codes, explaining the 
shape of Figure 3-21.211

Recent market surveys of species retailed in Hong Kong have noted the following 
groupers commonly on sale that are not recorded at species level and probably 
comprise a significant proportion of the ‘Other Groupers’ category: C. sonnerati, 
E. bruneus, C. boenak, P. maculatus and E. corallicola.212,213,214 According to 
footnotes in the AFCD database, ‘Other Groupers’ include P. pessuliferus, P. 
maculatus, E. cyanopodus and E. bleekeri. Species such as the Red Grouper are 
also likely included in this category.

11.2% 
of live grouper 
imports 2016

OTHER GROUPERS 

FIGURE 3-20 SOURCE COUNTRIES OF HYBRID (MOSTLY SABAH) GROUPERS IMPORTS, 2016
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Since 2012, the hybrid 
Sabah Grouper has been 
readily available at retail 
outlets in Hong Kong
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FIGURE 3-21 SOURCE COUNTRIES OF ‘OTHER GROUPERS’ IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.6.10	Wrasses and Parrotfishes – a Small Component of the Trade
Reported imports of Wrasses (not including the Humphead Wrasse, which is 
documented separately) and Parrotfishes dropped from about 180 MT in 1999 
to 15–45 MT over the last decade, and represented a very small proportion of 
the LRFFT (<0.5%) in 2016 (Figure 3-22). These fishes are largely transported 
via HKLFV, so little country-of-origin data are available before 2006, and species 
composition is not recorded. This category includes the Green Wrasse or Blackspot 
Tuskfish (Choerodon schoenleinii) and Blue Barred Parrotfish (Scarus ghobban), 
among other wrasse and parrotfish species (Table 2-2). 
 	
The limited data available indicate that until 2010, the species in this category 
were mainly imported from Indonesia, after which ‘other’ countries (unspecified 
in AFCD data) extended their roles. 2015 saw an increase in imports from the 
Philippines, as well as the entry of Malaysia into the trade with these species 
(Figure 3-22). 



73

 STORM CLOUDS GATHERING

FIGURE 3-22 SOURCE COUNTRIES OF LIVE WRASSES AND PARROTFISHES IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.6.11	Humphead Wrasse – Threatened by the LRFFT 
Import data on the Humphead Wrasse are considered to be underestimated, the 
extent to which is not known. There are reports that this species, which must 
be accompanied by import permits when traded internationally, are sometimes 
mixed in with, and deliberately traded as, groupers in exports from Indonesia to 
hide the identity of this valuable and regulated species.215 

Official data suggest that imports dropped from approximately 90 MT to zero 
as of 2010. Even before this reduction in numbers, the species comprised only a 
small proportion of the LRFFT by volume (Figure 3-23). The decline coincided with 
the listing of the Humphead Wrasse on CITES Appendix II and the subsequent 
introduction of regulation in Hong Kong in 2006 (Section 3.12 & Part II). The 
Humphead Wrasse is particularly profitable for traders, as it is one of the two 
most highly valued species. Nonetheless, ongoing surveys with Hong Kong’s retail 
sector, coupled with official CITES data, show that trade in this species continues 
today, despite no apparent imports recorded by either C&SD or AFCD.216 
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Following the CITES listing, Indonesia implemented export quotas of several 
thousand animals a year (currently under 2000), while Malaysia implemented a 
zero-export quota in 2010. However, it is evident that the Humphead Wrasse 
continues to be exported from Malaysia, although some of these fish likely originate 
in the Philippines.217,218,219,220 Chinese boats are also known to enter the Philippines 
to poach this species.221 Other countries, including the Maldives, Palau, Fiji and 
Australia have banned exports of the species for seafood.222

FIGURE 3-23 SOURCE COUNTRIES OF HUMPHEAD WRASSE IMPORTS, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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3.7	 Transport Modes  

3.7.1	 Overview
The import into and re-export from Hong Kong of live groupers, Humphead 
Wrasse and other Wrasses and Parrotfishes (as well as other live seafood in 
general) take place primarily via the following transport modes: 

•	 air; 
•	 sea, aboard HKLFV [Class III (c)];
•	 sea, aboard HKLFC [Class III (a)]; and 
*	 sea, aboard foreign vessels. 

Following the CITES listing, 
Indonesia implemented 
export quotas of several 
thousand Humphead Wrasse  
a year (currently under 
2000), while Malaysia 
implemented a zero-export 
quota in 2010
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Due to unknown levels of under-reporting of imports from HKLFV and HKLFC 
(Section 3.8.1), it is not possible to accurately evaluate the relative importance of 
air versus sea shipments over time. 

According to available Hong Kong government data, air has been the predominant 
transport mode for groupers, comprising about 72% of all trade in these species 
across the time period for which data are available. It is very likely that sea 
transport is more important than indicated given that sea transport has generally 
been under-reported (Section 3.8).

Despite shortcomings in the data on sea transport, it is suggested that volumes 
entering by sea have increased on Hong Kong-registered and foreign vessels since 
2013 (Figure 3-24). The apparent increase could be due to shifts away from air 
transport resulting from airlines passing on higher fuel prices, and the increasing 
trade in Sabah and Giant grouper, from not-so-distant, China and Taiwan and which 
are predominantly imported by sea. As well is the increase in numbers of Hong 
Kong fish carrier vessels in recent years (i.e. Class III (a)), although it is not clear if 
these are new vessels to the LRFFT or vessels that have shifted their licence from 
Class III (c) (fishing vessels) to III (a) (fish carrier vessels) (Figures 3-25).223

3.7.2	 Considerations in Selecting Transport Mode
When selecting the most appropriate transport mode, traders consider many 
factors, including reliability, speed and cost of transport, risks of fish mortality, 
market price of the species and access to market.224 Existing transport infrastructure 
and availability of regular transportation means (i.e. flight schedules) also play an 
important role (see Appendix A-IV). 

FIGURE 3-24 LRFFT TRANSPORT MODES BY YEAR

Data source: C&SD & AFCD (HKLFV), 2017
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For the relatively higher-value LRFF species, such as the Leopard Coralgrouper, risks 
of mortality and decline in quality during shipment are important considerations. 
Indeed, preference for air transport is linked to considerations for the quality of the 
fish on arrival, which is significantly influenced by transportation times. Landing 
a quality product in optimum condition is crucial to attaining the best possible 
price. For this reason, flights are the preferred mode of transport for the LRFFT, 
particularly for the more valuable species. 

In terms of fish tonnage carried by different vessel sizes (GT - gross tonnage): 

•	 28 GT vessel can carry about 1.3 MT fish; 
•	 85 GT vessel can carry about 3.5 MT fish; and
•	 150 GT vessel can carry about 5 MT fish. For 300 GT vessels, they can carry 

between 15 to 45 MT of fish depending on the vessel design, with deeper 
hulled vessels capable of carrying a bigger payload/cargo.  

In some cases, access by boat may be the only practical transport means. For 
example, the Humphead Wrasse is transported out of the Anambas and Natuna 
Islands and exported from western Indonesia by boat, as there are no commercial 
air transport options available in the area. 

Air transport is preferred for  
the relatively higher-value 
LRFF species, such as the 
Leopard Coralgrouper

FIGURE 3-25 REGISTRATION OF CLASS III (A) FISH CARRIERS, 2007–2016

Note: 
Local fish carriers were only differentiated from 
actively fishing vessels in 2007 for registration 
purposes. 

There are two vessel size classes: a) up to 60 net 
tonnage and; b) 61–300 net tonnage. 

At least eleven Hong Kong-based live fish carriers 
were active in 2016 in Indonesia, and these ranged 
from 219 to 397 Gross Tonnage (GT) (Anon, April 
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2017). Whether Hong Kong vessels are operating 
elsewhere is unknown. 

GT does not include the cargo. It only includes the 
volume of the vessel’s closed-in spaces with one 
vessel ton equating 100 cubic feet. Net Tonnage 
is gross tonnage discounting space occupied by 
accommodation or other functional spaces, such as 
engine, fuel etc. It represents the space available for 
the accommodation of passengers and the stowage 
of cargo. 

There has been a notable 
increase of fish carriers 
licensed in Hong Kong in 
recent years

Data source: Marine Department Port of Hong Kong Statistical Tables, 2007–2017
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The high frequency of flights from major export hubs is critical to the LRFFT, 
providing transhipment flexibility and stability to the traders as well as reducing 
risk. Though sea transport is comparatively cheaper, it is subject to seasonal 
monsoons and typhoons (July to December), and transhipment times to Hong 
Kong can be considerable — up to 10–14 days within Southeast Asia (e.g. 
eastern Indonesia). Indeed, transhipment times from the Pacific (20–25 days) 
compounded by inadequate technology to ship fish by air from these islands was 
a key factor in the demise of the LRFFT in the Pacific Islands in the early 2000s. In 
addition to transhipment times, occurrences such as algal red tides and changing 
water conditions, especially in temperature, must be taken into consideration as 
these can influence the condition of the LRFF, due to regular seawater exchange 
during the sea journey.225

Another factor affecting choice of transport mode is the relatively large quantity 
of LRFF needed to cover costs when transporting by vessel. The fish capacity of 
a HKLFV is approximately 20–40 MT, depending on vessel type (wooden/metal), 
design and size. A large shipment usually requires collection of the LRFF from cage 
farms (CBA and HBA) or fish consolidation areas, where live fish may be held for 
up to a month to allow consolidation for large bulk shipments prior to collection. 
By comparison, commercial flights only carry around 4 MT per shipment.

3.7.3	 Transport Mode and Species 
Analysis of species by transport mode from 2002 to 2016 shows that lower-value 
species, such as Hybrid Groupers and the Giant Grouper, are typically transported 
by sea, with higher-value species mainly transported by air, minimising mortality 
of the more valuable products during transit.226,227

However, fish value is not always associated with transport modes. For example, 
about 60% of Green Grouper imports from 2002 to 2012 were transported by 
air, despite the lower unit value of this species (Figure 3-26). This is likely due to a 
combination of cheaper air transportation from Thailand,228 a major exporter that 
accounted for about 44% (±12%) of total Green Grouper imports into Hong Kong 
between 2006 and 2015 (Section 3.6.3, Appendix A-III), expediency and cost-
effectiveness associated with transporting the hundreds of thousands of fragile 
fry faced with high mortality risk at one time. While High-finned and Flowery 
Groupers are not low-value species, both are very low-volume species and 
included in large sea shipments from some locations. It is interesting to note that 
certain volumes of the Squaretail Coralgrouper are shipped by sea even though 
the species is highly priced and usually caught concurrently with the Leopard 
Coralgrouper.

Hybrid Groupers and Giant 
Grouper are typically 
transported by sea
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AVERAGE PERCENTAGE TRANSPORT MODE (EXCEPT FOR HYBRID GROUPERS), 
2002–2016

Air
Sea (HKLFV)

Sea (Foreigh Vessel + HKLFC) 
Land

 STORM CLOUDS GATHERING

FIGURE 3-26

Data source: C&SD & AFCD (HKLFV), 2017
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Species Transported by Air: Air transport is used to ship all grouper species, 
with the regular exception of the Giant and Hybrid Groupers (Figure 3-26). Four 
species or species groups — the Leopard Coralgrouper, Green Grouper, ‘Other 
Groupers’ and Tiger Grouper — account for the vast majority of LRFF imports into 
Hong Kong by air. 

Species Transported by Sea — Foreign Vessels and HKLFC: In the early 2000s, 
foreign vessels were mainly responsible for transporting a range of species into 
Hong Kong by sea (Appendix A-II). In recent years, the Giant Grouper has taken 
up an increasing proportion of all LRFF carried by this transport mode (Appendix 
A-II). This is reflected in the increasing volumes of this predominantly farmed 
species being imported into Hong Kong (Figure 3-17).

Species Transported by Sea — HKLFV: Records for 2002–2016 indicate that 
HKLFV carry a wide range of species and are the main mode of transport (see 
Appendix A-II) for the High-finned Grouper, Giant Grouper, Flowery Grouper 
and Squaretail Coralgrouper, as well as for Hybrid Groupers and Wrasses and 
Parrotfishes (accounting for an average of 99% of total import volume). 

3.7.4	 Transport Modes and Countries
Among the four major LRFF exporting countries, three (Indonesia, the Philippines 
and Thailand) currently export predominantly by air (both live and chilled/fresh/
frozen reef fishes), according to C&SD and AFCD data. Malaysia, on the other 
hand, exports two-thirds of its LRFF by sea. The greater use of sea transport may 
be attributable to the proximity of Malaysia to Hong Kong, which requires a sea 
journey of around 4–5 days, and also to the high proportion of cultured Sabah 
Grouper being produced in Sabah, Malaysia. However, since sea trade is poorly 
documented, this represents only a partial understanding. 
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3.8	 Underestimation of Volumes, Under-reporting and  
	 Inaccurate/Inadequate Monitoring 

3.8.1	 A History of Under-reporting Requires Clarification 
There are several indications that LRFF volumes imported into Hong Kong are 
being considerably underestimated:

i)	 Customs and fish marketing exemptions: Since 1984, Hong Kong’s Import 
and Export Ordinance (Cap 60) has exempted Hong Kong fishing vessels from 
reporting their catch to Customs, whether live or dead. This was in accordance 
with international practice that treats fish caught on fishing vessels as part 
of fishery ‘production’ rather than imports (see also Part II, Section 2). The 
assumption in this case is that these fishing vessels are going to fishing 
grounds and not importing fish from other countries. Thus the exemption 
applies to: ‘marine fish, including edible crustaceans, molluscs and other 
similar edible products derived from the sea, arriving in Hong Kong direct 
from fishing grounds on fishing craft registered or licensed in Hong Kong’ 
(L.N. 256 of 1984).

	 Fish and invertebrates entering Hong Kong on local fishing vessels are required 
by law to be landed at one of the seven designated fish markets of the FMO, 
and it is through these landings that Hong Kong fisheries production can be 
determined. However, live fishes are notably excluded from this requirement 
because they are not part of the FMO’s definition of ‘marine fish’. Cap 291 
distinguishes between live and non-live fish and invertebrates: ‘‘marine fish’ 
(海魚) means any fish or part thereof, whether fresh or processed, in any 
manner indigenous in sea water or partly in fresh water and partly in sea 
water, including any product derived therefrom, but excluding all crustaceans 
or molluscs and fish alive and in water ’. [emphasis added]

	 Since 1984, however, fish stocks have declined in local waters,229 and the 
import of both live and dead fish from outside Hong Kong’s fishing grounds 
by local carriers and locally licensed fishing vessels has increased. Due to 
the lack of clarity in the exemption, i.e. whether Hong Kong ‘fishing vessels’ 
included carriers, live fish and invertebrates entering by sea on all Hong Kong 
vessels were not officially documented by either Customs or by FMO for 
several decades (until 2007 – see below).

	 This is further supported by interviews with live fish traders, who indicated 
that they often do not report their import cargo to Customs (both manifests 
and declarations) partly because they think it is too time-consuming, and 
partly because they have not previously been obliged to do so. In practice, 
these vessels are certain to have records of what they have on board because 
detailed records are kept of cargo, hence there should be no excuse based on 
practical or operational considerations for not reporting. The HKCSM appears 
to recognise this, but it cannot compel its members to make reports.

Due to the lack of clarity in 
customs regulations, live 
fishes and invertebrates on 
Hong Kong vessels have not 
been officially documented by 
either Customs or FMO for 
several decades
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	 In acknowledgement of the shortcomings of live seafood records on Hong 
Kong vessels, and in response to growing concerns expressed by academics 
and NGOs in the late 1990s, AFCD began to informally collect data on live 
fish by conducting interviews with fishing vessel owners. A list of traders 
was provided by Hong Kong Chamber of Seafood Merchants Ltd (HKCSM),230 
which is formed by the major seafood merchants in Hong Kong, to AFCD. The 
listed traders are willing to provide their trade information on a voluntary basis 
and are claimed to be representative in the trade (in trade volume), although 
not all members of the Chamber participate. According to HKCSM, their trade 
volume represents the majority of the whole trade volume of live marine fish 
in Hong Kong. However, the data collected from this subset of active vessels 
whose operators were willing to cooperate, are not verified or cross-checked 
with actual shipments and it is not clear if they are consistent over time 
(Section 2). Hence, the AFCD programme did not fully address the data gap. 
In 1999, TRAFFIC-East Asia and WWF-Hong Kong released research results 
that raised concerns about the potential under-reporting of the LRFF imported 
into Hong Kong.231,232 This concern was brought to the HKSAR Government’s 
attention and was recognised by its Advisory Council on the Environment in 
2000.233

	 In 2007, the Marine Department introduced a classification for locally licensed 
fishing vessels (Class III), such that fish carriers were identified as Class III (a) 
and for the first time were clearly distinguished from fishing vessels (Class 
III (c)). This provided clarity as to the designation of fishing vessels, and 
stipulated that fish carriers should only transport fish and not carry out any 
fishing activities.234 Since Class III (a) fish carriers are involved in the transport 
of fish from overseas fishing grounds, they are effectively importing live fish 
cargo into Hong Kong and are therefore required by law to submit import 
declarations to Customs, with a high penalty imposed for unmanifested cargo. 

	 Following the introduction of the new classification in 2007 distinguishing fish 
carrier vessels (Class III (a)) from fishing vessels (Class III (c)), to the knowledge 
of the researchers of this report, no advisories were sent by the government to 
the fish carriers to enforce the requirement of reporting fish cargo. This was 
inferred from multiple communications with AFCD,235,236,237 which suggested 
that it was not made fully aware of the status of the exemption, i.e. that these 
Class III (a) vessels that had previously not been reporting should actually be 
doing so. Only in late 2016 did AFCD draw the attention of the carriers (Class 
III (a)) to the reporting requirements, after the issue was again brought to the 
government’s attention.238 On the other hand, Class III (c) vessels are still not 
required to report ‘live fish’ to the FMO, even though most are landed at FMO 
facilities (traders pay rental fees to the government to use the space).

ii)	 Not reporting, despite clarification: There is strong indication that fish carriers 
(Class III (a)) are still not adequately reporting their imports to the Hong Kong 
Government. Despite a notable increase in the number of fish carriers in 
the last decade (Figure 3-25), there has been no corresponding increase in 
recorded imports via sea to reflect the rise in vessel numbers (Figure 3-24). 

Hong Kong fish carriers import 
live fish into Hong Kong and 
are therefore required by law 
to submit import declarations to 
Customs, but not all do so



81

 STORM CLOUDS GATHERING

This strongly suggests that few, if any, of the fish carriers have been (fully) 
reporting their imported fish cargo to C&SD. 

	 Following the advisory in late 2016 that these locally licensed carrier vessels 
should declare imports to customs, a decrease in AFCD volumes reported and 
concomitant increase in C&SD volumes reported to mark the loss of exemption 
was expected as of early 2017. This was based on the assumption that vessels 
would not be simultaneously reporting to both departments (information on 
this point could not be clarified by AFCD). Reports of cargo entering Hong 
Kong on these Class III (a) vessels were expected to result in increased import 
data for Customs from January 2017 onwards. As of December 2016 there 
were 31 such vessels, 13 of which were large vessels (of 200-400 GT (Figure 
3-25)) carrying large volumes of fish.

	 However, examination of C&SD data from January to August 2017 (Table 3-3) 
revealed a paucity of data (considering the eight-month time period) on species 
that typically come in by sea (likely by fish carriers), e.g. Hybrid Groupers 
and the Giant Grouper, which are among the most dominant species on sale 
currently, and much of which enters Hong Kong from abroad (particularly 
Malaysia and Taiwan). This clearly points to under- or non-reporting by some 
Class III (a) vessels during this time period. No records of Mangrove (Red) 
Snapper (0301 9951) or Wrasses and Parrotfishes (0301-9939) were in the 
C&SD data despite their monthly presence in retail outlets in the city. 

 

C&SD LRFFT DATA SHOWING IMPORTS FROM JANUARY TO AUGUST 
2017; ALL TRANSPORT MODES INCLUDED

TABLE 3-3

Code/Common name (0301) Totals

9927  Leopard Coralgrouper 2,209,227

9999  Marine fish, NESOI 1,238,555

9924  Green Grouper 1,669,329

9929  Other Groupers 963,938

9925  Tiger Grouper 742,662

9921  Giant Grouper 384,994

9920  Hybrid Groupers 18,900

9926  Flowery Grouper 16,805

9928  Squaretail Coralgrouper 10,304

9914  Green Grouper Fry 1,793

9922  High-finned Grouper 1,304

9931  Humphead Wrasse 399

GRAND TOTAL 7,258,210
 
N.B. No data for this period are recorded for:
0301 9951 – Mangrove (Red) Snapper
0901 9939 – Wrasses and Parrotfishes

Examination of recent C&SD 
records, revealed a paucity of 
data on species that typically 
come in by sea
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In summary, given the change in classification of many Hong Kong vessels to 
Class III (a) fish carriers, and the rise in number of vessels in this category, an 
increase in LRFF data in Customs records, particularly after 2009 (Figure 3-25) 
and over the last few years should have been observed. While no such increase 
in C&SD data was noted, there were also no obvious indications of a decrease in 
AFCD data over the same time frame (Figure 3-27). Such dynamics demonstrate 
that Hong Kong-licensed carrier vessels are still not adequately reporting their 
imports to C&ED.

FIGURE 3-27 IMPORTS BY SEA: AFCD DATA COMPARED WITH C&SD CUSTOMS RECORDS, 
2002–2016

Data source: C&SD & AFCD (HKLFV), 2017
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iii)	 The case of the Humphead Wrasse: The Humphead Wrasse continued to 
be sold after the CITES listing with legal animals entering the city every year, 
according to CITES records (Section 3.12.6). However, the species is not being 
adequately reported to AFCD/Customs (Figure 3-51). Since observations 
reveal that at least one Hong Kong fish carrier vessel is regularly importing 
this fish,239,240 it is evident that  Humphead Wrasse are entering Hong Kong 
without being registered with C&SD (or AFCD/CITES).241 

iv)	 Anomalies in data: It has been noted that some species recorded in HKLFV 
data by AFCD are not documented in C&SD data. The Mangrove Snapper, for 
instance, was recorded in C&SD data only until 2013, while AFCD recorded 
imports of this species for the whole of this period (to end 2016). 

v)	 Hong Kong-licensed fish carriers exempted from reporting entry/exit: It 
is not possible for Customs to determine whether fish carrier vessels have 
reported cargo because vessel classification is not indicated on cargo data 
submitted to Customs (see also Part II, Section 2). Since these vessels are 
not required to register their entries and exits to/from Hong Kong with the 

Despite recent clarifications, 
Hong Kong-licensed 
carrier vessels are still not 
adequately reporting their 
imports to C&ED
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Marine Department (which deals mainly with safety issues), their movements 
and activities are difficult to track. Consequently, Customs cannot follow up to 
ensure that manifests and declarations have been filed appropriately (Part II, 
Section 3).242,243 There is no valid justification for such entry/exit exemption,244 
and it is believed that its removal would enhance the Custom Department’s 
ability to ensure reporting by these vessels.

In summary, it is likely that a considerable volume of LRFF goes unreported (Figure 
3-28). AFCD’s claim that it covers ‘most’ of the LRFFT (traders) in its monthly 
interviews is unsubstantiated, and without a meaningful estimate of the total live 
fish trade volumes arriving in Hong Kong by all local vessels, the data are of 
limited value. Until 2003, AFCD had indicated that the data covered about 50% 
of the live marine fish import volumes.245 Recently, the Department stated that 
it accounted for the imports of eight traders. However, it is not known to what 
percentage of the total volume this covers as the number of importers is unknown. 

AFCD does not appear to know the current total number of traders in this specific 
category (HKLFV). The HKCSM states that it has 80 members, but the number 
of members that are LRFF traders is unclear because they are not distinguished 
from retailers or those who trade in other seafood-related products. Moreover, 
Chamber membership is not required in order to trade in LRFF, thus the proportion 
of live seafood traders represented by the Chamber is not known.246 

Based on AFCD’s estimate (50%), the total volume of LRFF (including Marine Fish, 
NESOI, live) brought into Hong Kong in 2016 could be as high as 21,745 MT. It is 
noted that this figure is 4,000 MT higher than that shown by C&SD and AFCD’s 
combined data for the same year (Section 3.4.2).

FIGURE 3-28 ESTIMATE OF UNDER-REPORTING BASED ON AFCD VOLUNTARY DATA COLLECTION, 
1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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As a considerable 
volume of LRFF is likely 
unreported, import volumes 
are considerably under-
estimated
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3.8.2	 Country Exports Inconsistent with Hong Kong Imports
Most studies on the LRFFT have focused on volume, country of origin and 
sustainability issues in source countries. Few analyses have compared the quality 
of trade data among key trading partners, such as Hong Kong, the Philippines, 
Malaysia, Indonesia and Australia. The few analyses that have been done indicate 
discrepancies suggestive of under-reporting by either source or destination countries 
and/or by traders. One such example is between Hong Kong and Australia.

Australia: Hong Kong Imports < Australia Exports
The Coral Reef Fin Fish Fishery that operates on the Great Barrier Reef is the only 
Australian fishery exporting live groupers to Hong Kong, the predominant retained 
species being the Leopard Coralgrouper. This is a limited-licence fishery with a 
Total Allowable Catch (TAC) made up of Individual Transferable Quotas (ITQ).247 
Compulsory logbooks are used to record landings of the Leopard Coralgrouper 
and other retained species, for which there are commercial catch limits and 
minimum legal size limits. 

Routine portside inspections are carried out by fisheries enforcement officers to 
verify logbooks and quota compliance. The vast majority (90–95%) of Leopard 
Coralgrouper caught enter the LRFFT and are exported from Australia entirely by 
air (transport vessels are prohibited to operate within the fishery) to Hong Kong. 
The fishes are flown out of Cairns or Brisbane, and all are shipped in oxygenated 
fiberglass bins that can hold up to 350 kg of fish. At the time of data collection, 
no flights from Cairns, Australia (where the fishes are exported from) fly directly 
to mainland China, so our understanding is that all air shipments will be unloaded 
in Hong Kong.248

When comparing reported ‘exports’ of live Leopard Coralgrouper from Australia 
(as recorded by the State agency) with reported ‘imports’ of Leopard Coralgrouper 
from Hong Kong C&SD data, sizeable and persistent discrepancies can be 
observed. Figure 3-29 illustrates the extent of these: C&SD data indicated imports 
were on average 50% lower than the comparative and highly reliable Australian 
export data over the period 2006–2016.

There is no explanation as to why these figures differ, but the data give cause 
for concern. C&SD figures on air imports have always been viewed as reliable 
data, and numerous peer-reviewed articles and reports have over years relied 
upon the information to report on industry trends and to theorise on the extent 
of overfishing, relative to the productivity of reef fisheries (Section 3.4.1). The 
extent of these discrepancies between Australian export data, considered 
highly reliable, and reported Hong Kong data begs the question of how much 
under-reporting is actually occurring, including for air transport estimates. This 
considerably undermines the supposed veracity of estimates of trade volumes, 
and has significant implications in terms of the magnitude of overfishing that may 
be occurring in source country fisheries. 

Discrepancies that account for over- or under-reporting between export and import 
data may be attributable to one or multiple factors, including:

Sizeable and persistent 
discrepancies can be observed 
between Australia’s export 
of Leopard Coralgrouper and 
Hong Kong’s imports, which 
are on average 50% lower, 
than export data

Import export discrepancies 
raise the question of how 
much under-reporting is 
actually occurring
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•	 Inaccuracies or omissions in the data collected by C&SD due to the way that 
shipments are reported on customs declarations by traders;249

•	 Under- or non-reporting of imports by the HKLFV and HKLFC, as a result of 
these vessels not providing customs declarations (Section 3.8.1);

•	 Exaggeration or under-reporting of export figures by source countries;250

•	 Under-reported trade volumes declared to C&SD by traders responsible for 
exporting fish out of source countries or importing fish to Hong Kong. It is 
possible that some live reef fishes that have existing commodity categories 
are only reported as ‘other marine fish’ rather than assigned to a more 
representative existing category;

•	 Non-reporting of re-exports to reduce duties in mainland China — there is 
significant smuggling of live seafood from Hong Kong into mainland China; and

•	 Trade bypassing mainland ports with live fish directly offloaded from vessels 
before or after entering Hong Kong and going straight to the border.

Documented re-exports 
from Hong Kong remain at 
low levels: 0.8% of imports 
on average. This is despite 
ongoing re-exports between 
Hong Kong and mainland 
China 

FIGURE 3-29 HONG KONG IMPORT DATA COMPARED WITH AUSTRALIA1 EXPORT DATA, 
CONCERNING PRIMARILY THE LEOPARD CORALGROUPER, 2006-2016

1	 The data is from Queensland, noting that Queensland has the only major commercial fishery targeting 
species desired by the live trade

2	 Import data from Hong Kong C&SD
3	 Export data from estimated from catch data provided by the Department of Agriculture and Fisheries 

(DAF) in Queensland
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3.8.3	 Inaccurate Re-export Data 
While imports into Hong Kong have exhibited an overall upward trend over the 
last two decades, re-exports are indicated at very low levels (0.8% of imports on 
average (Figures 3-30 & 3-31)), despite ongoing re-exports between Hong Kong 
and mainland China by both sea and air (Section 3.12). In 2016, a mere 46 MT 
of live grouper re-exports were recorded in the trade data, representing less than 
0.5% by volume of all live grouper imports for that year (Figure 3-30). The official 
data would imply that the vast majority of LRFFT stays in Hong Kong. It is, however, 
extremely unlikely that Hong Kong consumes 99% of LRFF imported. Rather, the 
prevailing situation is likely due to unreported re-exports, i.e. smuggling, rather 
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than a decrease in demand or in fish available for re-export (Section 3.12.3). There 
is a long history of seafood (and other commodity) trading and trade networks over 
the border with mainland China from Hong Kong, largely to avoid taxes and tariffs 
of produce moving into the mainland. 

FIGURE 3-30 LIVE GROUPER IMPORTS AND RE-EXPORTS TO AND FROM HONG KONG, 1999–2016 

Data source: C&SD & AFCD (HKLFV), 2017
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FIGURE 3-31 LIVE GROUPER RE-EXPORTS FROM HONG KONG, 1999–2016

Data source: C&SD & AFCD (HKLFV), 2017
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The available re-export live grouper (and Humphead Wrasse) data (Appendix A-I) 
are also inconsistent with the outcomes of trader interviews in the Philippines and 
Hong Kong and with several studies conducted in mainland China. 
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Collectively, these studies indicate that much of the LRFF imported into mainland 
China is via Hong Kong: 

•	 The majority of interviewed traders in Manila commented that up to 70% of 
their total LRFF trade was destined for mainland China, via Hong Kong;251,252

•	 Interviews with LRFF traders based in Hong Kong involved in the cross-border 
trade (with Shenzhen) also confirmed that a considerable volume of the LRFF 
entering Hong Kong is re-exported to mainland China;

•	 Again, according to one trader, the level of re-exports to mainland China was 
said to account for up to 70% of his total trade;253 

•	 A large Indonesian exporter confirmed that much of his grouper trade is 
destined for mainland China, via Hong Kong;254 and

•	 Exporter interviews corroborate those with LRFF traders in China conducted 
by WWF-Hong Kong in 2012,255 which indicate that a considerable volume of 
live groupers is regularly landed in border areas such as Yantian, Shenzhen, 
direct from Hong Kong. These exports have also been observed to include the 
CITES-listed Humphead Wrasse (Section 3.12.6).256 

It is thus apparent from these interviews that considerable volumes of live fish 
enter Hong Kong by air and sea and are being transported by sea across the border 
into mainland China by small speedboats/sampans (Section 3.12).257,258 Re-exports 
also occur by air.

Since re-exports are clearly being under-recorded, the consumption of live groupers 
within Hong Kong (i.e. total imports minus re-exports) cannot be accurately 
determined. Moreover, the importance of Hong Kong as a trade hub for China 
for live seafood is seriously under-monitored and not widely acknowledged. This 
further creates a substantial opening for IUU fishes entering the market, avoidance 
of income taxes by traders, and associations with organised crime with this high-
value industry.

3.8.4	 Data from Countries Unlikely to be Involved in the Trade 		
		 Persistently Reported
While not significant in terms of volumes recorded, clearly erroneous records 
concerning imports into Hong Kong by certain ‘source countries’ raise further 
questions as to the robustness of the data. In addition to those countries 
highlighted in Section 2, there are sporadic records in the ‘Marine fish, NESOI, 
live’ category associated with live reef fishes that are clearly not supplying LRFF 
to Hong Kong. Such countries include Haiti, Portugal, Norway, Greece, Austria, 
Switzerland, Netherlands, Slovakia and Ireland.

These data anomalies could have occurred due to genuine nomenclature confusion, 
carelessness, and errors or constraints perceived by traders/exporters in the 
selection of appropriate commodity codes when filling out trade documentation 
(note that it is the responsibility of the trader/exporter to select appropriate coding), 
such as that caused by species that have similar names. An example would be 
‘trout ’ and ‘coral trout ’ (i.e. Coralgrouper) species, with the former noted to exist 
in several of these countries.

Anomalies in trade data 
persist



88

FIGURE 3-32 GRAPHIC DEPICTING THE JOURNEY OF LRFF FROM THE SEA TO THE TABLE

 STORM CLOUDS GATHERING

3.9	 A Fragmented, Complex and Clandestine Supply Chain 

3.9.1	 Fragmentation and Lack of Transparency
The LRFFT market (or supply) chain is complex, involving multiple parties and 
transfers, from capture, through consolidation, to export, wholesale, retail, and 
ultimately consumption (Figure 3-32). The trade’s international scope, relatively 
simple storage and transport infrastructure, low-gear technology and distance 
between fishing grounds and markets together create an intricate and opaque 
chain that is poorly understood (Appendix A-IV). Of particular note is that the 
numerous suppliers (fishers) and consumers at the two ends of the chain are 
linked by a relatively small group of people made up of exporters, importers, 
wholesalers and distributors. It is this characteristic of the LRFFT that calls for 
intervention and improvement (Figure 3-33).

Despite concerted efforts in both source and demand countries, engagement has 
focused mainly on source country governments and the ends of the supply chain 
(i.e. fishers and consolidators, retailers and consumers), with little meaningful 
engagement of the middle section (red square) (Figure 3-32).  

Exporter

Distributer
Retailer 

(Restaurant/Market/Shop)

Consumer

Wholesaler

Commercial/ 
Artisanal Fisher

Source: ADM Capital Foundation. (2015). Mostly Legal, But Not Sustainable. How Airlines 
can Support Sustainable Trade in Live Reef Food Fish. ADMCF, Hong Kong.

Numerous parameters 
contribute to an intricate and 
opaque LRFFT supply chain 
that is poorly understood

Despite its importance, there 
has been little meaningful 
engagement with exporters, 
importers, wholesalers etc.
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FIGURE 3-33 GRAPHIC DEPICTING THE BOTTLENECK IN THE LRFFT
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Source: ADM Capital Foundation. (2015). Mostly Legal, But Not Sustainable. How Airlines 
can Support Sustainable Trade in Live Reef Food Fish. ADMCF, Hong Kong.

It has proven difficult to derive sustainability commitments from these agents 
(traders/transporters) as they tend to prioritise short-term gains over the long-
term future of their business and ultimately the resources.259 Their success is 
not tied to the well-being of natural resources in any one area as they are able 
to source fish from multiple sources, move between sources and may also have 
multiple business interests beyond live fish (Section 1.3). Moreover, anecdotal 
evidence suggests that close and somewhat secretive business connections and 
relationships exist among a relatively small number of operators who control a 
large part of the trade. 

The majority of LRFF exported within the region is bound for Hong Kong, but 
traceability is a challenge due to the fragmented nature of the supply chain and 
a lack of transparency in the reporting of catches, exports and imports. With the 
exception of Australia, poor monitoring by source countries and under-reporting 
by major import centres (most notably Hong Kong and mainland China) present 
major challenges to a better understanding of the overall trade (Section 3.8).

Often, fishers do not even know the final destination of their fish, which are 
initially sold to primary traders (consolidators) who consolidate catches from a 
large number of artisanal fishers in source countries and then transport these 
catches in large volumes to a major city or airport hub, where secondary traders 
buy and forward them on (Appendix A-IV, Section 1.2). Alternatively, fish carrier 

Poor monitoring by source 
countries and under-reporting 
by major import centres 
present major challenges to 
traceability
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vessels come to collect fish from the multiple consolidation points and export 
them directly, mainly to Hong Kong. For both air and sea transport, there are 
differing logistical requirements between countries, contingent upon location of 
fishing grounds, requirement for land and/or sea transport in-country, access to 
export hubs, and business networks to facilitate trade flow. These are laid out in 
Appendix A-II and A-IV.

There are four major modes of international trade, three by sea (foreign vessels, 
HKLFC and HKLFV) and by air (Section 3.7). LRFF shipped to Hong Kong by air are 
packed in polystyrene boxes or purpose-built aerated or oxygenated fibreglass 
transport bins (Box 3-6). In the case of the latter, the fish are prepared for 
shipment by lowering their metabolism in cold water (i.e. around 18°C). Fishes 
shipped in polystyrene boxes are placed in plastic bags that are super-saturated 
with oxygen, and the fishes themselves are often sedated with chemicals. Note 
that information on these chemicals is not currently available. Fish shipped by 
sea are held for days to weeks in carrier vessels, the hull of which is subdivided 
into compartments. Depending on the size of the vessel, between about 15 and 
45 MT of fish can be transported long distance in a single ship. The international 
nature of the trade and the need to ship live fish in water mean that the transport 
sector also gains economically from the trade.

Both Styrofoam and purpose-built aerated or oxygenated transport bins (Figure 
3-34) are sealed before reaching airport or port cargo areas, making it impossible 
for the contents to be inspected without opening the container, with potential for 
compromising the cargo.

Styrofoam boxes remain the predominant means to transport live fish. In terms of 
fish health, minimising mortality and reducing waste, strong arguments can be made 
for using transport bins where LRFF are in transit for more than eight hours. Note that 
Styrofoam boxes are also used for short-distance transport within Hong Kong and 
between Hong Kong and mainland China.

For most major exporting countries (the Philippines, Indonesia and Malaysia), transit 
times from packing in source areas to unpacking in Hong Kong range from four to six 
hours. For this reason, Styrofoam is generally preferred, with cost and convenience 
seen as the main factors. On the other hand, despite their higher initial costs, 
transport bins are much more durable and can likely minimise mortality. They can be 
economically returned empty to exporters by sea for re-use.

BOX 3-6 CONTAINERS USED TO TRANSPORT LRFF BY AIR

The international nature of 
the trade and the need to 
ship live fish in water mean 
that the transport sector 
gains economically

As Hong Kong is a free port, tariffs/duties are not imposed on import/export/
re-export commodities upon arrival, and formalities and associated payment 
schedules are limited to cargo-handling charges, satisfaction of customs 
documentation to C&ED and, in the case of CITES species, AFCD documentation 
(see Part II). As noted in Section 2, fish carrier vessels and airline carriers are 
required to report their cargo to Customs.
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Transportation companies will then take the cargo to the next destination, generally 
Macau or mainland China. For all transport modes, an import declaration and 
manifest disclosing information about the live reef fish cargo that is being carried 
should be produced within 14 days of import. In practice, however, this is not 
being fully complied by many HKLFV (Section 3.9 and Part II). A summary of the 
major transport routes is presesnted in Figure 3-3.5.

3.9.2	 Muddying the Waters, the Issue of Tax Evasion  
As stated above, a major attraction of transporting LRFF via Hong Kong is the 
evasion of import tariffs imposed on luxury seafood going into mainland China, 
which are at least 17% VAT.260  This is possible due to long-established trade 
connections and minimal border checks, which enable significant smuggling to 
take place across the border. 

In addition to tariff evasion, taxes are largely avoided when exporting live fish 
by sea or by air due to under-declaration of the shipment value. For example, 
in Indonesia, some agents that ship out boxes of fish from Indonesian airports 
report much lower values than the cargo is actually worth, which translates to 
lower taxes paid to the Indonesian government.261 This is partly achieved by 
claiming cultured fish prices for wild-capture fish, which are much higher in value. 
Protected species are also shipped out undetected due to lack of or insufficient 
oversight by government officers.262

OXYGENATED TRANSPORT BINFIGURE 3-34

Photo: Geoffrey Muldoon (2007) 

A major attraction of 
transporting LRFF via Hong 
Kong is the evasion of import 
tariffs imposed on luxury 
seafood going into mainland 
China
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3.10	 Trade Dynamics: Summary of Current, Emerging and  
	 Future Trends 

3.10.1	 Introduction
As highlighted in preceding sections (e.g. Sections 3.3 & 3.5.2), the trade in 
groupers into Hong Kong and mainland China from Southeast Asia and the Pacific 
has historically been in live (as opposed to chilled/frozen/fresh) form, due to the 
significantly higher prices fetched by live animals and a consumer preference, 
especially in southern China, for extremely fresh produce. In terms of LRFF 
consumption, Hong Kong has long been a major consumer and the hub through 
which live fish transit into mainland China. However, these trade dynamics are not 
static, and there are emerging trends to watch.

3.10.2	Increasing Proportion of Cultured Fish in Trade 
Although trade data do not distinguish between wild-capture and farmed 
products, all indications are that cultured LRFF are increasing in the trade relative 
to wild-caught fish. This is supported by interviews with traders in Hong Kong and 

Hong Kong has long been a 
major consumer of LRFF and 
the hub through which live 
fish transit into mainland 
China

Cultured LRFF are 
increasing in the trade 
relative to wild-caught fish

FIGURE 3-35 SUMMARY OF TRANSPORT ROUTES AND MODES FOR LRFF REPORTED BY TRADERS 
IN THE PHILIPPINES*, MALAYSIA AND HONG KONG

* Note: There is overland transport between fishing grounds and collection areas such as Roxas, Puerto 
Princesa and Quezon. For example, from Araceli and Taytay to Roxas, and from Narra to Quezon etc.

Source: Stan Shea, based on interviews with traders in Hong Kong, the Philippines and Malaysia, April 2014
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observations by the staff at the Fish Marketing Organization (FMO), who claimed 
that about 50–60% of the live fish passing through the market are now cultured 
(Section 3.5). Considering the parallel increased production of cultured species 
(such as Hybrid Groupers, especially in mainland China), it is expected that, based 
on a growing population and rising disposable incomes alongside relatively static 
wild-catch volumes (Figures 3-38 & 3-39, Section 3.11.2), this trend will continue.

However, the trade in wild-caught fishes will continue as long as wild fishes are 
available because of: 

•	 Constraints and costs of fish feed needed for cultured fish;
•	 A preference for and higher unit value of wild-caught fish (which help to offset 

high transaction costs of trade, particularly in transport operations; also, rarer 
species fetch higher prices); and 

•	 Greater species diversity.

3.10.3	Emergence of Chilled/Fresh/Frozen Reef Food Fish
Frozen fish appear to be increasingly accepted in Asian markets and are fetching 
higher prices than they did previously, which means that there is a higher incentive 
to trade in them. Indeed, recent years have seen an increase in the trade of such 
fishes in Asia. Examples range from growing exports from Fiji (a country that 
halted live grouper exports over a decade ago, but recently resumed dead grouper 
exports to Hong Kong), considerable volumes imported into Taiwan (see below), 
and burgeoning chilled grouper volumes being exported from Palawan. 

While little is known about which species dominate this sector, Leopard Coralgrouper, 
Humphead Wrasse and Giant Grouper have all been reported or observed on sale 
in Hong Kong and mainland China recently. In Malaysia, the Humphead Wrasse 
has been on sale in frozen packed form for several years (see Figure 3-8, Section 
3.4.4).263 While data on trade in dead groupers are sparse, the trade is clearly 
substantial. From 2012 to 2016, Taiwan imported about 7,800 MT of chilled/fresh/
frozen grouper, mostly from Indonesia.264 The same database reported almost six 
MT of live grouper (not including fry) over the same five-year period.

3.10.4	Hong Kong to Continue as the Key Trade Hub
In response to questions about how LRFF will be handled logistically in the future, 
40% of traders in Hong Kong indicated that seafood products would likely enter 
mainland China via a combination of routes, including arriving directly at the 
Chinese ports of Zhuhai and Shekou, imported to and re-exported from Vietnam, 
or exchanged by transhipment on the high seas.265 The remaining 60% of traders, 
however, believed that due to Hong Kong’s tax-free port status, the frequency of 
flights and the ease of access from source countries into Hong Kong, the city will 
likely continue to be the core LRFF trading hub in the region for at least the next 
five years, i.e. up to 2019/2020.266

Frozen fish are increasingly 
accepted in Asian markets 
and are fetching higher 
prices

Traders believe Hong Kong 
will continue to be the core 
LRFF trading hub in the 
region for at least the next 
five years



94

 STORM CLOUDS GATHERING

3.10.5	Boom or Bust, a Grim Outlook for All Groupers in the South  
	 China Sea 
Looking forward, recent research using predictive modelling illustrates the 
unsustainable nature of the trade in groupers, whether live or dead. If business 
continues as usual in grouper fisheries, adult grouper biomass in specific 
geographies is likely to fall by around 75% over the next 30 years.267 This is 
assuming that the total number of fishing vessels and fishing effort increase 
at a global average of 2% per year (accounting for technological improvement 
but lack of effective management). As a result, catches would fall by as much 
as 57%, and landed values would drop by between 16% and 30%. Prices for 
consumers would rise by more than 8.5 times in real terms. These results indicate 
that without improvement in fisheries management, there will be decreases in 
revenues and impacts on livelihoods. In addition, due to the ‘conspicuous’ nature 
of consumption and the market economics of the LRFFT, wealthy consumers are 
likely to be able to accommodate increasing prices (Section 3.11).

On the other hand, if grouper fisheries could be sustainably managed through 
a change in fishing effort (while still meeting demand), grouper biomass would 
increase by more than 30%, while catches and landed values would increase by 
16–30%.268 

Whilst this research is based on a number of assumptions and figures are 
predictive and, at times, inferential, the results serve to highlight the situation the 
LRFFT will face if nothing is done to address impending sustainability issues.

3.11	 A Value Chain Like No Other, an Artisanally Sourced  
	 Luxury Commodity

3.11.1	 A High-Value, Low-Volume Trade
The estimated volume of the international LRFFT does not appear substantial when 
compared to many other commercially significant marine fisheries (e.g. Tuna). 
However, in terms of its economic importance and impacts, volume estimates 
can be misleading. For example, the global annual value of the legal trade in shark 
products (including fin) is almost US$1 billion,269 which is slightly less than the 
value of the LRFF trade. The LRFFT is characterised by three important factors:

i)	 The high per unit value, which can deliver large profits and sustain a highly 
lucrative business with high transport costs at relatively low volumes; 

ii)	 The fact that target capture fisheries are not very biologically productive 
means that even at relatively low volumes of trade, fisheries are under stress; 
indeed, several threatened species are also among the most valuable (Section 
3.2.1); and

iii)	 The relatively secretive and poorly understood nature of the trade in wild-
caught fish and extensive associated IUU mean that the true volume of the 
trade and its value are much higher than estimated here.  

LRRFT is more valuable than 
the trade in shark products

Even a relatively low 
volumes of trade, LRFF 
fisheries are under stress
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BOX 3-7 LRFF PRICES

RETAIL* WHOLESALE**

Retail prices for several commonly-traded 
groupers typically range from US$25 to 
US$150 (HK$194 to HK$1,164) per kg in 
Hong Kong, with consumers in mainland 
China often paying much higher prices.
Top prices recorded to date in mainland 
China are for High-finned Grouper and 
Humphead Wrasse, with up to US$600 
per kg (HK$4,656 per kg). The more 
abundant and highly valued Leopard 
Coralgrouper fetches as much as US$300 
per kg (HK$2,328 per kg). Traders are 
particularly interested in the higher value 
species (retail) because they deliver higher 
profit margins than lower value species.

Wholesale prices of live wild-
caught and cultured marine 
fishes are available in Hong Kong 
markets, as recorded by the Fish 
Marketing Organization (FMO). The 
Leopard Coralgrouper fetches the 
highest price at US$580 per kg 
(HK$4,535 per kg), with the Green 
Grouper fetching the lowest prices 
at US$24.8 (HK$194) per kg on 
average. By way of comparison, the 
lower valued snapper ranged from 
US$7.2–19.44 (HK$57–152) per 
kg over the same period in January 
of 2016.

Sources:  
* Fabinyi, M., & Lui, N. (2014). ‘Seafood banquets in Beijing: Consumer perspectives and implications for  
	 environmental sustainability’, Conservation and Society, vol. 12, no. 2, pp.218-228.
	 Heru Perumo. (trader) (February 2014, pers. comm.) Michael Fabinyi. (2013, pers. comm.)
** Fish Marketing Organization, viewed March 2017, <http://www.fmo.org.hk/price?id=8&path=12_43_5 6>.
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The trade in LRFF incurs high transportation and transaction costs (Section 3.11.3) 
as well as high levels of risk, especially for species with high mortality rates 
(Section 3.11.3). As a result, high prices and profits from wild-capture LRFF (some 
species retail for hundreds of US$ per kg) ensure ongoing economic viability of 
the trade, even with declining stocks (Box 3-7). Despite substantial increases in 
farmed fish production over the last five years, wild fish continue to be an integral 
part of the trade with ongoing implications for the status of this natural resource 
(Section 3.10). 
	

Prices of wild-caught 
LRFF typically increase as 
availability declines

High prices and profits from 
wild-capture LRFF ensure 
ongoing economic viability of 
the trade

The higher prices of wild-caught fish (Figure 3-36), which typically increase as 
availability declines, unsurprisingly acts as a considerable incentive to persistently 
and aggressively seek new fishing grounds, or to continue to procure animals from 
traditional areas, despite fish populations declining to worryingly low levels, as in 
the case of the Humphead Wrasse, Leopard Coralgrouper and Flowery Grouper 
in some locations.270,271,272 
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FIGURE 3-36 WHOLESALE PRICES (US$) FOR CULTURED VERSUS WILD-CAUGHT GROUPERS FOR FIVE SELECTED LRFF SPECIES,  
SPANNING LOWEST TO HIGHEST PRICES, 2005–2016

Note on the Leopard Coralgrouper:
i)	 Some culture is known to occur, but not in commercially 	
	 scalable quantities.
ii)	 Culture prices are probably based on small/negligible volumes.

Source: HK Fish Net. (2016). Fish (Price in HK$/kg), 
 <http://sc.afcd.gov.hk/gb/hk- fish.net/english/fisheries_
information/wholesale_prices.php>.
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The data clearly show that wholesale prices for a given species are much higher for 
wild-caught than cultured individuals. In some cases, prices are doubled for wild-
caught animals. They also show a clear discrepancy in absolute terms between 
the lowest and highest-valued species. Also of note is the greater increase in 
capture prices compared to culture prices of the same species in recent years, 
as well as the wider differential between capture and culture prices for the more 
highly valued species.

Fishing communities are understandably attracted into supplying fish to this trade 
in anticipation of high incomes (Section 3.11.2) and/or because of ‘donations’ 
to their community or other incentives.273 Financially, however, the benefits they 
receive, while sometimes substantial in the short- to mid-term, vary considerably 
among source countries and can be short-lived. This has happened when traders 
move away from once-lucrative and formerly productive fishing grounds that 
have become depleted, or relocate due to worsening trade relationships with local 
communities or leadership.274 In many instances, declines in fisheries for market-
sized fish have led to a rise in fisheries for juveniles that then need to be grown out 
to market size. This trend from growth to recruitment overfishing275 continues until 
the fishery ceases altogether due to a lack of sufficient fish. The fishery targeting 
Leopard Coralgrouper in the Calamianes Province of Palawan, Philippines, is one 
such example.276

Regarding the value of the LRFFT to Hong Kong, government import data over the 
last 17 years show that the LRFFT accounts for at least 4.5% (‘at least’ because 
the trade is known to be under-reported relative to other seafood categories) of 
the total value of all classes of imported seafood, even though it represents only 
1–2% of the imported seafood volume. By weight, live reef fish is the eighth 
most common category of seafood imported into Hong Kong, behind (in order) 
‘other fish’, shrimp, molluscs, carp, salmon and crab, according to official figures 
(C&SD).277

Value of the Trade to Hong Kong
Estimating the total wholesale and retail values of the LRFFT to Hong Kong has 
always been challenging due to data limitations caused by incompleteness of 
reported import data (few species are specifically identified, for example), under-
reporting and the lack of distinction between cultured and wild-capture sources, 
an important consideration given the variation in the two prices (Figure 3-37). In 
addition, there are significant levels of smuggling, both out of source countries 
and into Hong Kong. The secretive and dispersed nature of the trade also makes 
realistic estimates particularly onerous. In sum, and considering a range of issues, 
it is clear that the value and volume of the trade is considerably underestimated.

Declines in fisheries for 
market-sized fish have led 
to a rise in fisheries for 
juveniles that then need to 
be grown out to market size

In Hong Kong, LRFFT 
accounts for at least 4.5% 
of the total value of all 
classes of imported seafood, 
but only 1-2% of the 
imported seafood volume
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FIGURE 3-37 VOLUME VERSUS VALUE OF THE LRFFT, EXPRESSED AS PERCENTAGE OF TOTAL 
SEAFOOD IMPORTS TO HONG KONG, BASED ON HONG KONG IMPORT DATA, 
1997–2015 

Source: Felix Chan. Unpublished data. Data from C&SD and AFCD.
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Using FMO datasets and AFCD import data, wholesale and retail values of LRFF 
imported into Hong Kong from 2005 to 2016 have been estimated (Table 3-4). 
While wholesale value calculations were taken directly from the government 
database, retail values were estimated by applying several simplifying assumptions 
and extrapolations.278

According to Table 3-4, the retail value of the LRFFT in 2016 is estimated at 
almost US$1.1 billion. Given the considerable and acknowledged under-reporting 
of imports into Hong Kong by sea and air (Section 3.8), if it is accepted that 
imports are under-reported by between 20–50%, then the actual retail value of 
Hong Kong’s LRFFT in 2016 should be well in excess of US$1 billion annually 
(Table 3-4). To put this in context, Australia’s annual seafood product exports 
in 2012–2013 were about US$898 million (AU$1.18 billion).283 It should be 
noted that Australia exports high-value products, such as rock lobster, abalone  
and tuna.279

The 2016 retail value of 
the LRFFT is estimated at 
almost US$1.1 billion
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ESTIMATED VALUES OF SPECIES IN THE LRFFTTABLE 3-4

Species Average 
Annual 

Wholesale 
Price (US$/kg)1

Estimated  
Total Wholesale 

Value (US$), 
20162

Estimated  
Total Retail  

Value (US$), 
20163

Giant Grouper 39.7 52,837,122 113,071,442

High-finned Grouper 125.8 2,076,123 3,274,046

Green Grouper 23.8 69,820,060 136,692,978

Tiger Grouper 50.5 53,817,954 99,839,548 

Flowery Grouper 50.2 9,570,506 18,308,378 

Leopard Coralgrouper 78.8 286,123,490 464,950,671 

Squaretail 
Coralgrouper

37.8 6,587,472 13,833,691 

Other Groupers 28.4 38,659,358 80,411,465 

Humphead Wrasse 153.9 Realistic volume data not available 
as a result of illegal trade and lack 
of reporting to AFCD and C&SD.

Hybrid Groupers 14.1 21,037,381 40,181,399

Mangrove Snapper 14.4 1,309,998 3,248,795 

Other marine fish4 16.7 48,247,387 100,354,566 

TOTAL 
(excluding Humphead Wrasse and  
Wrasses & Parrotfishes)

590,086,855 1,074,166,985 

 

Note:
1.	 Species average annual wholesale prices obtained from FMO historical wholesale price datasets for the period 

2005 to 2016. Wholesale prices do not consider source of fish (capture or culture) because the database 
providing volumes does not make this distinction, giving rise to potential overestimation.

2.	 Species average annual wholesale price is multiplied by recorded volume of imports for the suite of imported 
LRFF species for that year to determine species wholesale value in US$.

3.	 In the absence of complete retail price data for the period 2005–2016, species average annual wholesale 
prices published by FMO have been multiplied by average retail price mark-up to determine retail price value in 
US$. Data on wholesale and retail prices collated by Chan for the period 1999–2005 was applied by Peterson 
and Muldoon (2007) to undertake empirical research. Using accepted statistical approaches to test for ‘co-
integration’, they determined that wholesale and retail prices of the main LRFF species for which data have been 
collected were statistically integrated, thus supporting the notion that average mark-up or margin can be used to 
determine retail values of key species in the trade.

4.	 Excluding Snooks and Basses and Mangrove Snapper. 

Source: FMO, Chan & McGilvray. (2004). Unpublished data.
Peterson & Muldoon. (2007). Wholesale and retail price integration in the live reef food fish trade. In Johnston, B. 
(ed.) Economics and Market analysis of the Live Reef Fish Trade in the Asia-Pacific region. ACIAR Working Paper 
No. 63, Australian Centre for International Agricultural Research, Canberra.
Chan, F. Ongoing study on LRFFT conducted at the University of Hong Kong.
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3.11.2	Prices, Demand and Scarcity Mean Rising Value and Increasing  
	 Pressure to Exploit
Price, Demand and Income Drivers
In conventional markets, price is typically an indicator of levels of supply relative 
to demand, such that when demand exceeds supply, price usually rises and vice-
versa. The LRFFT, however, tends to differ from such conventional markets due to 
a combination of factors including:

i)	 Higher than normal mortality risks associated with live products, especially 
during transit when these fish are more susceptible to dying from stress or 
poor transport condition;

ii)	 The biologically limited supply due to the nature of the wild fish populations 
that make up the capture fishery component of the trade (Sections 3.2 & 
3.5.2); and

iii)	 Wealthy consumers being prepared to pay ever higher prices as their wealth 
increases and animals become increasingly rare (and hence more expensive), 
due to a strong association between luxury seafood and social status.

Demand for LRFF is driven 
by general income levels 
rather than by price

Importantly, demand for LRFF is driven by general income levels rather than by 
price, thus confirming it as a luxury good (Section 3.3).280,281 As a luxury item, LRFF 
commodities exhibit different elasticity traits (Box 3-8) compared to non-luxury 
seafood, such that rising incomes and declining supplies can place additional 
pressures to supply them even as they get more expensive and natural supplies 
decline.282 By comparing price trends for high-value, mainly wild-sourced species 
against lower-value,mainly cultured species, it is possible to make inferences as 
to the ‘luxury status’ of different LRFF species. This can help us understand how 
the demand and supply of that species may be influenced by changes in income. 
There are also implications for highly desirable species that are largely or only able 
to be taken from the wild that become more expensive when populations decline.

The degree to which individuals, consumers or producers change their demand or 
the amount supplied in response to price or income changes is reflected by what is 
known as its price or income ‘elasticity’.

For example, a small change in price and a large change in demand signify a price 
‘elastic’ product, while a large change in price and a small change in demand imply 
a price ‘inelastic’ product.

BOX 3-8 ELASTICITY



101

 STORM CLOUDS GATHERING

Value Increasing with Scarcity
A common and critical problem of luxury markets is that they can stimulate 
perverse behaviour, whereby increasingly limited natural supplies result in a 
product becoming more valued as it becomes increasingly rare. One illustrative 
example is the Humphead Wrasse, which was listed as Endangered in 2004 
(Section 3.6.11) and became the first reef food fish to be added to CITES that 
same year due to unsustainable demands in the international live fish trade. The 
high demand for this increasingly limited resource has seen the species fetch 
ever higher prices, deliver higher profit margins, and hence continue to motivate 
traders to source and market it, illegally if necessary, despite protective legislation 
and declining supply.

The wholesale price of the Humphead Wrasse (all are wild-caught, and most are 
sold after a period of grow-out in captivity since market-sized fish are uncommon) 
has increased disproportionately compared to other LRFF species. By comparison, 
Green Grouper prices remained fairly static between 2005 and 2016. Prices for 
the highly desired Leopard Coralgrouper have also increased but at lower rates 
(Figure 3-38). This upsurge in prices for the Humphead Wrasse over the past 
12 years, albeit at a slowing rate, has been specific to this species and reflects a 
phenomenon known as scarcity value.

The wholesale price of the 
Humphead Wrasse) has 
increased disproportionately 
compared to other LRFF 
species

FIGURE 3-38 MONTHLY CAPTURE WHOLESALE PRICES (HK$) OF FIVE LRFF SPECIES (HUMPHEAD 
WRASSE, LEOPARD CORALGROUPER, FLOWERY GROUPER, GREEN GROUPER AND 
TIGER GROUPER), 2005–2015 

Source: FMO’s Fishnet Database, 2013 
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While scarcity value can help explain significant price rises for Endangered species 
such as the Humphead Wrasse, other economic indicators provide insights into 
drivers of price and value, in addition to taste preferences. As noted above and 
confirmed by Peterson (2007)283, consumption of LRFF is highly dependent on 
income. Data on wage growth in Hong Kong (Figure 3-39) show average incomes 
rising steadily since the global economic crisis of 2008. Prices for the Humphead 
Wrasse have seen an upsurge since 2009, following the global economic 
crisis. Even for the Leopard Coralgrouper, whose supply has been consistently 
increasing due to a combination of growth, continued recruitment overfishing and 
exploitation of new fishing grounds (Figure 3-38), we can see ‘peak’ prices for this 
species being slightly higher (and in particular during Chinese New Year) after the 
economic crisis – likely a result of income elasticity. For species such as Tiger and 
Green Groupers, the supply of which have been increasing from culture sources, 
small upward trends in prices are also evident.

Trade Dynamics Mask Scarcity Threat
As noted above, increasing value is usually associated with increasing rarity or 
scarcity of highly desirable species in exploited populations, particularly in luxury 
commodity markets such as the LRFFT.284 Such threats to the resource are even 
greater when increasing scarcity285 is temporarily masked by the expansion of 
fishing efforts into new fishing grounds or the exploitation of new stocks to 
maintain stability of supply, even as populations of a species decline globally or 
nationally (Sections 3.2 & 3.4). Similar examples have been amply recorded for 
other luxury seafoods, from invertebrates286 to sharks.287,288

FIGURE 3-39 AVERAGE MONTHLY SALARY IN HONG KONG, 2008–2016 

Source: C&SD, 2017 
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Increasing scarcity is 
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stability of supply
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Coralgrouper were higher 
after the economic crisis –  
likely a result of income 
elasticity
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From 2002 to 2016, recorded 
LRFF import volumes rose on 
average by less than 1.6% 
per year, while associated 
average values of traded fish 
rose by more than 8.5%.

Further evidence of the likely impacts of greater natural scarcity and rising 
demand and incomes on luxury fish species can be seen in Figure 3-40 below. 
While import volumes remained relatively stable over the decade up to 2012, 
these have increased since 2013, along with steadily rising value. Over this period, 
while recorded volumes rose on average by less than 1% per year, associated 
average values of traded fish rose by more than 10% annually. Factoring in the last 
four years to 2016, volume increases have averaged 1.6%, while value increases 
averaged 8.5%. The majority of these value increases were driven by high-value 
luxury species, particularly those traded in large quantities, such as the Leopard 
Coralgrouper. It is possible that the relative (to volume) rise in value, however, 
will not continue given the growing proportion of farmed groupers in the trade 
(hence lower unit value). On the other hand, increasing challenges in feed supply 
for culture operations of high trophic level carnivores, such as groupers, may limit 
mariculture growth in the future, alongside continued interest in wild-capture 
fisheries (Section 3.5).

FIGURE 3-40 VOLUME AND RETAIL VALUE OF IMPORTS, 2003–2016

Sources: AFCD and C&SD data.
HK Fish Net. (2016). Fish (Price in HK$/kg), <http://sc.afcd.gov.hk/gb/hk- fish.net/english/
fisheries_information/wholesale_prices.php>.
Volume data from AFCD/C&SD and retail value are calculated as described in Table 3-4.
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A contrast to this is the trend of supply and demand irregularities, whereby supply 
significantly overshoots demand, causing prices to plummet. In the LRFFT, we 
see this situation associated with farmed, as opposed to wild-sourced, species. 
A recent example is the hybrid Sabah Grouper, which was initially very popular 
among Chinese consumers and commanded high prices, with wholesale prices 
reaching US$40 per kg in 2011.289 However, encouraged by these prices, 

As production of Sabah 
Grouper in Malaysia and 
Hainan soared, wholesale 
prices fell dramatically
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production in Malaysia and Hainan soared, and massive oversupply saw wholesale 
prices fall dramatically to US$12–15 (HK$94–117) per kg by 2013, such that 
farmers were barely covering the costs of production. In 2016, wholesale prices 
for the Sabah Grouper stabilised at around US$20–22 (HK$156–172) per kg. 
Similar examples of this ‘boom and bust ’ cycle in LRFF mariculture can be seen in 
the farming of Tiger and High-finned Groupers at small-scale hatchery operations 
in Indonesia, as the market alternates between producing these two species.290 
At a major hatchery in Gondol, Bali, productions of the Tiger Grouper, High finned 
and Leopard Coralgrouper see average survival rates of 30% for Tiger Grouper, 
but only 2% for Leopard Coralgrouper. Despite an annual production capacity of 
2.5 billion grouper seed in 2016 in Bali (Gondol) alone, the domestic aquaculture 
sector has been unable to absorb this production. The majority of seed produced 
are sold to aquaculture businesses in Malaysia, Taiwan and the Philippines.291

3.11.3	Using the Value Chain to Identify Drivers of Unsustainability
In contrast to a traditional supply chain analysis that identifies the logistics and 
parties in the supply of a product, a value chain analysis aims to assign information 
on costs, revenues and profitability to the supply chain agents responsible for 
moving the product from fishing grounds to market (i.e. freight, processing costs).292 
It describes the activities required to bring a product to the final consumer and, in 
the case of international products, the extent to which intermediaries/agents gain 
from participating in the chain.293 Such analysis can help to identify constraints 
(e.g. information flows and practices, such as handling, quality control, etc.) along 
the chain that can serve to enhance benefits of trade to agents, especially those 
in source countries. Value chain analysis can also help to highlight opportunities 
for value-adding, opportunities and key points for action for a more biologically-
sustainable trade, and for exploring issues of equity, market power and benefit 
sharing that can undermine sustainability.

Better understanding the distribution of economic value along the LRFF value 
chain requires consideration of the:

i)	 Financial risk borne by these various intermediaries and its influence on the 
distribution of value; and

ii)	 Price relationships along the value chain.

Value Distribution
Many factors determine value distribution and the percentage of the final value 
extracted at certain points along the value chain, particularly complexity (Box 3-9) 
and risk. Key factors affecting distribution of value include:
•	 The amount of processing required for consumer markets. More 

processing results in a higher percentage of the final value accruing to 
processors, usually at the expense of the supplier (fisher).

•	 Storage and transportation requirements of the product. Where the 
product is transported in fresh or frozen form, a greater contribution of final 
value tends to accrue to wholesalers and distributors.

Key factors affecting 
distribution of value include: 
processing, storage/
transportation, perishability 
and fisher indebtedness
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•	 The perishable nature of the product and risk of product loss. Where 
the product is perishable in nature, as with LRFF, the value extracted by 
wholesalers and retailers tends to be greater (Figure 3-42).

•	 Fisher indebtedness, whereby patronage systems can reduce the ‘net ’ value 
a fisher retains from each fish sold.294,295

‘Complexity’ is influenced by factors such as:

i)	 Scale of fishing (i.e. artisanal versus industrial);ii) Distance of fishing grounds  
	 (i.e. fisher) from infrastructure (storage and transport); and 
iii)	 Market dynamics and level of integration in the supply chain.

The characteristics of developing country fisheries (e.g. many small-scale/artisanal 
fishers and traders and little regulation) and the remoteness of fishing grounds 
tend to reinforce complexity in value chains. Remoteness, along with handling and 
husbandry techniques, will also dictate risk of product loss from mortality as the 
product moves along the supply chain.

BOX 3-9 COMPLEXITY IN THE CONTEXT OF VALUE DISTRIBUTION

Aquaculture producers, i.e. fish farmers, usually have more control over the 
product and pricing (compared to fishers dealing directly with their catches), and 
are less subject to price fluctuations as they can better regulate when they release 
product onto the market. Similarly, if wild-caught fish are kept in holding pens 
(i.e. ranching), then their release onto the market can also be somewhat regulated 
or controlled. This is especially so for high-value species grown out from juvenile 
stages, such as the Leopard Coralgrouper or Humphead Wrasse, whose prices 
escalate significantly during peak demand periods (i.e. Chinese New Year). 
However, such price controls are more likely to be exercised further downstream 
than by the fisher, or even the culturist.

Risk and Variation in Value Distribution
Risk, in many forms, will impact profit margins and distribution of value accruing 
to the various supply chain actors. Importantly, the risk borne by respective agents 
will differ, not only along the value chain but also depending on the product or 
commodity (Figure 3-41). By way of example, risk associated with live food 
products will differ greatly from those of frozen or canned products. The live nature 
and high value of product in the LRFFT magnify the risk of financial loss from 
mortality as fish move along the supply chain and as successive traders take on 
increasingly larger outlays for fish, as well as absorbing higher transaction costs. 
The risk of financial losses from mortality is considered the main determinant of 
value distribution in the LRFFT,296 and is one of the key reasons for the changing 
value along the chain and the relatively (to retail prices) lower prices paid to fishers:
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•	 Fishers are often considered poorly paid, but given that they bear lower risk 
of fish mortality, it could be argued that their percentage of final value is fair. 
However, the prices they receive are heavily determined by traders, and fishers 
appear to have little bargaining power.

•	 Middlemen and local traders who consolidate individual catches into 
sufficient quantities for trade likewise bear lower risk. As volume-based agents 
and ‘handlers’ for larger traders, they tend to receive a smaller percentage of 
the final value.

•	 Traders in both exporting and importing countries bear the costs of 
transportation297 to markets, as well as the higher risk of mortality during 
transit. With successive value-adding (i.e. profit margins) and the outlays of 
shipping a consignment of LRFF (by air or sea) to market, these agents make 
significant financial outlays.

•	 Retailers incur considerable costs, such as rent and wages, thereby amplifying 
their potential financial losses from mortalities of fish held in onsite tanks.

Risk of financial losses from 
mortality is considered the 
main determinant of value 
distribution in the LRFFT

FIGURE 3-41 CUMULATIVE PROBABILITY FUNCTION SHOWING POTENTIAL FINANCIAL LOSS PER 
SHIPMENT OF LIVE LEOPARD CORALGROUPER, BASED ON KNOWN MORTALITY FACED 
BY MARKET CHAIN AGENTS

Source: Muldoon, G. & Johnston, W. (2007)
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These factors go some way towards explaining the distributions of value in the 
supply chain, which are presented pictorially in Figure 3-42.

From Figure 3-42 it can be seen that for LRFF emanating from the western Pacific, 
and possibly the Indian Ocean, fishers receive a considerably lower percentage of 
final value than fishers in Southeast Asian countries e.g. Indonesia, the Philippines 
and Malaysia.
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Retailers can receive around 
40% of the final value, 
reflecting the high costs 
of rent, utilities and labour 
borne regardless of product 
source

Local traders and exporters, on the other hand, receive a much higher percentage 
of final, or retail, value than their counterparts in Southeast Asia, even after 
payments to local consolidators.

The higher percentages received by fishers in Asia are corroborated by research298 
and can be attributed in large part to higher transport costs and higher risk of loss 
from mortality for fish coming from more distant source countries in the Pacific or 
Indian Oceans. In Indonesia, for instance, there may be additional domestic transport 
costs or other ‘unofficial’ payments, which increase the cost of doing business.299

Retailers in both cases receive around 40% of the final value, reflecting the high 
costs of rent, utilities and labour borne by them regardless of product source. 
Sometimes that percentage can be much higher depending on the season, the 
holiday and/or the outlet in which the fishes are served (high-end hotel versus 
local restaurant, for example) (see Box 3-7 in Section 3.11.1).

It should be noted that fishers operating in the one ‘developed’ country that 
supplies LRFF to Hong Kong – Australia – receive a similar percentage value 
per fish as fishers in Southeast Asia. However, revenues per trip for Australian 
fishers and boat owners far exceed those of Southeast Asian fishers due to the 
higher rate of CPUE generated by healthier fish stocks and through more effective 
regulation.300

FIGURE 3-42 VARIATIONS IN THE DISTRIBUTION OF THE FINAL VALUE OF A LIVE CORALGROUPER 
ORIGINATING FROM:

Sources: Secretariat of the Pacific Community, 2002; Muldoon, G. & Johnston, W. (2007)
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3.11.4	Price Transmission and Market Power Distorted by Intricate  
	 Relationships
The difference between prices received by fishers and prices paid by consumers 
tends to increase the more agents (middlemen) there are in the market chain, 
along with species rarity.301 In addition, the oligopolistic302 nature of markets at 
the buyer (middlemen, wholesaler/exporter) level of the market chain raises the 
opportunity for price collusion.303 Moreover, in fisheries, market chains tend to be 
buyer-dominated because unstable supply means prices are dictated by the buyer 
i.e. middlemen, wholesaler/exporter.

One issue faced in the LRFFT is whether price fluctuations influenced by consumer 
demand or supply limits are being transmitted along the market chain and, if so, 
how various agents along the chain respond to price changes. For example, are 
fishers varying their effort in response to price, or are their effort levels consistent 
regardless of price changes, with the principal outcome of price changes being 
the increased margins received by downstream agents (i.e. those closer to 
consumers)? Indications of changing pricing can be seen in the Philippines and 
Australia, where fishers can be paid more for preferred species during key holiday 
periods, such as Chinese New Year.304,305,306

In normal circumstances (i.e. typical fisheries), fluctuations or expected changes 
in prices would influence fishing effort levels and hence catch rates, but there is 
consensus that within LRFF fisheries, supply of fishing effort (i.e. the amount of 
fishing activity such as boats, fishermen, gears, fishing time, etc.) is insensitive to 
changes in price or income and is thus highly inelastic.307,308 The artisanal nature 
of this fishery, typically associated with limited alternative income-generating 
options for fishers, coupled with a valuable and overexploited stock, means the 
impact of price per se on fishery production will be minimal.309

Market Power is With Demand Country Wholesalers in the LRFFT
There is a significant body of research on how price is transmitted along the 
market chain.310 Typically for fisheries, price volatility is often not transmitted 
along the market chain, with processors and wholesalers acting as buffers 
for producers, i.e. fishers. In terms of price determination, or market power in 
fisheries, buyers tend to be flexible, allowing suppliers to guide prices based on 
their fishing costs, which in turn are driven by stock and effort constraints.311 The 
practice by upstream agents of adding profit margins to these supply costs is 
amplified where products are more perishable (Figure 3-42).312

Within LRFF fisheries, 
supply of fishing effort is 
insensitive to changes in 
price or income and is thus 
highly inelastic
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Empirical evidence concerning the LRFF trade suggests that the direction and 
strength of price transmission contrast with that described above.313 In the case 
of the LRFFT, normal transmission of prices is distorted by convoluted business 
relationships along the chain where, for example, fishers may be financially 
beholden (indebted) to middlemen, and middlemen and exporters in supply 
countries to importers or wholesalers in importing countries (i.e. the ‘system of 
patronage’, Section 3.9.1). Critically, within the LRFFT, the concentration of market 
power is with the Hong Kong wholesalers who control prices along the whole 
market chain. Their ‘business relationships’ with producers and middlemen in 
supply countries, the characteristics of the LRFFT, as well as the disproportionate 
costs and risks these wholesalers bear during transhipment (Section 3.11.5) 
embolden them to set prices for both upstream and downstream agents — an 
implication of the organised nature of the trade.314

Thus, in summary, wholesalers control the market in both directions. While it 
is true that fishers have little or no bargaining power, taking into consideration 
they are assuming comparatively little financial risk, the fishers, in Southeast 
Asia at least, are receiving a reasonable proportion of the final value of a fish. By 
understanding vertical relationships in the trade chain, such as price collusion, 
indebtedness (Section 3.11.3) and where market power lies, strategies can be 
formed as to where influence could be brought to bear. In theory, dismantling 
price-collusive behaviour could be the first step to empowering fishers, further 
enhancing benefits and creating an environment in which the stocks that fuel the 
trade are better managed in the long term. The challenge is that these are welded 
on market structures and therefore difficult to change. Given the live nature of the 
commodity, the characteristics of the source fisheries in developing countries, and 
complex and well-structured supply chains (see above),315 transforming current 
power relationships will be very challenging.

Wholesalers control the 
market in both directions

Dismantling price-collusive 
behaviour could be the first 
step to empowering fishers

LIVE REEF FOOD FISH ON SALE AT LEI YUE MUN RETAIL MARKET, HONG KONG (LEFT); 
TRUCKS DISTRIBUTING LIVE FISH FROM ABERDEEN FMO TO LIVE FISH OUTLETS 
AROUND HONG KONG (RIGHT)

Note: Fish are sometimes in poor condition by the time of sale after long journeys from source countries, 
e.g. the LRFF on the right of the left-hand photo. 

Photos: Sadovy, Y., 2015

FIGURE 3-43

Normal transmission 
of prices is distorted 
by convoluted business 
relationships along the 
LRFF chain



110

3.11.5	LRFFT Remains a Lucrative and Attractive Trade, Despite  
	 Inequity and Risk
In major LRFF-producing countries, despite low catch rates and claims of 
inequitable value distribution, the trade can be extremely lucrative to local fishers, 
earning them up to ten times the value of the same fish sold frozen or fresh. For 
many, the trade provides an opportunity to move beyond subsistence into a more 
comfortable life, with average household incomes for those families engaged in 
the LRFFT much higher: up to six times the provincial average in Palawan, for 
instance.316 Indeed, in Sabah and parts of Indonesia, fishers can earn more than 
many government officials and financial sector employees.317 Consequently, the 
number of LRFF fishery participants has grown substantially without controls 
or restrictions, through job and lifestyle migration.318 In the absence of good 
management and effective enforcement, however, these gains are proving to be 
short-lived in some places, likely to the long-term disadvantage of participating 
communities, due to degradation of their natural resources.319

An example of the LRFFT’s appeal to fishers can be seen by comparing the relative 
and nominal values garnered by LRFF fishers with those by Tuna fishers in the 
Philippines. In terms of percentage of final value of product retained, both LRFF and 
Tuna fishers receive around 25%. However, in nominal terms, for Yellowfin Tuna 
selling in the Philippines for ~Ph 900 (HK$150), fishers receive roughly Ph 220 
(HK$37) per kg, while for LRFF, fishers can receive between Ph 2,400 (HK$400) 
and Ph 2,800 per kg (HK$467) for ‘good size’, or preferred ‘plate-sized’ fish (around 
500g) to around Ph 1,200–1,400 (HK$200–234) per fish for larger specimens.

In terms of sustainability over the longer term, of particular concern is that even at 
lower production levels (of wild fish populations), fishers may still be earning profits. 
Since the notion that overfishing will diminish profits is not yet acknowledged, 
fishers will continue to fish so long as they can generate an income — the classic 
‘Tragedy of the Commons’.320 Adding to this is the fact that there are, in some cases, 
no other real income alternatives. Unless appropriate livelihood offset arrangements 
can be established, suitable management actions will be difficult to implement.

3.12	 Hong Kong’s Reluctance to Act, Despite its  
	 Responsibility as a Trade Hub

3.12.1	Increasingly Reliant on Imports
Until the 1960s and 1970s, LRFF mainly came from waters adjacent to Hong Kong 
and southern mainland China’s coastal waters. But as demand increased, local 
stocks declined and traders began to search farther afield. Starting in the 1980s 
and into the 1990s, potential source countries for live fish in the South China Sea, 
Indian Ocean and central and southern Pacific were targeted by Chinese traders. 

Working through ethnic Chinese local businessmen, the international trade in 
LRFF quickly took hold, with fish being imported into Hong Kong by sea and air 
in increasing volumes and from a growing number of source countries (Sections 
3.6 & 3.8). 

Of particular concern is that 
even at lower production 
levels (of wild fish 
populations), fishers may still 
be earning profits
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By the 2000s, trade was being conducted with a wide range of countries from 
as far as the eastern Indian Ocean, e.g. the Maldives and Andaman Sea area, to 
the Central Pacific, e.g. Tonga.321 However, over the last ten years, many of the 
smaller countries have reduced or halted their export trade in live reef fishes due 
to concerns over resource conditions, violations of regulations associated with 
the trade, economic concerns and costs of transport.

In recent years, LRFF imported into Hong Kong come largely from Southeast Asia 
(Sections 1.3 & 3.6), with a growing proportion of the total volume coming from 
mariculture (Section 3.5). Some fish is still imported, however, from the Maldives 
and Andaman Sea area, with occasional exports from the Pacific, such as Tonga 
(Figure 3-44).

Today, at least 90% of the live fishes consumed in Hong Kong are imported, with 
local live fish production at about 1,000 MT annually from mariculture (1,031 MT 
in 2016).322 While mainland China likely imports almost all of the wild groupers 
it consumes, it also produces very large volumes of farmed groupers, mainly for 
domestic consumption, with some exported to Hong Kong (Section 3.5).

Over the last ten years, 
many smaller countries have 
reduced or halted their export 
trade in LRFF due to concerns 
over resource conditions

FIGURE 3-44 TRADE ROUTES FOR LRFF INTO HONG KONG AND MAINLAND CHINA FROM SOUTHEAST 
ASIA AND AUSTRALIA ACCOUNTING FOR THE MAJORITY OF THE TRADE

Source: Muldoon, G. (2009). WWF Coral Triangle program.

China

Hong Kong

Australia

Coral 
Triangle

Manila

Hanoi

Ho Chi  
Minh City

Bangkok

Singapore

Kupang

Cairns

Jakarta Denpasar

Taiwan

by air

by sea

by road



112

 STORM CLOUDS GATHERING

3.12.2	Hong Kong Standing Still: Stuck in the Doldrums
A number of pertinent laws seem to be out of date, for example the exemption 
of Class III (a) vessels in reporting their entry/exit (Section 3.8.1), and the recent 
update of Cap 548G not requiring Class III (a) vessels to use an Automatic 
Identification System (AIS) (Part II, Section 3.3). Labelling laws also fall into this 
category.

Currently, there is no requirement for retailers in Hong Kong to present signage at 
point of sale indicating the species, country of origin, method of catch, identification 
of company or other party responsible for the catch/farm, or whether there has 
been any genetic modification (under the Public Health and Municipal Services 
Ordinance (Cap 132)).323 In this regard, Hong Kong’s regulatory framework falls 
short of international best practices in comparable economies. Canada, the US, 
the EU, Japan, Australia and even mainland China have legal requirements for 
at least some of these details to be declared on seafood labels. In the LRFFT in 
particular, the lack of this information deprives consumers of the ability to make 
informed decisions and could put their health at risk.

In general, Hong Kong has done little to remedy this oversight. Rules that have 
been applied are piecemeal and not bespoke to the specific features of the LRFFT, 
among other seafood trades. As a result, surprisingly little detail is required at 
point of sale of LRFF.

3.12.3	A Hub for Undeclared and Unmonitored Re-exports
Hong Kong has historically been and remains the trade hub for moving LRFF from 
source countries in Southeast Asia to mainland China, primarily because:

i)	 As a tariff-free port, with no taxation on imported or re-exported food 
commodities, including LRFF, it involves lower transaction costs than importing 
directly into mainland China.324,325 Nonetheless, traders are legally liable for 

HONG KONG FISH CARRIER VESSEL, PREVIOUSLY IMPLICATED  
IN ILLEGAL ACTIVITIES, UNLOADING LIVE FISH

FIGURE 3-45

Photo: Yvonne Sadovy, Aberdeen FMO, February 2016

A number of pertinent laws 
in Hong Kong seem to be out 
of date
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taxation of profits in Hong Kong, and because so much is smuggled, it is 
possible that some or all of this is unpaid (Section 3.9.2).

ii)	 Flights between LRFF source countries and Hong Kong are frequent (as 
opposed to destinations in mainland China). In some instances, there are no 
direct flights into mainland cities.

iii)	 The reputation, history and business/trade connections of Hong Kong traders 
ensure high quality products, relatively stable supply and ease in shipping 
LRFF from Hong Kong to mainland China.

iv)	 There are good facilities for receiving live fish with little apparent oversight of 
operations (Figure 3-45).

v)	 Cross-border smuggling by sea has a long history and is well-established. 
There are well-developed networks and logistics between Hong Kong and 
southern China (Figures 3-46 & 3-47).

As data and interviews for this study show, information on the volume of re-
exports from Hong Kong is extremely lacking. According to C&SD data, re-exports 
of LRFF from Hong Kong by air or by foreign vessels (Section 3.8.3) are minimal.

This is consistent with the well-known and long-established practice of smuggling 
live seafood, as well as other commodities, over the border, as affirmed in trader 
interviews and market studies in both Hong Kong and mainland China, and in 
reports and newspaper articles.326,327

Information on the volume 
of re-exports from Hong 
Kong is extremely lacking 
and consistent with the 
long-established practice of 
smuggling live seafood

FIGURE 3-46 SEAFOOD MARKETS, DEPARTURE AND ARRIVAL LOCATIONS FOR SPEEDBOATS 
TRANSPORTING LIVE FISH BETWEEN HONG KONG AND SHENZHEN

Wu and Sadovy de Mitcheson, 2016

Hong Kong

Shekou

Shenzhen

Tuen Mun

Lau Fau Shan

Sai Kung

Yantian

Aberdeen

Lei Yue Mun

Crooked Island

Destination

Departing location

Wholesale market

Retail market



114

 STORM CLOUDS GATHERING

Live fishes are regularly smuggled across the border with mainland China by 
speedboats, and moved around Hong Kong on small boats often after being held 
in fish hotels (floating cages in designated mariculture zones) in areas such as Tung 
Lung Chau and Lamma Island in Hong Kong.328 There are also reports of transfers 
(i.e. transhipments) from large carrier vessels to smaller speedboats that occur just 
outside Hong Kong waters.329 The speedboats are not subject to any monitoring 
when entering China. Such activities are evidently illegal due to the nature of the 
transhipment and the absence of cargo reports by fish carrier vessels to Customs. 
It is noted that small speedboats regularly take live fish to border-crossing areas 
at Lau Fau Shan and Yantian, where smuggling, including of seafood, has a long 
history (Figure 3-48).330 After entering mainland China, there is a broad distribution 
network by land and air throughout the country via southern hubs (Figure 3-47). 

A study undertaken by WWF found that there are more than a dozen cities where 
LRFF is sold in restaurants and traded in markets (Table 3-5).331

Live fishes are regularly 
smuggled across the border 
with mainland China by 
speedboats, and moved 
around Hong Kong on small 
boats

FIGURE 3-47 DISTRIBUTION NETWORK AND TRANSPORT MODES, HONG KONG AND  
MAINLAND CHINA

Source: Hei, C. et al. 2013 and WWF-Hong Kong, 2014
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LIVE FISH OFFLOADED ONTO TROLLEYS FROM A SPEEDBOAT IN YANTIAN, SHENZHENFIGURE 3-48

Note: Almost all such trade is illegal. 
Photo: Wu and Sadovy de Mitcheson, 2016
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KEY CHINESE CITIES WHERE LRFF IS TRADED IN MARKETS AND RESTAURANTSTABLE 3-5

City (Province)

Beijing Shanghai 

Shenzhen (Guangdong) Guangzhou (Guangdong)

Fuzhou (Fujian) Changle (Fujian)

Xiamen (Fujian) Chengdu (Sichuan)

Wenzhou (Zhejiang) Hangzhou (Zhejiang)

Qingdao (Shandong) Dalian (Liaoning Province)

Hainan (Hainan) Tai Yuan (Shanxi Province, SX)
 
Source: Hei, C. et al. 2013 and WWF-Hong Kong, 2014

3.12.4	Loopholes and Inconsistencies in Hong Kong Regulations Persist
Hong Kong’s LRFFT is governed by a ‘patchwork’ of local laws and regulations, 
which include the following regimes:
•	 Customs;
•	 Fisheries protection and fish marketing;
•	 Food safety;
•	 International conservation; and
•	 Vessel licensing.

Each deals with a different ‘branch’ of the legal framework, with varying degrees 
of coverage and responsibilities. The applicability and main limitations of each 
of these branches are summarised in Table 3-6 below and analysed in Part II 
of this report. Overall, there exists in Hong Kong a poorly linked framework of 

A patchwork of regulations 
deal with different branches 
of Hong Kong’s legal 
framework
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TABLE 3-6 IDENTIFICATION OF LIMITATIONS IN HONG KONG LAW AND ENFORCEMENT AS IT RELATES TO THE LRFFT

Regime Limitations Significance/Impact

Customs
Cap 60 Import and 
Export Ordinance
(Responsible Authority: C&ED)

Exemption of Fishing Craft Registered or Licensed 
in Hong Kong from providing customs declarations. 
Fish carriers/cargo vessels such as those 
carrying LRFF have been allowed by the Hong 
Kong government (AFCD) to operate under this 
exemption, despite the clear intention of the law to 
limit the exemption only to local fishing vessels.

Creates a significant data gap with regards to 
monitoring the overall situation of the LRFFT and 
contributes to an underestimation of trade volumes 
(Section 3.8).

Provides an avenue for smuggling regulated species, 
such as the Humphead Wrasse, into Hong Kong 
and also out of Hong Kong to the Mainland (Part II, 
Section 2.2).

Provides an avenue for LRFF to be smuggled 
into Hong Kong without declaring to customs via 
possible transhipping to HKLFV.

Enables tax evasion (on profits from the trade of 
unreported and imported seafood).

Limited specificity required in customs 
declarations.

Hinders traceability needed to combat IUU and 
related products entering the market (Part II, 
Section 2.2).

Transhipments exempt from customs declarations. Creates a data gap with regards to monitoring the 
overall situation of the LRFFT and contributes to an 
underestimation of trade volumes (Part II, Section 
2.2).

Limited manifest particulars despite government 
guidance.

Hinders traceability needed to combat IUU and 
related products entering the market.

Fish Marketing
Cap 291 Marine Fish 
(Marketing) Ordinance 
(Responsible Authority: FMO, 
AFCD)

No oversight of entrance and exit of live seafood or 
ability to monitor the composition and volumes of 
the trade in detail.

In light of customs exemptions and enforcement 
challenges, contributes to gaps in trade data and 
smuggling (Part II, Section 2.3).

Fisheries Regulations
Cap 171 Fisheries 
Protection Ordinance
(Responsible Authority: AFCD)

Live carriers are not registered/licensed as fishing 
vessels with AFCD, thus there is no oversight by 
AFCD.

In light of enforcement challenges, contributes to 
gaps in trade data and smuggling (Part II, Section 
2.3).

Food Safety
Cap 612 Food Safety 
Ordinance
(Responsible Authority: FEHD)

Lack of measures to trace LRFF species to origin. No Code of Practice on Fish aiming to specifically 
prevent and control ciguatoxic fish coming into 
Hong Kong from hotspots of toxic fish that cause 
ciguatera (Part II, Section 2.4), despite continuous 
cases of ciguatera poisoning in Hong Kong (see 
part II).

Conservation Law 
(CITES Ordinance)
Cap 586 Protection of 
Endangered Species 
of Animals and Plants 
Ordinance
(Responsible Authority: AFCD)

Lack of sufficient oversight of imports by sea or air 
to regularly check for Humphead Wrasse. Relies on 
honesty of traders to declare imports.

Possession licences’ validity of five years 
significantly in excess of the turnaround for sale of 
legally-imported species.

Lack of investigative mandate and capacity, 
considering the organised and serious nature of the 
trafficking of CITES- listed species, limited offence 
provisions and lenient sentencing for offences.

Hundreds and possibly thousands of Humphead 
Wrasse imported/re-exported illegally annually, 
with minimal deterrence or identification/
prosecution of the culprits (Part II, Section 2.5).

Facilitates laundering of the Humphead Wrasse 
(Part II, Section 2.5).

Vessels Licensing
Cap 548 Merchant 
Shipping (Local Vessels) 
Ordinance  
(Responsible Authority: 
Marine Department)

Local fish carriers and fishing vessels (Class III (a) 
and III (c)) exempted from reporting arrivals and 
departures into and from Hong Kong waters.

Class III (a) fish carriers (>300 GT), which travel 
internationally, were not included within a recent 
amendment which required the installation and use 
of an AIS in Class I and Class II (in March 2018) 
vessels.

The arrivals/departures exemption makes it harder 
to track vessels that are in contravention of Cap 60 
and Cap 586 (Part II, Section 3.2.3)
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regulations, some of which are outdated and not fit-for-purpose for the live seafood 
trade. These regulations are overseen by different departments that tend to work 
independently and often do not collaborate. In other words, they operate in ‘silos’.

The resulting regulatory gaps and lack of oversight and enforcement mean that 
little is being done to control the smuggling of LRFF into and through Hong Kong; 
an activity that likely contravenes CITES. In turn, this has contributed to creating a 
largely unmonitored, difficult-to-regulate and, at times, illegal trade.

Some of the key regulatory loopholes that have led to the current situation, such 
as the non-observance by fish carriers of their responsibility to declare cargo to 
customs (Table 3-6), were brought to the government’s attention in 1999. However, 
as of 2017, these problems remain unaddressed.332

3.12.5	Lack of Verifiability and Accessibility, a Challenge to Monitoring  
	 and Inspections  
It is the role and responsibility of C&SD to manage the submission of all import 
declarations whether incoming by sea or by air, which must be completed within 
14 days of import. Mis- or non-declaration constitutes an offence. The carriers’ 
responsibility is to ensure that the cargo is accompanied by the appropriate 
documentation, such as manifests and customs declarations (Part II, Section 2.2).
 
Air  Carriers:  In relation to air carriage, only in circumstances where airlines have 
a clear reason to believe that the cargo could be unsafe, pose a threat to the safety 
of a flight, contain illegal contraband or carry internationally protected species 
(e.g. presence of import permits for CITES-listed species) would they seek to 
investigate, with the cooperation of C&SD or AFCD.333 It is not standard practice 
for airlines or sea carriers (shipping agents, for example) to open cargo to check 
the contents against the manifests, although regular screening of cargo contents 
can and does occur if relevant intelligence is provided.334 

However, given the large numbers of boxes that can arrive in each shipment, 
this screening is likely to be limited to a small proportion of a single shipment, or 
indeed of total shipments.
 
Overall, it would appear that there is trust and assumption that consignments have 
been correctly labelled by consigners or by the companies packing the products 
and that trade is legal and safe, unless otherwise indicated by intelligence received 
or suspect cargo. Equally, it could be stated that there is a lack of duty of care on 
behalf of the carriers.335  

It is clear, however, that the export process in at least one major supply country 
facilitates illegal exports to avoid taxation. Exporting Agents at Indonesian airports 
allow live seafood exporters to under-report the value of their cargo to reduce 
taxation, and do not adequately oversee or monitor shipment content.336 In such 
cases, there is evidently room for better oversight at the final pre-shipping stages 
to reduce illegal trade. Live capture fishes are also regularly exported from the 
Philippines despite a national prohibition.337

Regulatory gaps and lack of 
oversight and enforcement 
mean that little is being done 
to control the smuggling of 
LRFF

The export process in at 
least one major supply 
country facilitates illegal 
exports to avoid taxation
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When transported by air, LRFF are packed in small polystyrene boxes or larger 
solid bins fitted with oxygen units, which improve survival, quality and fish to 
water ratios.338 Both boxes and bins are sealed before reaching airport cargo 
areas, making it difficult for airlines to inspect the contents, although in some 
countries, such as Indonesia, Quarantine Department officials are supposed to 
sign off on shipments. Airlines tend not to open the sealed polystyrene boxes 
or oxygenated bins for inspection, given the risk of compromising or damaging 
the cargo and exposing the carrier to liability.339 In particular, opening a tank of 
LRFF that has its own oxygen supply could put the whole cargo at risk. Moreover, 
the cargo is often wrapped in layers of plastic and netting, which makes it very 
difficult to open and inspect unless there is good reason (Figure 3-49).

LRFF SOLID BINS (LEFT) AND POLYSTYRENE BOXES (RIGHT) WRAPPED IN PLASTIC 
AND NETTING FOR  AIR TRANSPORTATION AT JAKARTA AIRPORT 

FIGURE 3-49

Photos: Yvonne Sadovy, November 2016 (loading flight destined for Hong Kong)

Sea  Carriage:  When transported into Hong Kong by fish carriers, the LRFF are 
held in the hold of the ship, which is specially built or modified to keep them 
alive for up to several weeks. On entering Hong Kong, the fishes are offloaded at 
wholesale areas (Aberdeen is one such area) or in fish cages in coastal waters (fish 
hotels) before sale in Hong Kong or transhipment to mainland China. Transhipped 
fish are then transferred to small fishing vessels or speedboats in polystyrene 
boxes and moved to border areas. The live fish that go into the fish hotels are not 
accompanied by quarantine papers, so there is a risk of disease transmission to 
Hong Kong aquaculture zones from these briefly held fish.

Transhipment:  A large portion of port cargo entering Hong Kong, amounting to 
approximately 49% in 2015,340 is imports rather than transhipments. About 72.4% 
of Mainland-Hong Kong port transhipment cargo movements were between Hong 
Kong and the Pearl River Delta region, according to official statistics.341 This is an 
important distinction since the cargo, if transhipped, is exempt from customs 
declarations, and import data, such as species and volume, will not be provided to 
C&ED or C&SD by the consignee (Part II, Section 2.2). Thus, where transhipment 
takes place, there is even less monitoring of cargo. 

Live fish that go into fish 
hotels are not accompanied 
by quarantine papers, risking 
disease transmission to Hong 
Kong aquaculture zones
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Documentation:  Internationally shipped cargo is usually accompanied by Bills 
of Lading (by sea) or Air Waybills (AWB) (for air carriage), providing a description 
of the cargo based on a harmonized coding system (Section 2.2 for codes 
used). In the case of internationally traded fish entering Hong Kong, however, 
documentation requirements are currently inadequate. No information is required 
on the numbers of fish transported in each container or the actual weight of these 
fish (excluding water and packaging). Information relating to provenance can only 
be obtained from the AWB, but that corresponds to the country where the cargo 
is loaded onto the plane, which may or may not be the country of origin (i.e. it 
could reflect a consignment/transit country; country of consignment and country 
of origin are distinguished in customs records). This is an important distinction 
in relation to traceability and is required for certification programmes and food 
safety (Part II, Section 2.4). 

However, a government official who manages the Aberdeen FMO, which handles 
about 75% of the live seafood traded in Hong Kong,342 adheres to the official line 
that most seafood stays in Hong Kong. This is not attested by unofficial comments 
from other government staff343 or interviews with traders, which acknowledge 
extensive unregulated cross-border trade. Nor is it consistent with reports of 
smuggling and other studies.344

3.12.6	The Illegal Trade, Humphead Wrasse Vanishing at the Border 
After the Humphead Wrasse’s listing on CITES Appendix II in 2004, Hong Kong 
introduced measures for monitoring and regulating its trade under Cap 586 — 
the Protection of Endangered Species of Animals and Plants Ordinance (Part II, 
Section 2.5). Likewise, some of the main source countries restricted exports of 
the species (Box 3-10), meaning that only small numbers (a few thousand) can be 
legally traded internationally under CITES export quotas.

As noted in Section 3.6.11, according to C&SD and AFCD data, annual Humphead 
Wrasse imports fell from 90 MT in 1999 to zero in 2010. Since then, there have 
been no AFCD/C&SD trade records of Humphead Wrasse being imported into 
Hong Kong (Figure 3-50). It is not known why for the intervening period (2010–
2014) the fish (with legitimate CITES permits) do not appear in C&SD/AFCD 
import data. 

It is clear from a recent study, that  despite these figures (Box 3-11) that imports 
into Hong Kong continue at volumes well in excess of declared numbers and 
regional country export quotas, i.e. legal imports with CITES permits, with most  
being illegally imported without CITES permits.345 The same can be said for re-
exports to mainland China. While re-exports of this species from Hong Kong into 
mainland China are considered to be substantial, there have been virtually no 
recorded re-exports in customs or AFCD data since 2008 (Appendix A-I).

Traders acknowledge  
extensive unregulated cross-
border trade
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Malaysia Philippines Indonesia

Introduced a zero quota for 
the international export of live 
Humphead Wrasse in 2010, 
after which there have been no 
recorded imports of Humphead 
Wrasse from Malaysia into Hong 
Kong. Malaysia still allows for 
the capture and trade of this 
species (in both live and dead 
forms) domestically, and Hong 
Kong traders claim to be able to 
easily obtain Humphead Wrasse 
to order, with them arriving from 
Malaysia within a few days  
by plane.i 

Exports of all live fishes and 
all CITES Appendix II species 
from the Philippines are illegal 
under the Philippines Fisheries 
Act. This is openly flouted for all 
LRFF species, as evidenced by 
C&SD data records that indicate 
exports of Humphead Wrasse 
from this country. For many years, 
Humphead Wrasse were illegally 
exported from a large grow-
out area in Tawi-Tawi and its 
surrounds, but with administrative 
and political changes in the 
area, this activity has declined 
substantially.ii Some illegal trade 
occurs between the Philippines 
and Sabah, Malaysia.iii

Indonesia’s CITES Scientific Authority 
established an export quota of 8,000 
Humphead Wrasse per annum in 
2006, which was gradually reduced 
to 2,000 fish in 2012.iv One area in 
western Indonesia, the Anambas and 
Natuna Islands, off the northwest 
coast of Borneo, is known to be a 
significant source of Humphead 
Wrasse, most or all of which are 
grown-out from small juveniles and 
illegally exported to Hong Kong by 
sea.v Illegal trade from Indonesia also 
occurs by air, with exports mixed in 
with and reported as grouper.vi This 
species should only be exported by 
air from Indonesia (i.e. sea exports 
are prohibited) and only within a 
permitted size range.

BOX 3-10 COUNTRY MEASURES TO REGULATE THE TRADE IN HUMPHEAD WRASSE
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BOX 3-11 ILLEGAL TRADE IN HUMPHEAD WRASSE

The results of a WWF survey conducted in 2012–13 indicated that at least 50 MT, or around 26,000 live 
Humphead Wrasse, are entering major cities in mainland China every year for which there are no CITES import 
records. These large quantities entering mainland China are believed to originate from Indonesia (despite a quota 
of just 2,000) and are almost certain to have passed through Hong Kong.

Sources: 
i.	 Unpublished reports for the Napoleon Wrasse Research Project 

Veriton Asia Parts I and II (2016); available on  request from Sadovy, Y. 
ii.	 Alesna, E. (2012) & Romero, M. (2011) (pers. comm.) 
iii.	Fabinyi, M., Pido, M., De las Alas, M.A., Ponce de Leon, E.M., 

Buenconsejo, J., UyamiBBitara, A., Harani, B. & 
	 Caceres, J. (2012). Livelihoods And The Live Reef Fish For Food Trade 

In The Municipality Of Balabac, Palawan  Province, Philippines. 
Technical Report, Townsville and Puerto Princesa City: ARC Centre of 
Excellence for Coral  Reef Studies, James Cook University and Center 
for Strategic Policy and Governance, Palawan State University. 

iv.	CITES. (2006). CITES national export quota. CITES, Geneva,   
<https://cites.org/eng/resources/quotas/export_quotas>. 

v.	 Workshop on illegal, unregulated and unmonitored trade, conservation 
planning and nonBdetriment finding of  Napoleon (Humphead) 
wrasse, Cheilinus undulates. IUCN Groupers, Wrasses Specialist 
Group, Jakarta, 

	 Indonesia 8B10 December 2015. 
vi.	Wu, J. & Sadovy de Mitcheson, Y. (2016). Humphead (Napoleon) 

Wrasse Cheilinus undulatus trade into and through Hong Kong. 
TRAFFIC, IUCN, Hong Kong.
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FIGURE 3-50 IMPORT RECORDS FOR HUMPHEAD WRASSE, 1999–2016, ACCORDING TO 
TWO DATABASES*

* AFCD/C&SD; and CITES Import Permits.  
Red line indicates the start of regulation under CITES in Hong Kong, 2006. 

Despite what appears to be a sharp decline in imports after the implementation of CITES via Cap 586, this 
has not been reflected at retail markets in the city, since hundreds of the species are seen on sale each 
year (Figure 3-51), a number that is far higher than indicated by official records. This illustrates that illegal 
trade for this species continues, although such activity is seeing a decline.

Data source: C&SD, AFCD (CITES) & CITES, 2017
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Introduction 
of Humphead 
Wrasse into Cap 
586 from 2006

Monthly retail market surveys conducted by Hong Kong University (from 
November 2014 until December 2015; 14 months) found that despite there being 
no C&SD, AFCD or CITES records, 1,197 live Humphead Wrasse were available in 
the three main seafood retail markets in Hong Kong (Figures 3-51 & 3-52). This 
finding provides clear evidence that illegal imports of live Humphead Wrasse into 
the Hong Kong market continue unreported and, more importantly, unchecked. 
Reports indicate that some fish go directly into high-end restaurants and hotels 
to satisfy specific customer orders and hence bypass open markets i.e. those 
accessible for survey studies.346

Despite there being eight seizures of Humphead Wrasse by AFCD inspectors 
between December 2015 and 2016, this represented only 21 specimens. Clearly 
more enforcement of trade into and through Hong Kong of Humphead Wrasse 
is needed.347 For those fish on sale for months or even years after the last CITES 
import was recorded (note that turnaround time is a month or less for individual 
fish), traders claim that they have been maintained in tanks since import. However, 
this is not possible, given the conditions that these animals are kept in, which 
further highlights enforcement limitations.348 The positive news is that there 

Illegal imports of live 
Humphead Wrasse into the 
Hong Kong market continue
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appears to have been a decline in imports recently, from June 2016 to July 2017 
(14 months), possibly due to improved enforcement, with 333 Humphead Wrasse 
recorded in surveys (using the same methodology as that used previously) at main 
retail seafood outlets in the city (Figure 3-51).349

FIGURE 3-51 NUMBER OF HUMPHEAD WRASSES OBSERVED AT RETAIL OUTLETS IN THE THREE 
MAJOR SEAFOOD AREAS IN HONG KONG (LEI YUE MUN, TUEN MUN AND SAI KUNG), 
2014–2017

Note: Visits are conducted monthly, and information is provided in size class (cm). Ongoing surveys  
show that these numbers have approximately halved in the last year, probably as a result of increased 
enforcement efforts by AFCD. (Sadovy, Y. (2017, pers. observation)) 

Source: Wu and Sadovy de Mitcheson, 2016 
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FIGURE 3-52

Note: None of the thousands of fish for sale in mainland China have associated CITES permits, according to 
WCMC-UNEP records. This indicates that they are mostly illegal since this species is heavily imported.
Photo: Liu Min, 2013 (left); Yvonne Sadovy, 2013 (right)
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3.12.7	The Need for Concrete Action and Commitment
Hong Kong: ‘Beyond Jurisdiction’ Responsibilities
Hong Kong is endowed with considerable power over its external affairs and may 
conclude and implement agreements, including those for trade and shipping, with 
states, regions and relevant international organisations in appropriate strategic 
areas on its own. The jurisdiction clearly plays a dominant role in the international 
wildlife trade and the regional LRFFT in particular. As such, it has responsibilities 
in relation to a range of conventions, agreements and accords that relate to equity, 
sustainable use and conservation pertinent to Hong Kong and to the LRFFT. Both 
independently and as part of greater China, Hong Kong has signed commitments 
to the following environment-related instruments:

•	 United Nations Sustainable Development Goals (SDGs);
•	 United Nations Convention on Biological Diversity (CBD); and
•	 Convention on International Trade in Endangered Species (CITES).

Despite this, due to its traditional ‘free trade’ status and the argument that certain 
laws or international frameworks are dictated by mainland China (even though 
Hong Kong is often treated as a separate signatory), Hong Kong has refrained 
from being actively involved in many global agreements (see Part II). This includes 
several recognised instruments to address and engage in fisheries and trans-
boundary seafood trade issues, such as FAO (United Nations), ASEAN Plus Three 
(APT) and APEC (Asia Pacific Economic Cooperation). For instance, it has not 
signed up to:

•	 The FAO Compliance Agreement;
•	 The FAO Port State Measures Agreement; nor
•	 The FAO United Nations Fish Stocks Agreement.

As a member of APEC, Hong Kong is subject to a series of non-binding 
obligations and commitments. These have increasingly included recognition of 
regional fisheries and trade-related issues relevant to Hong Kong specifically, 
comprehensive monitoring and control of trading in LRFF, and traceability 
(see below). Further, in 2014, APEC’s Ocean-Related Ministers called for the 
establishment of stronger cooperation among APEC members highlighting four 
key areas350 and key regional issues related to marine biodiversity conservation, 
including trans-boundary areas, partnerships to combat IUU and ratifying the 
FAO’s Agreement on Port State Measures (see Appendix B-XVI) to improve 
tracking of vessels. Despite the obligations and commitments under APEC, since 
1998, there has been little evidence of progress toward these.

Notably, with its commitment to the CBD (see below), Hong Kong has a 
responsibility to integrate conservation and sustainable use into its policies, 
arguably including international trade. Hong Kong, however, has continued with 
its laissez-faire approach embodied by a free and largely unregulated trade of 
valuable wildlife products, largely ignoring the international component of CBD 
and instead focusing on a ‘City’ Biodiversity Strategy and Action Plan (BSAP).

Hong Kong has refrained 
from being actively involved 
in many global agreements

With its commitment to 
the CBD, Hong Kong has a 
responsibility to integrate 
conservation and sustainable 
use into its policy
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In summary, relevant laws and agreements in respect of the duties and obligations 
that apply to Hong Kong are going unheeded. This is in addition to the many 
shortcomings of monitoring the live seafood trade, including for a CITES-listed 
species, into and through Hong Kong (e.g. Sections 3.7, 3.8 & 3.9). As a result, the 
city will continue to contribute to the ongoing degradation of some of the world’s 
most valuable ecosystems. At the same time, it will continue to impede the efforts 
of countries in the region trying against all odds to manage their wildlife resources 
and the incumbent international trade.

More broadly, and looking to the future, also of relevance are the sustainable 
development goals  (SDGs), a recent set of universal goals, targets and indicators 
that United Nations member states will be expected to use to frame their agendas 
and political policies over the next 15 years. While Hong Kong specifically is not a 
UN member, mainland China is a member and so SDGs are also pertinent to Hong 
Kong. Of particular relevance to the marine environment is SDG Goal 14, which 
seeks to: Conserve and sustainably use the oceans, seas and marine resources for 
sustainable development.351 The increasingly adverse impacts of climate change 
(including ocean acidification), overfishing and marine pollution are jeopardising 
recent gains in protecting portions of the world’s oceans. Overfishing reduces 
food production, impairs the functioning of ecosystems and reduces biodiversity. 
The proportion of world marine fish stocks within biologically sustainable levels 
has declined from 90% in 1974 to 68.6% in 2013. However, the trend has slowed 
and appears to have stabilised from 2008 to 2013. In the case of the live reef fish 
trade, however, considerable progress remains to ensure that these fisheries are 
sustainable and that transparent and responsible trade supports such initiatives.

As for the SDGs, even where Hong Kong is not party to relevant international 
legal instruments, these can be models for change for developing better and 
more responsible standards of practice, such that Hong Kong can work towards 
attaining international best practices as it aspires to be Asia’s ‘World Class City ’. 

3.13	 A Timeline of Remedial Efforts: Have the Initiatives  
	 Delivered? 

3.13.1	Overview
Recognition of the LRFFT’s harmful impact on some wild fish populations has 
spawned many remedial efforts over the last two decades by individual scientists, 
numerous NGOs,352 regional international organisations353 and some governments 
(e.g. Indonesia, the Philippines, Papua New Guinea, Fiji and Palau). Aimed variously 
at fishers, governments, traders and consumers, these efforts have focused on: 
sources and impacts of production; voluntary guidelines for best practice; market 
collaborations and incentives; improved regulations (i.e. licensing, minimum 
sizes); trade regulation such as controls on transport mode and hubs; consumer 
awareness and education; retail market engagement (i.e. hotels and restaurants); 
CITES; and regional cooperation initiatives. 

The proportion of world 
marine fish stocks within 
biologically sustainable 
levels has declined from 
90% in 1974 to 68.6% in 
2013
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Overall, few of these initiatives have been successful in moving the LRFFT towards 
better oversight, regulation and management, ensuring sustainable resource use, 
improving trade practices and fostering sustainable consumption of live seafood. 
Only one joint effort between NGOs and aid agencies (i.e. USAID) has sought to 
engage the entire supply chain in a holistic way to seek effective collaborative 
solutions, but with limited success. 

Despite an early focus by NGOs and others, limited capacity in fisheries and 
regional issues meant that a conservation-style agenda was followed, based 
largely on voluntary measures and intergovernmental collaborations. Insufficient 
attention was paid to livelihood needs or resource status, hence the initiatives 
went in somewhat unproductive directions. One positive exception is the CITES 
Appendix II listing of the Humphead Wrasse in 2004. This has drawn attention 
to the trade and highlighted specific challenges in the implementation of CITES’ 
listings as well as countries’ equivocal attitudes towards regional coastal resources 
(mainly coral-reef associated) and the seafood trade in general. In the case of Hong 
Kong and mainland China, the Humphead Wrasse listing has served to reveal 
extensive illegality of the live seafood trade and the challenges of compliance and 
enforcement within the Hong Kong retail sector. Increased surveillance in Hong 
Kong appears to have led to a real reduction in illegal imports in the last year 
(Figure 3-51).

It has become clear that several key characteristics of the LRFFT present major 
challenges to effective stakeholder engagement and constructive solutions: 

•	 The highly dispersed and often remote nature of the fishing grounds where 
wild LRFF are sourced, sometimes associated with illegal fishing practices like 
cyanide fishing, makes monitoring and enforcement highly challenging. This 
is further compounded by fishing activities that are often conducted in secret.

•	 The inshore coastal coral reef fisheries that supply the LRFFT get very little 
management attention in developing countries. This is partly because they 
are so remote and diverse (contributing to difficulty in management and 
monitoring), and partly because their economic value/importance does not 
appear to be well-recognised, e.g. compared to high-value, pelagic fisheries 
such as Tuna. Overall, this translates to poor or absent governance of reef 
fishes across large swathes of most source countries.

•	 Inadequate or no monitoring or oversight of export trade volumes and 
movements in live fish, especially by sea carriers. This is related to poor 
governance of the trade in general and very limited understanding of the 
condition of the underlying resource status.

•	 A highly complex, collusive and secretive or opaque supply chain structure 
with well-organised trade networks, within which major players are not held 
to any sort of accountability.

•	 Many fishers gain superior economic benefits from the LRFFT and have few 
other income options. In some cases, however, indebtedness by fishers to 
traders and middlemen (who supply fishing gear, boats, cyanide, loans, etc.) 
might undermine fishers’ bargaining power in respect of prices paid for their 

Overall, few initiatives have 
been successful in moving 
the LRFFT towards better 
oversight, regulation and 
management, sustainable 
resource use, improved trade 
practices and sustainable 
consumption
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fish, with such power residing with the downstream agents. 
•	 Porous borders and corrupt officials facilitate extensive IUU trade within 

and between source and destination countries including cross-border trade 
e.g. out of Indonesia, from the Philippines to Malaysia, from Hong Kong to 
mainland China.

•	 Organised crime in the form of business arrangements and connections at 
various stages along the trade chain that facilitate and enable illegal trade.

•	 A growing demand base of an increasingly affluent middle class in mainland 
China that is generally unaware of or uninterested in biological sustainability 
and is prepared to pay high prices for highly desired species, even as their wild 
populations decline. This situation makes it difficult to promote sustainable 
seafood choices and for seafood certification and eco-labelling systems to gain 
traction. Moreover, the opaqueness of trade networks makes the traceability 
necessary under these certification systems problematic.

•	 While culture techniques are improving, full-cycle culture supplying the 
international LRFFT remains limited to relatively few lower- and medium-
valued species. Wild-caught fish, especially the higher-value species, will 
continue to be traded to meet consumer demands and to allow supply chain 
agents to reap associated higher profit margins.

•	 The lack of a regional forum that can effectively compel economies to address 
live reef fish issues (i.e. RFMOs, APEC, SEAFDEC, ASEAN, etc.) or establish 
funding or a mandate to deliver on agreed activities on behalf of member 
countries and in relation to the trade.

•	 A general lack of interest or political will within the region, at all levels of 
policy and government, to embrace sustainable natural resource use. In 
the case of coastal resources there tends to be a focus on easy-to-sell and 
experimental approaches such as restocking, MPAs, mariculture and artificial 
reefs as solutions for overfishing rather than what is actually needed. That 
is, reduction in fishing effort, attention to reproductive capacity of exploited 
species (ensuring enough fish reach reproductive age and reproduce) and 
closer monitoring and controls of trade volumes and practices.

•	 Poor commitment, due to low priority assigned to wildlife crimes in the region, 
to fully enforcing existing laws and agreements. A key example is the ongoing 
illegal trade, albeit reducing in Hong Kong, in Humphead Wrasse despite its 
CITES Appendix II listing. This includes illegal international trade between 
source and destination centres and laundering within Hong Kong and exports 
between Hong Kong and mainland China. 

As a way of examining the evolution of initiatives, a timeline of actions introduced 
has been constructed that can be thought of as having four ‘overlapping’ phases 
(Figures 3-53).
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FIGURE 3-53 TIMELINE OF LRFFT INTERVENTION ACTIVITIES INITIATED SINCE 1996
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issue-based  
interventions

1996–2001 2002–2006 

Best Practice 
Standards,  
multi-stakeholder 
initiatives and 
multi-country 
partnerships 

Region-wide 
whole-of- 
supply-chain  
interventions, 
regional policy 
initiatives 

2007-2013 2014-2017 

Profiling 
endangered and  
threatened species 
(i.e. CITES), raising 
demand-side 
awareness around 
transport and legal 
obligations 

3.13.2	1996 to 2001 — Localised and/or Specific Issue-Based Activities
This initial phase represented the first attempts to understand and confront 
the challenges of the LRFFT. The programmes tended to be at localised and/
or national levels in source countries, although some had regional reach. While 
recognising the pervasive influence of Hong Kong as the demand centre for LRFF, 
these initiatives promoted local policy reform via expert reviews and workshops, 
with a focus on understanding the LRFFT and lessening local and specific impacts 
of the trade, including:

i)	 Elimination of cyanide fishing;
ii)	 Protection of fish spawning aggregations, aggregation sites and use of MPAs;
iii)	 Understanding the practice of using wild-caught juveniles for grouper 

mariculture (deterrence was not considered in this initial phase because the 
extent of the issue was not well understood);

iv)	 Understanding the extent and managing the implications and outcomes of 
trade expansion into countries in the Pacific and Indian Oceans; 

v)	 Monitoring the trade (import volumes and prices) into Hong Kong, which, 
importantly, brought about the elaboration of the Harmonized Code system to 
better describe live seafood imports; and

vi)	 Highlighting the problem and extent of corruption associated with the trade.

Despite most source countries developing new or reviewing existing legislation 
to manage the destructive aspects of the LRFFT (particularly cyanide fishing), 
the combination of a lack of enforcement/prosecution, poor knowledge of the 
resource, weak governance, well-organised trade networks, poor resourcing and 
widespread corruption hampered any real progress during this period. Efforts to 
engage with markets and larger industry players, from traders to transporters, 
were largely ignored. The focus of the Hong Kong government, largely at the 
prompting of NGOs, was mostly towards reducing the use of cyanide.354

Initially, interventions tended 
to be at localised and/or 
national levels in source 
countries



128

 STORM CLOUDS GATHERING

This period also heralded the expansion of the LRFFT into the Pacific, which 
prompted responses from several source countries that were being targeted by 
the trade and were under intense pressure to export live fish. The Secretariat 
of Pacific Community responded by coordinating much of the work. Activities 
included undertaking inventories of available resources to determine sustainable 
harvest or offtake, such as in Fiji,355 and to explore the socio-economic benefits, 
or otherwise, of participating in the trade.356 There were early and evident signs 
that the resources of these Pacific Island countries were being overexploited, to 
the detriment of their long-term environmental and socio-economic well-being.

During this period, there was also a tendency for major NGOs to advance their own 
agendas rather than address the major drivers of unsustainability in this trade. This 
occurred partly due to a limited capacity for and history with this fishery, despite 
a long track record of conservation-related work, and partly due to the preference 
of some NGOs to focus on specific solutions with which they were familiar, such 
as MPAs, biodiversity hotspots or cyanide fishing. Further, these were issues and 
topics which could attract funding, whether or not they were actually applicable 
to the LRFFT or addressed the core issues of sustainability.

3.13.3	2002 to 2006 — Best Practice Standards, Multi-stakeholder  
	 Initiatives, Regional Partnerships and a Growing Awareness of 		
	 the Challenges 
This second phase saw an increased emphasis on market-based approaches 
along with greater cooperation amongst NGOs, research and enabling agencies 
and donors in the Pacific, as well as within Asian countries.357,358 Understanding 
of the trade at the time was expanding, and the first attempt to summarise the key 
issues was encapsulated in an Asian Development Bank (ADB) publication, ‘While 
Stocks Last’ — evidence that concerns about the trade had registered even at the 
ADB level by the early 2000s.359 Countries continued to struggle with the challenge 
of managing their LRFF fisheries, and some Pacific Islands had started to pull back 
from the trade, e.g. Papua New Guinea, Fiji and Palau. Primary concerns included 
overexploitation of inshore resources and socio-cultural conflicts arising from the 
exporting of fish for the LRFFT that traditionally supported a local trade.360 At the 
same time, corruption among local officials was reinforced as a major issue in 
some areas.

Market-based efforts included building multi-stakeholder consensus-driven 
voluntary standards of ‘best-practice’ for the LRFFT361 as part of a deeper 
engagement with supply chain agents and to improve trade and mariculture 
practices. Other efforts, such as increasing sustainability awareness among 
consumers on the back of expected growth in demand from mainland China,362 
were well-intentioned initiatives designed to advocate for responsibly-produced 
LRFF, but which ultimately did not produce the desired impacts. This was partly 
due to a lack of interest in sustainability issues by consumers at the time, and 
partly due to poor traceability, which undermined the application of emerging 
certification systems, such as the Marine Stewardship Council.

2002 to 2006 saw an 
increased emphasis on 
market-based approaches 
along with greater 
cooperation amongst NGOs, 
donors in the Pacific, as well 
as within Asian countries
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Collaboration with and advocacy by the NGO community across the various issues 
of concern, as well as improving capacity for and engagement in fishery-related 
issues, was a hallmark of this period. These contributed to collaborative initiatives 
between research and regional enabling agencies and advancement in grouper 
mariculture technology.363,364,365,366,367 There was also an increased focus on the 
economics of the LRFFT, including supply and demand modelling, value chain 
analysis and policy recommendations, and discussions on viability, including 
amongst Pacific Island nations.368,369,370

Finally, this period was characterised by an increasing focus on the use of MPAs to 
tackle chronic problems within this mainly inshore fishery, such as the protection 
of spawning aggregations and the creation of harvest refugia to quarantine 
community benefits. With few exceptions, and as with the previous period, there 
was little focus on sustainable fisheries at the community level, understanding the 
status of exploited species, stock assessments, and improvement in monitoring 
catches, exports and imports by species or by country.371 

One exception to this overall lack of outcomes during this period was the 
Humphead Wrasse’s CITES listing. This attracted global attention to sustainability 
issues in the trade, and the species was the first, and to date, only reef food fish 
to be listed on a CITES Appendix.372 Its listing highlighted the need for greater 
scrutiny and understanding of the trade and the specific threat to the species 
from international trade. It led to export quotas being introduced in Indonesia and 
Malaysia and to a slow reduction of fish illegally entering Hong Kong.

3.13.4	2007 to 2013 — Regional and Whole-of-Supply-Chain Initiatives  
	 — the Bigger Picture
This third phase can be characterised as more of a trans-boundary ‘whole-
of-supply-chain’ approach to ‘linking’ sources and demand through regional 
cooperation across source country governments, in attempts to scale up efforts 
such as through the Coral Triangle Initiative for Coral Reefs, Fisheries and Food 
Security (CTI-CFF), which was initiated in 2007. 

The CTI-CFF is a multilateral partnership of six countries formed in 2009 to 
address the urgent threats facing the coastal and marine resources in one of the 
most biologically diverse and ecologically rich regions on earth.373 It was hoped 
that the scale of this initiative would afford increased opportunities to enhance 
regulatory aspects of the trade, i.e. imposing moratoria, and act as a catalyst for 
renewed efforts to promote cooperation on improved monitoring and reporting at 
a regional scale to tighten the trade. Part of this process saw a stronger emphasis 
on multi-stakeholder forums and roundtables at national and regional levels.374,375

The establishment of trader roundtables and forums, at national and regional 
scales, consequently took on increased prominence, and efforts intensified to 
strengthen collaboration among source countries, mostly within the Coral Triangle, 
to galvanise regional governments around LRFFT issues. The process of fostering 

More recently, interventions 
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increased collaboration was an iterative one, utilising the convening power of 
regional agencies, such as APEC, the US CTI Support Programme and SEAFDEC, 
to bring NGOs, civil society organisations, academics and industry to the table, so 
to speak. Together they would review the status quo, and develop priority actions 
in relation to market-based instruments, science and policy needs at national and 
regional levels (Figure 3-54).376,377 

FIGURE 3-54 A SCHEMATIC SHOWING THE ITERATIVE SERIES OF MULTI-STAKEHOLDER FORA 
DESIGNED TO GALVANIZE REGIONAL GOVERNMENTS INTO CREATING STRONGER 
LEVERAGE FOR REDRESSING SOCIAL AND ENVIRONMENTAL IMPACTS OF THE LRFFT 

Note: The dashed lines indicate an iterative development process while solid lines indicate information flow 
from one phase to next

2008-2010
Coordination between Coral Triangle 
countries through developing 
consistent National Action Plans and 
EAFM regarding LRFFT stakeholder 
engagement as part of the US-CTI 
Support Program.376

2009
‘A Sustainable LRFFT Roadmap’ multi-
stakeholder workshop held in Hong Kong 
reviewed:
-	 Status and trends (biology, industry);
-	 Sustainability versus functionality  
	 of ecosystems and markets; and
-	 Priority actions to improve the LRFFT.321

2011
CTI ‘Regional Exchange’ focused on:
-	 EAFM in the context of the LRFFT;
-	 Science needs for the LRFFT; and
-	 Trader roundtable options.377

2012
CTI ‘Regional Exchange’ focused on:
-	 Footprint country collaboration;
-	 Supply chain focus on EAFM;
-	 Platforms to strengthen standards;
-	 Market-based policy initiatives; and
-	 Demand and supply linkages.379

2013
ASEAN Intergovernmental Forum intended 
to obtain regional agreement on:
-	 Sustainable LRFFT resolution (CTI-CFF);
-	 Common national and regional policies;
-	 Establishment of Regional LRFFT Forum (ToR); 
-	 CTI-CFF Regional Secretariat support.380

Preparatory APEC Activities

Developing a common LRFFT 
position among CT6 countries in 
relation to:
-	 Ecosystem approach to LRFF fisheries;
-	 Science capacity building needs; 
-	 Consensus on roundtable/forum
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implementation in priority 
geographies:
-	 Baseline data, spatial closures;
-	 Supply chain links;
-	 ‘Best practice’ management;
-	 National trader groups; and
-	 Enforcement and regulation (CITES).
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Furthering these multilateral approaches were efforts to bridge the overlap 
between supply and demand and build source county collaborations with Hong 
Kong and mainland China,378 along with a renewed effort to examine and redress 
legal and policy shortcomings at a regional scale.379 These measures were 
accompanied by stronger efforts to engage with mainland China,380 recognising 
that higher incomes and greater scarcity of particularly desired species would 
likely continue to amplify demand and drive fishing expansion and overfishing, 
despite the growth in mariculture. 

During this period, there was recognition by APEC of the need for mandatory, 
rather than voluntary, controls on trade such as certification,381 including the 
acknowledgement of the need for more responsibly-produced LRFF by the 
market.382,383,384 Discussion also emerged through the CTI-CFF on ecosystem-
based approaches to management of the LRFFT385,386 which was part of a wider 
focus on fisheries generally. 

3.13.5	 2014 to 2017 — Focusing on Species and Demand-side  
	  Awareness
Over the past three years initiatives with a focus on specific species were launched. 
For instance, the Palawan Council for Sustainable Development, Philippines, 
established an initiative to protect the Leopard Coralgrouper during its spawning 
season to help the depleted stock to recover.

Collaborative work is also ongoing between the IUCN Groupers & Wrasses  
Specialist Group and the Hong Kong government’s AFCD to improve  imple-
mentation of the CITES II listing for the Humphead Wrasse and to develop ways 
of reducing illegal trade. This work has already led to a significant reduction in 
retail sales in this species and the trialling of an identification method (‘Fish Face’) 
which uses facial markings to help track legally imported individuals.

This period is typified by increased focus on the role of Hong Kong through 
transporters and the identification of loopholes in legislation leading to legal 
questions. Compared to previous years, more focus was placed on the demand 
end of the supply chain, rather than the source end.

Mariculture production also expanded rapidly during this period, accounting for 
an increasingly large proportion of the trade in live reef fish. Likewise, production 
in mainland China soared. The introduction of the Sabah Grouper in 2007 brought 
startling results, with the species becoming the second most popular farmed 
grouper in 2016 after the Green Grouper. While the growth in farmed fish was 
seen as a welcome addition to the production volumes of live fish, the capture 
of higher-valued wild fish continues to persist, reinforcing the belief that farmed 
fish will not replace wild fish. At the same time, concerns emerged regarding 
limitations to the growth of carnivorous fish farming, caused by constraints on 
available wild-feed supply.387
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3.13.6	Some Cause for Optimism
International
In recent years there have been new initiatives by both exporting and importing 
parties, providing hope for progress. Since 2015, Indonesia’s Minister of Maritime 
Affairs and Fisheries Susi Pudjiastuti has increased crackdowns on illegal ventures 
by foreign fish carrier vessels, limiting their activities to mariculture-produced fish. 
One Indonesian trader has voluntarily halted exports of Humphead Wrasse and 
begun to manage his business for effort and minimum sizes, demonstrating that 
the trade can still be economically viable with such constraints. In Palawan, closed 
seasons for Leopard Coralgrouper are increasingly implemented, and a recent 
stock assessment of this species has helped define levels of sustainable fishing.

At the same time, progress has been made in securing population assessments 
and the implementation of the Humphead Wrasse CITES Appendix II listing 
in Indonesia and Hong Kong, as well as stock assessments of the Leopard 
Coralgrouper in Palawan.388,389,390 The PCSD has been working with WWF-
Philippines and others to develop a sustainable development plan for this species, 
including stakeholder engagements and species studies.391 

Hong Kong
Although the government does not place high priority on international seafood 
trade issues, in recent years it has acknowledged the pressure facing particular 
marine resources, including some LRFF species. In 2013, the government 
recommended that shark fin and Bluefin Tuna no longer be served at official 
functions, and in 2016, it expanded this to include Humphead Wrasse and Red 
(Hong Kong) Grouper. The Red Grouper used to be part of the local (Hong Kong 
and mainland China) live fish trade before declining populations made it a globally 
threatened species.392 

Most recently, studies have started to examine the role of different transport carriers 
in the LRFFT, and taken a more in-depth look at ongoing IUU of Humphead Wrasse 
into Hong Kong and, in particular, the lack of monitoring of Hong Kong-based 
fish carrier vessels which appear to be largely operating outside the law. These 
studies have proven useful for examining possible opportunities for intervention 
in the transport sector as well as areas for greater enforcement and oversight 
on the CITES-listed species.393,394 AFCD has also been scrutinising the activities 
of Humphead Wrasse traders more closely, with several recent prosecutions for 
illegal possession. Such actions have led to much lower imports of this species 
into the city since 2015, according to ongoing surveys at retail markets (Figure 
3-51).

Likewise, improvements to the harmonized coding of imports have been made 
by the C&ED to enhance understanding of the trade, as evidenced by the recent 
addition of the Hybrid Groupers category. The government’s acknowledgement 
of the responsibility of Hong Kong fish carriers to report their cargo to Customs 
should also improve reporting practices in the future.
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Regarding the private sector, there has been much industry-led action on the 
banning of shark fin imports. WWF is currently working with global shipping 
companies to draft ‘no shark fin’ industry guidelines.395 So far, 16 shipping lines, 
accounting for 68% of the total market share, have set up ‘no shark fin’ policies. 
In addition, 36 airlines have announced similar bans on the carriage of shark fin.

However, with the introduction of the Competition Ordinance in December 2015 
in Hong Kong,396 future industry-led initiatives must be approached with caution, 
due to risks of breaching collusion/anti-competition regulations. For this reason, it 
is crucial that the government take a leading role in responsible trade. 

In the BSAP 2016–2021, which was prepared in compliance with the CBD, the 
government made the following commitments with respect to the LRFFT:397

•	 Action 5b) Step up enforcement against wildlife crime (establish an inter-
departmental task force on wildlife crime, to strengthen collaboration and 
intelligence exchange).

•	 Action 22a) Promote sustainable consumption (conduct public engagement 
and explore relevant measures on promotion of sustainable consumption of 
biological resources).

Subsequent to the BSAP process, in 2016 the Council on Sustainable Deve-
lopment launched a public engagement exercise on the promotion of sustainable 
consumption of biological resources, which included seafood. In late 2016, the 
government re-affirmed the legal obligation of fish carriers to submit customs 
declarations by formally requesting the industry to do so. Enforcement, however, 
remains a challenge due to limited oversight of vessel movements.

Whilst such initiatives are welcome, they represent only the beginning of many 
more commitments and regulatory measures that are needed to address Hong 
Kong’s unsustainable LRFFT. 
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