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1. Introduction 
 
Mismanagement of waste that causes plastics 
to end up in the ocean from both terrestrial 
and marine sources is a global problem. These 
ΨƳŀǊƛƴŜ ǇƭŀǎǘƛŎǎΩ ŀǊŜ ŀ ǘƘǊŜŀǘ ǘƻ ƳŀǊƛƴŜ 
ecosystems on a worldwide level (NOAA  
Marine Debris Program, 2015; U.S. Fish and 
Wildlife Service, 2019).  
 
One type of marine plastic pollution found in 
marine ecosystems that has caused great 
concern is the type of debris that originates 
from fishing activities (Macfadyen et al., 
2009). Abandoned, lost or otherwise 
discarded fishing gear (ALDFG), also known as 
ΨƎƘƻǎǘ ƎŜŀǊΩΣ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƻƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ 
sources of marine plastics coming from 
fisheries and from aquaculture (FAO, 2017; 
NOAA  Marine Debris Program, 2015). 
Although no accurate global number on the 
amount of ALDFG exists, a rough estimate 
provided by Macfadyen et al. (2009) shows 
that it is likely less than 10% of marine debris 
by volume. ALDFG generates diverse impacts 
to marine organisms, the environment, and 
the fishing industry (Consoli et al., 2018; 
NOAA Marine Debris Program, 2015; 
Richardson et al., 2019a; Wilcox et al., 2016). 
The specific concern about ALDFG is that it 
ǇŀǎǎƛǾŜƭȅ άƎƘƻǎǘ ŦƛǎƘŜǎέΣ ǿƘƛŎƘ ƳŜŀƴǎ ƛǘ Ŏŀƴ 
continue to trap fish and crustaceans (target 
and non-target species), as well as ensnare 
and capture other species such as marine 
mammals, sea turtles, and seabirds (Edyvane 
and Penny, 2017; NOAA  Marine Debris 
Program, 2015; Smolowitz, 1978).  
 
There are several factors that can cause 
ALDFG: (i) Environmental conditions, such as 
storms, wave action, ice cover, or currents; (ii) 
Gear conflict, for example entanglement with 
other vessels, with active fishing gear, or with 
reefs and rocky bottoms; (iii) Gear condition 
due to old age, overuse, or the use of inferior 
material; and (iv) Improper disposal at sea 

caused by factors such as vandalism, the lack 
of waste disposal facilities, high costs for 
proper disposal, gear abandonment related to 
illegal fishing, or the use of illegal gear (FAO, 
2016; Link et al., 2019; Macfadyen et al., 
2009; NOAA  Marine Debris Program, 2015; 
Wilcox et al., 2015). 
 
There are a variety of studies that provide 
estimates on the amount of fishing gear lost 
in different fisheries. A global review by 
Richardson et al. (2019b) found annual gear 
loss estimates that ranged between zero to 
79.8 percent. They estimated that around six 
percent of all fishing nets, nine percent of all 
traps, and 29 percent of all lines are lost 
globally each year. However, ghost fishing is 
mainly caused by passive gear such as gillnets, 
trammel nets, wreck nets, and traps, while 
longlines and trawls less likely to do so 
(Brown et al., 2005; NOAA  Marine Debris 
Program, 2015) . 
 
From all types of fishing gear, gillnets and 
pots have been the most documented ALDFG 
(NOAA  Marine Debris Program, 2015). Both 
of these are used in temperate as well as in 
tropical waters (Huntington, 2016). Globally, 
gillnets are among the most common fishing 
gear used by the artisanal and small to large-
scale commercial fleets for both demersal and 
pelagic fisheries (Gabriel et al., 2005; Standal 
et al., 2020). Gillnets are widely used because 
of their simplicity and low entrance cost to 
fisheries (Jentoft et al., 2017; Standal et al., 
2020). According to Huntington (2016), even 
when  buoyancy is lost, gillnets can continue 
to fish until the net breaks down. In addition, 
it is not easy for fish and other marine wildlife 
to see them, because they are made of light 
plastic materials. For traps and pots, as they 
normally contain bait, they will continue to 
attract marine animals when lost. Non-target 
animals can become trapped and die, forming 
new bait, creating a vicious circle cŀƭƭŜŘ άŎȅŎƭƛŎ 
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ŎŀǘŎƘƛƴƎέ (Huntington, 2016; Link et al., 
2019), which can also occur with ghost nets, 
too (Havens et al., 2008). Moreover, the ropes 
of lost traps and pots can entangle larger 
marine animals (Huntington, 2016). 
ALDFG can travel long distances via ocean 
currents and winds, before either sinking or 
accumulating along shorelines globally 
(Macfadyen et al., 2009), and may continue to 
ghost fish for a shorter or longer periods of 
time after having been lost (Sullivan et al., 
2019; Tschernij and Larsson, 2003). Factors 
that contribute to the likelihood of ghost 
fishing are the rates at which gear is lost, the 
gear degradation rate, which depends on 
environmental factors such as water 
temperature, the catch efficiency of the 
fishing gear, the susceptibility of species to 
ghost fishing, the depth where the gear is 
lost, and the tidal and current conditions 
which will influence whether nets ball up 
faster or slower (Antonelis et al., 2011; Brown 
and Macfadyen, 2007; Erzini et al., 1997; 
Kaiser et al., 1996; Masompour et al., 2018). 
The rate at which ghost fishing continues 
varies widely. Estimates for gillnets range 
from several days (Stelfox et al., 2020) to 
years (Macfadyen et al., 2009), while also the 
fishing capacity of a net will decline over time 
(Pawson, 2003; Tschernij and Larsson, 2003). 
Similarly, for pots and traps, studies provide 
ranges from a few months to several years 
(Matsuoka et al., 2005; NOAA  Marine Debris 
Program, 2015). 
 
ALDFG can potentially create serious  
ecological and socioeconomic problems (Link 
et al., 2019). It harms marine life through the 
continued catch of target species and causes 
stock depletion. They capture species that are 
important for conservation and create 
hazards to vessels due to collision or prop 
entanglement (which is costly to remove) 
(Arthur et al., 2014; Havens et al., 2011; 
Macfadyen et al., 2009; Wilcox et al., 2015). 
Economic impact studies show the fisheries 
sector can be negatively affected by a variety 

of factors, including (i) direct costs, such as 
time spent disentangling vessels, the costs to 
replace lost gear, costs of buying new gear to 
comply with new regulations, or recovery 
costs; (ii) indirect costs due to decreased 
populations of species with commercial value, 
which can also lead to increased resource 
costs needed to capture decreasing target 
fishery populations, while there is also 
reduced multiplier effects from reduced 
fishing income; and (ii) social costs such as 
reduced employment in fishing communities, 
reduced recreational, tourism, and diving 
benefits, and safety risks for fishers and 
vessels (Al-Masroori et al., 2004; Brown et al., 
2005; Koslow et al., 2000; Macfadyen et al., 
2009; NOAA  Marine Debris Program, 2015). 
 
The economic impact of ALDFG is usually 
calculated the percentage of the catch in a 
region or of an individual species that has 
commercial value. Two examples of economic 
impacts attributed to ghost fishing are (i) a 1.5 
percent loss of the catch of commercial 
monkfish in northern Spain (Sancho et al., 
2003) and (ii) 20ς30 percent loss of the 
Greenland halibut catch in Norway 
(Humborstad et al., 2003). For traps, two 
examples are (i) an estimated 4.5 percent loss 
in the Dungeness crab fishery in Washington 
state per year (Antonelis et al., 2011), and (ii) 
an estimated 3ς13.5 percent of total catch 
value in the trap fishery in Kuwait (Brown and 
Macfadyen, 2007). 
 
In addition to having socio-economic impacts, 
ALDFG can also have a broader impact on 
marine biodiversity and ecosystems. Ghost 
fishing poses a threat to marine wildlife such 
as turtles (Duncan et al., 2017), seabirds 
(Good et al., 2009), and whales (Stelfox et al., 
2016). Marine fauna are particularly at risk 
through gear entanglement, or through the 
ingestion of fishing gear, such as nylon 
fragments or pieces of fishing floats (Gilardi et 
al., 2010; Laist, 1995). Both entanglement and 
ingestion can lead to injury and death through 
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exhaustion or suffocation (Gilardi et al., 2010; 
Wilcox et al., 2015). According to Wilcox et al. 
(2016), when compared to other consumer 
items that end up in the ocean, fishing gear 
poses the greatest threat to marine fauna. 
This limits the  recovery of a number of 
marine species (Gall and Thompson, 2015; 
Reeves et al., 2013). A further impact is 
created by the damage ALDFG can cause to 
seafloor habitats by damaging benthic 
communities in vulnerable and significant 
coastal ecosystems such as seagrass beds and 
coral reefs (Gilman, 2015; Shester and 
Micheli, 2011; Valderrama Ballesteros et al., 
2018). 
 
Even when degraded, through exposure to 
ultra-violet radiation, wind, waves, seawater, 
and bacteria, fishing gear can continue to 
cause impacts (Grimaldo et al., 2020). 
Furthermore, when the plastics of the gear 
breaks down, it creates microplastics. The 
breakdown into microplastics can continue to 
impact the food web of an ecosystem (Chae 
and An, 2017; Min et al., 2020). 
 
To reduce the impact of ALDFG, several 
policies and initiatives are gaining increased 
attention (FAO, 2016). Solutions focus on 
different aspects, from spatial zoning of 
fisheries which has the aim to avoid gear 
conflict, to interventions such as limiting the 
fishing time or having less gear on board, to 
reduce the fishing effort and the probability 
of generating ALDFG (NOAA Marine Debris 
Program, 2015). Another intervention is a 
specific form of gear modification which uses 
escape gaps and panels in nets and traps 
(Broadhurst and Millar, 2018; Vadziutsina and 
Riera, 2020). Banning specific gear has also 
been implemented. The European Union (EU) 
has implemented a ban on all deep-water 
gillnet fisheries at depths >600 m (Council 

Regulation (EC) No. 41/2006). Another way to 
reduce ghost fishing is by promoting the use 
of gear marking, which can reduce the chance 
of loss (Wilcox and Hardesty, 2016) and 
facilitate the recovery of fishing gear (NOAA  
Marine Debris Program, 2015). Another 
solution that is often proposed is to provide 
of disposal facilities that are affordable for 
fisherfolk, as well as incentives to encourage 
proper disposal (Cho, 2009; NOAA  Marine 
Debris Program, 2015). Recently, an 
innovative solution is the development of 
biodegradable fishnets (FAO, 2016). Although 
the catch efficiency of biodegradable gillnets 
are often less than nylon gillnets and they are 
more expensive (Kim et al., 2014), 
biodegradable gillnets have great potential 
for reducing both ghost fishing and marine 
plastic pollution (Grimaldo et al., 2020).  
 
According to Anderson and Alford (2014) 
removal of derelict traps is the only absolute 
solution, and has been happening in different 
parts of the world such as South Korea (Cho, 
2011), and the USA (Sullivan et al., 2019), 
supported by sonar systems and the use of 
weather and ocean models to predicts where 
nets are likely to accumulate (NOAA  Marine 
Debris Program, 2015; Pichel et al., 2012; 
Sullivan et al., 2019). An analysis on the 
economic effects of a pot removal program in 
Chesapeake Bay in the United States found 
that removing 34,408 derelict pots led to 
gains in gear efficiency and an additional 
13,504 megatons in harvest valued at USD 
21.3 million at the time of the study (Scheld et 
al., 2016). There will also be additional 
benefits such as a reduction in the loss of 
species such as marine mammals and birds, 
less impact on marine ecosystems, and a 
reduction in beach littering, which can lead to 
a reduction in negative impacts on beach 
tourism.  
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Picture 1: Fishing boats on the water in Viet Nam (Shutterstock). 

 
In the following sections, this document 
broadly describes fisheries and fishnet use in 
Viet Nam, and presents results of data 
collection on fisheries and ghost fishing in two 

fishing ports in Viet Nam, and a cost-benefit 
of two potential interventions that can reduce 
the impact of ghost fishing in Vietnamese 
waters.  
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2. Background: Viet Nam 
 
 
Viet Nam is a country in South East Asia. It has 
a population size of around 98 million (2020). 
In 2019 the GDP was valued at USD 262 
billion, and in 2020 Viet Nam had a GDP of 
USD 271 billion with an economy based on 
services (41.6% of GDP and 35% of the total 

workforce), industry (34.5% of GDP and 28% 
of the total workforce), and agriculture (14% 
of GDP and 36% of the total workforce) 
(World Bank, 2020 data). 
 

 

2.1. Vietnamese fisheries 
 
The fishery sector contributed to between 4-
5% of the GDP in 2019, with an estimated 
65% being attributed to aquaculture (Hong et 
al., 2017). Capture fisheries contributed the 
rest, with a value of USD 4.1 billion1 (VASEP, 

2021).  Fisheries are mainly net fisheries 
(gillnets, trawl nets, etc.), with a lower share 
going to hooks and lines, and pots and traps 
(Figure 1). 
 

 
 
 

 
  

                                                      
1 The rest of the data in this study will be presented in the 
currency of Viet Nam (VND or Vietnamese Dong). The 
exchange rate considered in this study is USD 1 = VND 

22,415.1 (Source: https://currencies.zone/historic/us-
dollar/vietnam-dong/december-2019).  

Figure 1. Percentage total fish catch by different types of fish gear in Viet 
Nam. (Source: Elaboration from DFISH, 2020, and Research Institute for 
Marine Fisheries, 2007). 

https://currencies.zone/historic/us-dollar/vietnam-dong/december-2019
https://currencies.zone/historic/us-dollar/vietnam-dong/december-2019
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In 2019, the fishing fleet of Viet Nam 
consisted of almost 100,000 fishing vessels, 
divided over different fleet segments, 
depending on whether they use 
predominantly nets, pots and traps, or hooks 
and lines (Table 1.) 
 
In order to estimate the total use of fishnets, 
hooks and lines, and pots and traps used by 
the Vietnamese fishing fleet, import statistics 
can be used, as most materials are not 
produced in Viet Nam. Data on the import of 

fishing gear or fishing net materials was 
obtained through the UN Comtrade Database 
(UN, 2021).  
 
Relevant information was collected based on 
the HS-commodity codes (Table 2). The HS 
commodity code 5608 provides the total 
estimate, the codes 560811, 560890 and 
(potentially) 560819 provide more detailed 
data. 
 
 

 
 
 
 
 
Table 1. Overview of boats, annual catch, and revenue for different types of fishing gear in 2019. 

 Vessels (number) Annual catch (tonnes) Fisheries value (billion VND2) 

Net fisheries 75,303 3,384,814  169,241 

Pot and trap fisheries 2,924 71,776  3,589 

Hook and line fisheries 18,382 321,104  16,055 
Source: Elaboration from General Statistics Office, 2020; DFISH, 2020, Research Institute for Marine Fisheries, 2007. 

 
 
 
 
 
 
Table 2. HS-Commodity Codes related to fishing gear and netting materials. 

HS- Commodity Code Explanation 
5608 Twine, cordage or rope, knotted netting, made up fishing nets and other 

made-up nets, of textile materials 
560811 Twine, cordage or rope, knotted netting, made up, of manmade textile 

materials 
560819 Twine, cordage or rope, knotted netting, for other than fishing, of 

manmade textile materials 
560890 Twine, cordage or rope, knotted netting, of other than man made 

textiles 

 
  

                                                      
2 VND= Vietnamese Dong  
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The import of net materials and fishing gear in 
Viet Nam has increased over in the last 15 

years. The total volume (in tonnes) has grown 
almost 4 times from 2005 to 2019 (Figure 2).  
 

 
 
 

 
Figure 2. Vietnamese import statistics fishing gear/net materials (tonnes) period 2005-2019 categorized by commodity 
codes (HS codes, Table 2) (Source: UN, 2021). 

 
 
 
 
In addition, a certain number of fishing nets 
are imported unofficially, specifically by 
crossing borders from China and Cambodia. 
There are no data available of this unofficial 
trade in fishing gear and fishing net materials.  
 
Although the data are broad estimates, they 
provide a first indication of the use of fishing 

gear and the potential generation of marine 
plastics by the fishing industry, including 
ghost fishing gear. The increase in 
importation probably reflects an increase in 
marine plastics, including ALDFG, which can 
have a negative impact on the Vietnamese 
fisheries, marine biodiversity, and ecosystems 
in general.  
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Pictures 2 and 3: Repairing and cleaning of fishnets in Viet Nam (Shutterstock).  
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2.2.  Viet Nam policies on ALDFG 
 
As was presented previously, addressing 
ALDFG requires different solutions, such as 
marking fishing gear or the provision of 
appropriate disposal facilities. In Viet Nam 
action is undertaken both through 
programmes and projects, but also through 
policies. The country now has the National 
!Ŏǘƛƻƴ tƭŀƴ άaŀǊƛƴŜ tƭŀǎǘƛŎ ²ŀǎǘŜ 
Management in the Fisheries Sector, Period 
2020-нлолέ όaƛƴƛǎǘǊȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ wǳǊŀƭ 
Development, 2020). Key targets for the 
country are the aim to collect 50% of lost or 
discarded fishing gear by 2025, and 100% by 
2030 (Decision No. 1746/QD-TTg, December, 
2019). In order to achieve this, the action plan 
ŀƛƳǎ ǘƻ ά5ŜǾŜƭƻǇ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ŀ ǇǊƻƎǊŀƳ 
to collect lost and discarded fishing gear at 
sea in conservation areas, protected areas of 
aqǳŀǘƛŎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ƻǘƘŜǊ ƳŀǊƛƴŜ ŀǊŜŀǎέΦ 

Furthermore, Directive No. 33/CT-TTg 
(August, 2020) includes the goal to 
άƛƳǇƭŜƳŜƴǘ ƳŜŀǎǳǊŜǎ ǘƻ ƭƛƳƛǘ ǘƘŜ ǳǎŜ ƻŦ 
Styrofoam buoys in the fisheries sector (to 
float fish cages) and develop and implement 
solutions to collect fishing gear such as nets, 
buoys lost, neglected or discarded at sea 
ό![5CDύέ ŀƭƭ ƻŦ ǿƘƛŎƘ Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ 
reducing the problem of ALDFG and other 
marine plastics coming from the fishery 
sector.  
 
To understand more about ALDFG in Viet 
Nam and obtain more accurate data, a survey 
was carried out among fishers in two ports in 
Viet Nam. Some of the data collected where 
additionally used to estimate the costs and 
benefits of different policy options to reduce 
ALDFG. 

 

Picture 4: Fishing boat and net in Viet Nam (Shutterstock) 
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3. Case study overview 
 

The survey was carried out in fishing ports of 
tƘԜԏc Tinh and Loc An. These are located in 
the Ba Ria Vung Tau province, in South Viet 
Nam (Map 1). The province has a fishing fleets 
consisting of trawlers, gillnets (demersal and 

pelagic fish species, cuttlefish), as well as pots 
and traps (mainly for crab and spotted Babylon 
snail). The survey focussed on bottom gillnet 
fishers in tƘԜԏc Tinh, and among those who 
use mainly pots and traps in Loc An.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 5: Pots, traps on a fishing vessel at Loc An landing site, Ba Ria Vung Tau province, Viet Nam (Son Nguyen Nhu) 
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Map 1: Location of ports in Viet Nam where survey was carried out 
 

3.1  Data collection 
 

A survey on general data related to fisheries, 
and specific questions on ALDFG was drafted 
following a survey developed by Savels et al. 
(2022) for a similar assessment in the Republic 
of Cyprus. In addition to the survey on ALDFG, 
a second survey was carried out focussing on 
the costs and benefits generated by fishing 
activities. Surveys were developed for both the 
bottom gillnet fisheries and for the pots and 
traps fisheries. The annex provides an 
overview of the two surveys used for boats 
that mainly depend on gillnets for fishing.   
 
The surveys were carried out in July and 
August, 2021 by a team of five people. Fishers 

were randomly approached based on their 
availability to answer the different surveys, but 
no sampling techniques were used to identify 
respondents. The reference year used in the 
survey and the further assessment is 2020. 
Vessel owners, skippers or crew members 
were targeted for the surveys, with one 
interview per boat. In total 90 people were 
interviewed, with an equal amount of people 
interviewed for both types of fisheries (Table 
3). The survey on costs and benefits was done 
with a subsample (30 people) of the 90 people 
surveyed on ALDFG.  
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Table 3. Survey sample overview. 

Survey type Sample size Fishing ports/Landing sites 
1. ALDFG and general data  

 

Bottom gillnet 45 tƘԜԏc Tinh 
Pot and trap  45 Loc An 

2. Fishing boat costs and benefits   
 

Bottom gillnet 15* tƘԜԏc Tinh 
Pot and trap  15* Loc An 

*subsample of those surveyed on ALDFG and general data on fisheries 
 
 
 
 
 
 

tƛŎǘǳǊŜ сΥ DƛƭƭƴŜǘ ŦƛǎƘŜǊƛŜǎ ǎǳǊǾŜȅ ƛƴ tƘԜԏc Tinh landing site, Ba Ria Vung Tau province, Viet Nam (Son Nguyen Nhu) 
  




















































