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1. Introduction 
 
Mismanagement of waste that causes plastics 
to end up in the oceans and seas from both 
terrestrial and marine sources is a global 
problem. These ‘marine plastics’ are a threat 
to marine 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 
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catching” (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). 
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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 
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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 
 
 

https://currencies.zone/historic/us-dollar/vietnam-dong/december-2019
https://currencies.zone/historic/us-dollar/vietnam-dong/december-2019
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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.  
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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 
Action Plan “Marine Plastic Waste 
Management in the Fisheries Sector, Period 
2020-2030” (Ministry of Agriculture and Rural 
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 
aims to “Develop and implement a program 
to collect lost and discarded fishing gear at 
sea in conservation areas, protected areas of 
aquatic resources and other marine areas”. 

Furthermore, Directive No. 33/CT-TTg 
(August, 2020) includes the goal to 
“implement measures to limit the use of 
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 
(ALDFG)” all of which can contribute to 
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 
Phước 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 c
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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. 
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Table 3. Survey sample overview. 

Survey type Sample size Fishing ports/Landing sites
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3.2  Cost-benefit analysis 
 

Cost-benefit analysis is an analytical tool to 
study the economic advantages or 
disadvantages of a decision on investment by 
examining its costs and benefits (DG Regio, 
2015). It is mainly applied to evaluate the 
economic efficiency of different options that 
achieve some predetermined policy or 
business objective (James and Predo 2015). In 
this study, the costs and benefits of a current 
fishing scenario (business as usual, or BAU) 
and the impact of ghost fishing are estimated. 
Additionally, the costs and benefits from 
three potential interventions to decrease the 
amount of ALDFG are estimated and 
compared. The aim is to understand the 
impact of implementing measures to reduce 
ghost fishing on the revenue generated by 
fishing. The cost benefit analysis (section 4.3) 

will focus on gillnet fisheries, as net fisheries 
are larger than pot and trap fisheries in Viet 
Nam.  
 
For each scenario, all benefits and costs 
generated by an average fishing boat over a 
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Picture 7: Gillnet fishing fleet at Phước Tinh landing site, Ba Ria Vung Tau province, Viet Nam (Son Nguyen Nhu) 

 

4.1.1.   Survey results ALDFG and marine plastics gillnet fisheries 
 

Asking specifically about the loss3 of fishing 
gear, 22 of the respondents stated that in 
2020 they lost fishing gear in the sea. On 
average, eight pieces of gear were lost per 
fishing boat in 2020, or about four percent of 
the gear used annually on average per boat.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
3 Respondents were asked about lost and discarded gear. The 
distinction between when a gear was abandoned, versus lost 
or discarded was not clear and so was not specifically 
included in the survey.  
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In addition to the different causes, the 22 
respondents who lost gear were also asked to 
provide an estimate of the frequency in which 
a specific cause led to the loss of gear. Figure 

4 shows that misplaced gear most often led to 
the loss of gear, while weather had the lowest 
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Figure 9 indicates whether respondents 
considered the measures to be very effective, 
quite effective or not effective. It seems that 
those measures that are being used according 
to the respondents, are those that are 
considered to be effective, whereas measures 
that are not being used, are in general not 
considered to be effective. Discarding gear 
versus the use of onshore facilities was 
mentioned as having a high frequency for 
discarding gear (see Figure 6 above). The fact 

that port-side facilities are not considered 
effective by most respondents could provide 
an opportunity, especially when aligned with 
other instruments, such as economic 
incentives, which are considered effective. 
Similarly, damaged gear is mentioned as a 
reason for discarding gear, providing 
opportunities for improved recycling, 
potentially with other instruments such as 
economic incentives.  

 

 
Figure 
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Picture 8: Crab trap fishing gear in Loc An landing site, Ba Ria Vung Tau province, Viet Nam (Son Nguyen Nhu) 
 

4.2.1. Survey results for ALDFG and marine plastics pots & traps fisheries 
 
All respondents confirmed that they lost gear 
during the reference year, with an average of 
76 pots or traps lost per year per respondent 

(boat). Figure 10 presents the different causes 
given by the 45 respondents for losing gear. 
The rate of loss was around 9.6% per year.  
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Figure 11 provides the frequency with which a 
given cause has led to the loss of pots and 
traps. Stolen gear has the highest frequency 

of generating a loss, followed by conflict with 
other gear.  
 
 

 

 
Figure 11. Probability of losing gear due to each of the causes, traps/pots fisheries. 

 
 
No respondent stated to have discarded pots 
or traps, only lost.  
 
Although all respondents stated to have lost 
gear, only seven respondents confirmed 

interaction with ALDFG. Interaction with 
ALDFG causes downtime and damage, with an 
average impact of around 0.1% of the 
revenue for a pots/traps fishing boat in 2019 
(Table 8).  

 
 
 
Table 8. Average impact pots/traps fishing boats due to interactions with ALDFG (value/boat).  

Average value 
Downtime due to interaction with ALDFG (minute/1 56.664 4 Ap-5 ty6tifact T

33.55 q

60.264 291 0 595.32 841.92 re

W* n

BT

/FQ 
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Next, all survey respondents indicated their 
main fishing grounds (Map 3A). The seven of 
respondents that encountered ALDFG also 
provided the location where this happened 
(Map 3B). The areas where ALDFG were 
encountered overlap with the most used 
fishing grounds.  

 
 
 
 
 
 

Map 3: Location pots/traps fishing areas (A), and location encounters ALDFG (B) 
 
 

Picture 9: Pot and trap fishing boats in Loc An landing site, Ba Ria Vung Tau province, Viet Nam (Son Nguyen Nhu). 
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Thirty-five of the respondents confirmed 
interaction with other marine plastics (non-
ALDFG), ten respondents didn’t answer. Also, 
interaction with other types of marine plastics 

cause damage and downtime to pot/trap 
fishers, with an average cost of around 0.5% 
of the annual fishing revenue (Table 9).

 
 
Table 9. Interaction pots/traps fishing boats with marine plastics (non-ALDFG) (value/boat).  

Average value 
Volume of plastics in trip (kg) 2 
Proportion of plastics in trip catch (%) 
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Similar to what was observed for the gillnet 
fisheries, those measures that are known to 
be used to reduce ALDFG are considered to 
be very or quite effective by most 
respondents, whereas those measures that 
are not used, or at least not according to the 
respondents, are not considered to be 
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Fish landings are what generates the benefits 
(all of them under the BAU scenario). 
Demersal fish make up the largest part of the 

catch volume (57% of the total) and value 
(52%), followed by crustaceans in terms of 
volume (25%) and value (39%) (Table 11).  

 
 
Table 11. Fishing revenue by catch type for gillnet fisheries in Viet Nam in 2019.  

Average value 

Demersal fish  

Landing volume (kg)  16,116 
Landing value in (VND)  792,524,666 

Small pelagic fish  

Landing volume (kg)  4,914 
Landing value in (VND)  128,838,398 

Crustaceans  

Landing volume (kg)  6,949 
Landing value in (VND)  604,423,739 

Molluscs  

Landing volume (kg)  154 
Landing value in (VND)  11,846,603 

Total  
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4.3.2.    Costs of ghost fishing 
 
In order to add an impact estimate of ghost 
fishing on revenue, a brief literature review 
was carried out. A series of studies from the 
region and globally were used to obtain an 
average estimate of the revenue losses in 

gillnet fisheries due to ghost fishing. In this 
study, this impact or cost is considered to be 
2.3% of the catch value, based on the results 
of the studies presented in Table 12.  

 
 
Table 12. Summary, literature review on ghost fishing impact at national and regional levels. 

Fishing 
gear 

Scale of 
study region 

Country/ 
Region Fish species 

Impact on fish 
catch (%) Source 
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4.3.3.    Results of the cost-benefit analysis 
 
The sum different costs and of the benefits 
are used to calculate the net benefit 
generated by the four scenarios considered 
(Table 13). Most benefits and costs remain 
the same, differences are due to new revenue 
streams (from the sale of recovered gear or 

from returned deposits), reduced costs due to 
a reduction in ghost fishing and the impact of 
ALDFG, or increased costs due to those 
related to gear recovery or the payment of 
deposits.  

 
 
Table 13. Results of the cost-benefit analysis (VND/year). 

 Business As Usual 

Intervention 
A: Gear 

tracking and 
recovery
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Figure 15 presents the overall costs, benefits 
and net benefits of the four scenarios 
considered in this study. All scenarios present 
a positive net benefit, without considering 
labour costs. The DRS scenario with a 15% 
deposit has the highest and the gear marking 

and recovery the lowest net benefit based on 
the estimates considered in this study. The 
higher net benefit of the DRS system is due to 
the estimated potential decrease in costs 
related to ghost fishing and ALDFG.  

 
 
 

 
Figure 15. Comparison BAU and interventions. 

 
 

4.3.4.    Impact on biodiversity in Viet Nam 
 
As was presented in the introduction, ALDFG 
does not only impact the fishing sector. Ghost 
nets can have a negative impact on marine 
environments in general, affecting not only 
fish stock and the economic revenue they 
generate, but marine biodiversity as a whole. 
In the previous CBA, only short-term financial 
gains from reducing ALDFG were evaluated, 
but a reduction in ghost fishing (and marine 
plastics in general) can have larger economic 
benefits (e.g. reduced impact on the tourism 
sector through cleaner beaches) and can 
benefit marine animals such as turtles. Just as 

an illustration, this section presents the 
current conservation status of marine turtle 
species found in Viet Nam. Reducing ghost 
fishing is one of the many measures that have 
the potential to improve the status of these 
turtle species.  
 
There are four marine turtle species that have 
nesting grounds in Viet Nam, which are the 
green turtle (Chelonia mydas), the hawksbill 
turtle (Eretmochelys imbricata), the Olive 
Ridley turtle (Lepidochelys olivacea) and the 
leatherback turtle (Dermochelys coriacea) 
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(Hamann, Cuong, Hong, Thuoc, & Thu Hien, 
2006). In many areas where a large number of 
nesting turtles used to be found like the 
central coastal provinces such as Such as 
Quảng Trị, Quang Nam, Quảng Ngãi, Phú Yên, 
Khanh Hoa, Ninh Thuan, Binh Thuan and Ba 
Ria Vung Tau, there are rarely any sightings of 
turtles nesting nowadays, except in Ninh 

Thuan, Binh Thuan and Ba Ria – Vung Tau. 
Currently the only regularly found nesting 
turtles are green turtles. Nesting Leatherback 
turtles have also been found, but very 
irregularly. Nesting hawksbill turtles and Olive 
Ridley turtles have disappeared from all 
surveyed locations for the last 10 years 
(Cuong and Hien, 2021). 

 
 
Table 14. Turtle species global and Vietnamese Red List status and trends. 

Scientific name Common name 
Global Red 
list status 

Current 
population 

trend 

Viet Nam 
Red list 
status  

Trend in 
nesting in Viet 

Nama 

Cheloniidae family 

Caretta caretta 
Loggerhead 
turtle 

VUb Decreasing CRc Declining 

Chelonia mydas Green turtle ENd Decreasing EN 
Increasing in 
number of 

protected areas 
Eretmochelys 
imbricata 

Hawksbill turtle CR Decreasing EN 
Declining, no 

sightings 

Lepidochelys olivacea Olive Ridley VU Decreasing EN 
Declining, no 

Sightings 
Dermochelyidae Family 

Dermochelys  coriacea 
Leatherback 
turtle 

VU Decreasing CR 
Declining, only 2 
turtles sighted 

a Comparison 2020 and 2010 
b VU: Vulnerable 
c CR: Critical  
d 



The economic impact of marine plastics, including ghost fishing, on fishing boats in Phước Tinh and Loc An, Ba Ria Vung Tau Province, Viet Nam  39 

Pictures 10 and 11: Mother turtle heading back to the ocean after laying her eggs (IUCN Viet Nam/Hahn Candy) and Green turtle in 
Viet Nam (IUCN Viet Nam/Nguyen Hai Van).  
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5. Final remarks 
 
The survey results showed that fishing gear is 
lost or discarded among gillnet and pots/traps 
fishers that participated in the survey. 
Furthermore, results illustrated an overlap 
between areas more used for fishing (both 
gillnets and pots/traps) and interactions with 
ALDFG. Although this causes an impact on 
fishing boats, with an estimated average cost 
of 0.56% of the revenue for gillnet fisheries 
and 0.6% for pots and traps (not considering 
the impact on lost revenue due to ghost 
fishing), according to the respondents, only 
few policies are in use to address the issue. In 
addition, most policies that are not used 
according to the respondents, are not 
considered to be effective. Increasing the 
understanding among fishers on how ALDFG 
affect their businesses as well as the marine 
en
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15. In 2019, did you interact with ALDFG at sea? 

o Yes 
o No 
o Don’t know 

16. In 2019, what was the duration and cost of interaction with ALDFG? 
a. How much downtime and clean-up time due to interaction with ALDFG (minutes per fishing trip) 

i. … 
b. Cost of gear and other damage due to interaction with ALDFG (euros per year) 

i. … 

17. In 2019, did you lose fishing gear yourself? 
o Yes 
o No 
o Don’t know 

18. In 2019, how many gear (gillnets) were lost? 
ü Gillnets:   … 

19. In 2019, what were the causes of losing fishing gear, by proportion of occurrence? 
a. Conflict with other gear 0 - 100 
b. Conflict with seafloor  0 - 100 
c. Misplaced gear  0 - 100 
d. Weather   0 - 100 
e. Other (fill in)   0 – 100 

20. In 2019, what were the causes of abandoning or discarding fishing gear, by proportion of occurrence? 
a. Illegal fishing or gear   0 - 100 
b. Too much gear for time  0 - 100 
c. Too much gear for space  0 - 100 
d. Chosen over onshore disposal






