
Ocean and Coastal Research 2025, v73:e25002 1

Ocean 
and Coastal
Research

http://doi.org/10.1590/2675-2824073.23167

Original Article

ISSN 2675-2824

© 2025 The authors. This is an open access article distributed under 
the terms of the Creative Commons license.

Submitted: 27-Oct-2023
Approved: 11-Sep-2024

Editor: Rubens Lopes

Assessment of marine litter barrier initiatives and their 
potential as a prevention strategy in Brazil

Carla I. Elliff1,2 * , Bianca G. Gimenez1,2 , Melanie V. Alencar1,2 , Vitória M. Scrich1,2 , 
Luis A. Conti3 , Alexander Turra1,2

1 Universidade de São Paulo – Instituto Oceanográfico (Praça Oceanográfico, 191 – Vila Universitaria – São Paulo – SP – Brazil).
2 UNESCO Chair for Ocean Sustainability (Praça Oceanográfico, 191 – Vila Universitaria – São Paulo – SP – Brazil).
3 Universidade de São Paulo – Escola de Artes, Ciências e Humanidades (Rua Arlindo Béttio, 1000 – Ermelino Matarazzo – 
São Paulo – SP – Brazil).

* Corresponding author: carlaelliff@gmail.com

INTRODUCTION
Over the past years, the subject of marine 

litter has gained momentum in the international 

environmental agenda. A landmark for the 
prevention and management of marine litter, 
the Honolulu Strategy was one of the first 
global frameworks developed to act as a 
planning and monitoring tool, providing a 
common reference to which stakeholders (e.g., 
national governments, municipalities, industry, 
international organizations) can address the issue 
(UNEP, 2012). Other highly relevant international 
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agreements and programs that highlight solutions 
to marine litter as a prime objective to be 
developed include the United Nations Decade of 
Ocean Science for Sustainable Development (i.e., 
Decade outcome No. 1 “a clean ocean where 
sources of pollution are identified and reduced 
or removed”) (IOC, 2019), the 2030 Agenda’s 
Sustainable Development Goals (SDG) (i.e., SDG 
target 14.1 “by 2025, prevent and significantly 
reduce marine pollution of all kinds, particularly 
from land-based activities, including marine debris 
and nutrient pollution”) (UN, 2015), the Global 
Partnership On Plastic Pollution and Marine 
Litter, and the resolutions of the United Nations 
Environment Assembly, particularly resolution 
5/14 entitled “End plastic pollution: Towards an 
international legally binding instrument” which has 
initiated multilateral negotiations towards a global 
treaty (UNEA, 2022). 

As marine litter is considered a “wicked 
problem” (McIntyre, 2020), multiple complementary 
strategies should be adopted throughout the 
source-to-sea continuum (Granit et al., 2017). 
This includes looking at processes that generate 
marine litter (e.g., improving waste management 
and wastewater treatment systems), impacts from 
the exposure to marine litter in various coastal 
and ocean compartments (e.g., removing litter 
accumulated in the environment), and addressing 
the effects of this pollution, such as mortality 
and losses to social and economic sectors 
(e.g., protecting the biota from ingestion and 
entanglement and human populations from 
physiological effects and loss of livelihood) 
(GESAMP, 2019; PEMALM, 2021). Therefore, a key 
aspect that must be considered is that solutions to 
this problem require multifaceted efforts made in 
collaboration among key stakeholders to identify 
and implement corresponding interventions 
and instruments addressing litter pollution both 
upstream and downstream (Scrich et al., 2024). 

Regarding the collection and prevention of 
marine plastic pollution, Schmaltz et al. (2020) 
carried out a systematic review of emerging 
technologies to address these aspects. Of the 
52 technologies surveyed, targeting macro 
and microplastics, 44.2% focused on removing 
floating debris by means of barriers, traps, 

booms, and boats, intending to intercept them 
before reaching the sea. Similarly, but with a 
focus on developing countries, Winterstetter et al. 
(2021) found that 42% of the marine plastic litter 
collection systems surveyed regarded the capture 
of litter from rivers and streams and 35% from the 
ocean. According to UNEP (2016), these types of 
initiatives are considered one of the best available 
techniques/technologies to capture and remove 
litter from fluvial and port areas as long as they 
are installed near the source of the floating debris. 
The density of different types of plastic waste is the 
main factor when determining plastic settlement, 
though size also influences the final location of 
accumulation and can determine if a particle 
either floats or sinks (Stuparu et al, 2015), which 
could then alter its potential to be intercepted by a 
floating barrier. Thus, there is a growing interest 
in implementing technologies to remove litter from 
water bodies as a strategy to mitigate marine litter. 
However, it is important to emphasize that focus 
on upstream solutions should be strengthened in 
a circular economy framework, seeking a more 
holistic approach to pollution (Walker, 2023).

Tackling litter inputs from riverine systems is 
a way of moving upstream to deal with the issue 
more widely and effectively (Granit et al., 2017). 
The estimates are that every year 1.15 to 2.41 
million tons of plastic waste enter the ocean from 
rivers, and developing nations in the Global South 
play a critical role in this scenario (Lebreton et al., 
2017). Riverine pollution is higher in such countries 
because of socioeconomic inequality and its 
influence on different waste generation and final 
disposal situations, also considering a high number 
of people living in informal settlements (also known 
as “subnormal agglomerates”, see IBGE, 2020 
for further clarification on the term), which often 
contribute to litter disposal on land and in rivers 
(Schueler et al., 2018). Brazil is an example of this 
situation, hosting large hydrographic basins that 
drain its territory and that have been indicated as 
major contributors of litter to the ocean (Lebreton 
and Andrady, 2019; Blue Keepers, 2022; Alencar 
et al., 2023). Brazil was also ranked among the 
top 16 leading countries that contribute to plastic 
leakage into the ocean (Jambeck et al., 2015; 
Meijer et al., 2021). Recent estimates based on 
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adapted methodological approaches reveal that 
Brazil has as much as 3.44 million tons of plastic 
waste leaking to the environment that is at risk of 
then reaching the ocean every year (Blue Keepers, 
2022; Alencar et al., 2023).

In Brazil, interventions aiming at intercepting 
floating litter called “ecobarriers” and those called 
“ecoboats,” which collect floating marine litter, 
are becoming increasingly popular. The term 
ecobarrier encompasses different forms of barriers, 
traps, and booms that are installed transversally 
to the flow of a river to retain floating solid waste 
that would otherwise reach the ocean. In turn, 
ecoboats are active removal systems that use 
vessels with collection wheels and/or conveyor 
belts, for example, to remove litter from the surface 
of the water. Although few studies have reported 
on the efficiency of these systems over time in the 
country, Fries et al. (2019) described the operation 
of 17 ecobarriers and 10 ecoboats installed in the 
Guanabara Bay as part of the strategy to decrease 
pollution in the area in preparation for the 2016 
Olympic Games. The authors emphasized that 
while both strategies did intercept a significant 
amount of litter, the issue of marine litter could not 
be entirely solved.

Many countries, including Brazil, have scarce 
data regarding marine litter monitoring programs 
(PEMALM, 2021; Alencar et al., 2022) and little 
information about the suitability to deploy marine 
litter removal systems (Winterstetter et al., 2021). 
It is important to emphasize that these systems 
demand local governance arrangements to address 
issues such as the final disposal location for the 
litter intercepted, maintenance of structures and 
personnel, and stakeholder buy-in. This scenario 
could lead to misinformed decisions and investment 
of resources that fail to reach the desired outcomes.

With the growing interest from the public 
and private sectors to finance boom and boat 
initiatives as emergency solutions for marine 
litter, it is essential to evaluate the characteristics, 
challenges, and potential effectiveness of these 
technologies. Thus, the present study sought to 
take an initial step toward this goal by identifying 
and mapping current ecobarrier and ecoboat 
initiatives in Brazil, considering the importance of 
a holistic evaluation over the implementation of 

such strategies and ultimate outcome of no longer 
needing to intercept litter that has leaked into water 
bodies. To do so, we characterized the initiatives 
found according to various relevant aspects to 
their operation and compared their occurrences 
with hotspots of marine litter input reported in the 
literature. Here we present the practical challenges 
faced and the logic behind these marine litter 
prevention strategies, understanding that these 
initiatives are relevant elements to sanitation, waste 
management, and marine litter combat discussions, 
when appropriately deployed and located.

METHODS
Ecobarrier and ecoboat survey

Current ecobarrier and ecoboat initiatives 
in Brazil were accessed through two online 
questionnaires between August and November 
2021 (Figure 1). The first one applied a snowball 
technique to identify the name, location, and contact 
information of these initiatives. Stakeholders 
contacted through this bottom-up approach could 
recommend multiple ecobarriers and ecoboats in 
a single response and were invited to share this 
online questionnaire among their own professional 
networks. The initiatives indicated were then 
contacted primarily by email to respond to the 
second questionnaire that regarded aspects about 
their operation (full questionnaire available as 
Supplementary Material). This included the type 
of ecosystem in which they operate, structures 
used, level of maturity (divided into i. initial phase: 
planned/being planned; ii. initial phase: raising 
funds for implementation; iii. advanced phase: 
implemented/in follow-up; and iv. advanced 
phase: raising funds for maintenance), how long 
the operation has been in place, partnerships 
that enable the operation, indicators used to 
measure effectiveness, general financial cost, and 
current demands for the operation to continue/to 
be implemented. If a response by email was not 
obtained regarding the second questionnaire, 
the initiatives were contacted via telephone when 
this type of contact information was available.

The initial pool of stakeholders contacted to 
respond the first questionnaire comprised those in 
Brazil involved in marine litter research, monitoring 
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and combat, or management [e.g., the Brazilian 
Marine Litter Science Patch network (Alencar 
et al., 2021), the multisectoral stakeholder network 
of the São Paulo Strategic Plan for Monitoring and 
Assessment of Marine Litter (PEMALM, 2021; Scrich 
et al., 2024), and other groups)], a list provided by 
the UNEP Clean Seas program and public sector 
proponents of the Call for Expression of Interest 
for Projects to Install and Operate Ecobarriers in 
Coastal Municipalities, promoted by the Brazilian 
Biodiversity Fund (FUNBIO), in partnership with the 
Brazilian Ministry of the Environment, through the 
Protected Marine and Coastal Areas Project – GEF 
Mar (FUNBIO, 2019). 

The FUNBIO call was open to the coastal 
municipalities of Brazil listed in Ordinance 
No. 461 of December 13, 2018 that showed either 
municipal integrated solid waste management 
plans or intermunicipal solid waste management 
plans to express their interest to install and operate 
ecobarriers. The municipalities interested were 
expected to present a pilot project to operate for 

at least 60 months and with a maximum budget to 
be received from this call of R$250,000 (US$64,963, 
using conversion rates of December 2018), 
considering that the full value that would be made 
available for all proponents totaled R$1,500,000 
(US$395,777, using conversion rates of 
December 2018). However, it is important to note 
that the selection process, which closed proposal 
submissions in July 2019, was suspended with no 
expected return date due to budgetary constraints 
at the Brazilian Ministry of Environment at the 
time. Thus, the list of proponents was taken as a 
list of municipalities with evidence of political will 
to install booms, understanding that the proposals 
have not necessarily moved forward since being 
submitted to the call given the scenario imposed.

Thus, the initial pool of stakeholders that were 
invited to respond to the snowball questionnaire 
and share the survey among their own networks 
included representatives of the public, private, 
academic, and third sectors, distributed widely 
across the country.

Figure 1. Schematic representation of the steps taken in the ecobarrier and ecoboat survey.
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Responses from both rounds of questionnaires 
were systematized in spreadsheets. Initiatives 
indicated in the first survey were first evaluated to 
guarantee they represented ecobarrier/ecoboat 
operations. This was done by accessing further 
information about the initiative on their websites 
or social media, when provided by respondents. 
If no additional means of information was 
provided to either confirm or deny the inclusion 
criteria, the initiative received the second 
questionnaire, which would allow later exclusion 
if necessary. As a second sorting step, initiatives 
identified in their first questionnaire that did 
not respond to the second survey were not 
included in the maps of this study since it was 
not possible to ascertain the accuracy of the 
information provided, which could be by a third 
party and not necessarily by a representative of 
the initiative itself. 

Comparing ecobarriers and ecoboats 
to marine litter hotspots

The initiatives surveyed were plotted in a GIS 
environment to better visualize their location 
across the country. The maps also included 
estimates of plastic litter inputs from rivers to 
the ocean in Brazil based on the global study 
by Lebreton et al. (2017). The full study on 
plastic pollution hotspots and risk of leakage 
to the ocean in Brazil that fueled the Blue 
Keepers (2022) diagnosis has only recently been 
published (Alencar et al., 2023) and represents 
the first national estimate on the topic, with finer 
resolution and higher precision. 

It is important to highlight that, as in all studies, 
there are limitations to the methodology used by 
Lebreton et al. (2017) in estimating litter leakage 
and hotspots. As discussed by Alencar et al. 
(2023) this includes not considering informal 
settlements and population fluctuations, and that a 
global estimate will naturally overlook subnational 
conditions. Therefore, considering the timing of 
when the present analyses were conducted, the 
overlapping layer based on Lebreton et al. (2017) 
enabled a preliminary comparison of the location 
of ecobarriers and ecoboats with places where, 
theoretically, there is a higher leakage of plastic 
pollution to the ocean.

RESULTS
Ecobarriers and ecoboats identified

The total number of stakeholders that were 
initially contacted (i.e., stakeholders involved in 
marine litter research, monitoring and combat, 
or management, the UNEP Clean Seas list, and 
proponents in the call for expression of interest) 
surpassed 200 individuals. It was not possible to 
estimate a precise number due to the dynamic 
nature of the snowball methodology and networks 
contacted, with members joining and leaving their 
respective mailing lists without our control.

The first questionnaire received 27 responses, 
which provided a list of 21 individual ecobarrier or 
ecoboat initiatives indicated. After an initial sorting, 
two initiatives indicated were discarded because 
they did not fit into the definition of ecobarrier 
or ecoboat (i.e., one promoted environmental 
education aboard a sailboat and the other was 
focused on beach clean-up activities). Therefore, 
19 initiatives were contacted to respond to 
the second questionnaire and provide further 
information about their operation. 

In total, 11 initiatives (57.8%) responded 
after being contacted by email and/or telephone 
(Table 1). Most of those that did not respond could 
not be contacted by telephone, while in one case, 
the representative of the ecobarrier did not wish to 
participate in the study. As previously mentioned, 
those that did not respond to the second 
questionnaire were not included in the study’s 
maps given the possible inaccuracy of the 
information provided (e.g., in the case of some 
initiatives only the state was provided as location, 
rather than the municipality).

Ecobarriers and ecoboats were reported 
to operate in estuary, river, stream, bay, and 
embayment ecosystems. Regarding location 
across the country, most initiatives operate in the 
Southeast region of Brazil (90.9%), with only two 
located in the Northeast and South regions. Only 
one initiative reported operations in multiple states 
(Pernambuco, Rio de Janeiro, and São Paulo). 
Over half (54.6%) of the initiatives are concentrated 
in the state of São Paulo, followed by Rio de Janeiro 
(36.4%), and then Pernambuco, Espírito Santo, and 
Rio Grande do Sul, each with one initiative (9.1%).
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Table 1. Information on state, ecosystems, time of operation, and level of maturity collected from the ecobarriers and ecoboats 
surveyed in Brazil.

Initiative State
Ecosystem in 
which the initiative 
has operations

How long the 
operation has 
been in place

Maturity of the initiative

Eco01 Rio Grande do Sul Stream Since 2016
Advance phase: implemented / in follow-up /  
Advanced phase: raising funds 
for maintenance

Eco02 São Paulo River Proposal began 
in 2020 Initial phase: raising funds for implementation

Eco03
Rio de Janeiro, 
São Paulo, 
Pernambuco

Bay, estuary, 
and river Since 2014 Initial phase: raising funds for implementation

Eco04 São Paulo Estuary
Ecobarrier 
operations have 
not begun

Initial phase: raising funds for implementation

Eco05 São Paulo Estuary Since 2014 Initial phase: raising funds for implementation

Eco06 Rio de Janeiro River Since 2003 Advanced phase: raising funds 
for maintenance

Eco07 Espírito Santo Bay Since 2021 Initial phase: planned/being planned

Eco08 Rio de Janeiro Bay
Ecobarrier 
operations have 
not begun

Initial phase: planned/being planned / Initial 
phase: raising funds for implementation

Eco09 Rio de Janeiro Embayment Since 2010
Advanced phase: implemented/in follow-up / 
Advanced phase: raising funds 
for maintenance

Eco10 São Paulo River Since 2020 Initial phase: raising funds for implementation

Eco11 São Paulo Estuary Since 2020 Advanced phase: implemented/in follow-up

The initiative that has been in operation 
the longest began in 2003, while most were 
implemented roughly over the past decade 
(after 2010). All phases of maturity, from initial 
to advanced, were reported by the respondents. 
Approximately two thirds of initiatives (63.6%) 
are either at the “planned/being planned” or the 
“raising funds for implementation” initial phases 
of their operations, while the remaining third 
(36.4%) stated to be either at an “implemented/
follow-up” or “raising funds for maintenance” 
advanced phase. 

The scale of the operations varied considerably 
regarding infrastructure and, consequently, costs 
(Table 2). Regarding the financial aspect of the 
operation, some initiatives informed the cost 
of implementing the structure and the cost of 
operating the ecobarrier/ecoboat (sometimes 

including materials, personnel, and awareness 
campaigns). In turn, others only informed the 
personnel involved and hours spent on each 
removal operation, called “action.” It is also 
important to highlight that some initiatives 
are maintained by volunteers and sporadic 
donations are used to cover the costs for 
materials, while others are part of municipal 
waste management programs. 

Partners included industries, schools, local 
enterprises, press, universities, public sector 
agencies, civil society associations, and recycling 
cooperatives. Despite the heterogeneity of 
responses, which does not allow a clear scenario 
on infrastructure vs costs, all initiatives reported a 
demand for resources to implement/continue their 
operations. This includes human resources and 
partnerships, but mainly financial resources.
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Table 2. Financial costs reported for the ecobarriers and ecoboats surveyed in Brazil.

Initiative Construction cost Operation cost Comments from the respondents

Eco01 US$44,100 US$3,520/month
Construction involved one civil engineer 
and one environmental engineer; 
the operation involves six people.

Eco02 US$1,100 for 
implementation

US$350/semester
Personnel: US$530/month
Materials: US$100/month
Educational material (e.g., videos, 
press releases, public engagement): 
US$4,940/year

The initial proposed schedule is for 
one year. The team involved is mostly 
composed of volunteers.

Eco03 Not informed Not informed The cost is very subjective, depending 
on the configuration.

Eco04 Not informed Not informed The overall monthly cost is US$6,100, 
with a cost of US$200 per day/action

Eco05 Not informed Personnel: up to US$530/action. Not informed

Eco06 Not informed Not informed The overall monthly cost is US$61,730

Eco07 Not informed Personnel: US$350/action All materials for the construction were 
donated or reused.

Eco08 Not informed Not informed

A group of 15 professors from local public 
universities are involved, as well as a group 
of students and post-doctoral researchers.
The project is planned for 3.5 years.

Eco09 Not informed Not informed
Each action requires one seafarer 
and one environmental analyst /
environmental educator.

Eco10 Not informed US$350/action Materials needed include gloves, waterproof  
overalls, garbage bags, and tools.

Eco11 Not informed Not informed It includes three employees, 
a boat, a dumpcart, and a crane truck.

*Values in Brazilian Real (R$) were converted to US dollars (US$) based on the conversion rate at the time of the survey (November 2021)

Finally, regarding effectiveness indicators, all 
initiatives mentioned the amount of waste collected 
(weight and/or volume). Almost half of the initiatives 
(Eco01, Eco02, Eco04, Eco07, and Eco09) indicated 
sorting the waste collected according to types 
of materials as an indicator for effectiveness, 
highlighting that this information can be used to 
identify sources, plan awareness activities, and 
allow the reuse of materials for environmental 
education. However, it is important to note that 
most of these initiatives are still at an initial stage 
of maturity. Eco01, which is at an advanced stage 
of maturity, indicated that material sorting was only 
carried out once during their operation, which could 
demonstrate that this additional step in measuring 
effectiveness can be resource demanding. Moreover, 
environmental variables, such as rainfall, water 

quality (color and transparency), and wind and tidal 
regimes, were also mentioned when considering 
indicators used to measure effectiveness.

Overlap with marine litter hotspots
The 11 initiatives that responded to both 

questionnaires were mapped out and their 
location was compared to the results obtained 
by Lebreton et al. (2017), as shown in Figure 2, 
which estimates a total of 1.15 to 2.41 million tons 
of plastic waste entering the ocean annually from 
rivers. The largest hotspot identified by Lebreton 
et al. (2017) in Brazilian territory is at the mouth of 
the Amazon River (> 2,000 tons of plastic waste/
year), which discharges into the ocean in the North 
region of Brazil. However, no ecobarrier or ecoboat 
initiatives surveyed covered that entire region. 



Marine litter barriers in Brazil

Ocean and Coastal Research 2025, v73:e25002 8

Elliff et al.

Figure 2. Location of the ecobarrier and ecoboats initiatives mapped in Brazil in comparison to hotspots 
for plastic waste leakage estimated by Lebreton et al. (2017). States are identified using their two-letter 
official a bbreviations, while key municipalities are identified by their full name.           

As previously mentioned, most initiatives are 
concentrated in the Southeast region of Brazil 
(Figures 3 and 4). The hotspots with the greatest 
input of plastic waste to the ocean in this region 
are located in the northern coast of the state of 
Rio de Janeiro and in the Guanabara Bay (both 
estimated at > 200 tons of plastic waste/year). 
Initiatives Eco03, Eco06, Eco08, and Eco09 
reported having operations in the Guanabara Bay 
but none reported activities in the northern sector 
of the state. Other concerning hotspots in the 
Southeast region (> 20 tons/year) are located in 
the southern area of the state of Espírito Santo, 
where Eco07 operates; in the central coast of the 
state of São Paulo, where Eco02, Eco03, Eco04, 
Eco05, Eco10, and Eco11 reported activities; and in 
the southern coast of the state of São Paulo, where 
there are no initiatives present. Despite the 
numerous initiatives, it is important to note that most 
(66.6%) are at an initial phase of their operation, 

which is likely to mean they currently operate 
below their full capacity.

Further down the coast, in the South region 
of Brazil, there are also hotspots identified 
by Lebreton et al. (2017) representing inputs 
of > 20 tons/year (Figure 4). These were located 
specifically in the northern coast of the state of 
Santa Catarina, where there are no initiatives 
mapped; and in the Guaíba river in the northern 
sector of the state of Rio Grande do Sul, where 
initiative Eco01 currently operates at an advanced 
phase. The Guaíba river is an important upstream 
water body to the Patos Lagoon, which discharges 
in the southernmost region of the country, near its 
border with Uruguay.

Finally, the Northeast region of the country has 
several smaller hotspots (> 2 tons/year) and only 
one initiative (Eco03) mapped along this sector, 
which is the most extensive stretch of coastline 
in Brazil (Figure 2).
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Figure 3. Location of ecobarrier and ecoboats initiatives mapped in the states of Rio de Janeiro 
and Espírito Santo, Southeast region of Brazil, in comparison to hotspots for plastic waste leakage 
estimated by Lebreton et al. (2017). States are identified using their two-letter official abbreviations, 
while key municipalities are identified by their full name.

Figure 4. Location of ecobarrier and ecoboats initiatives mapped in the state of São Paulo, Southeast 
region, and in the state of Rio Grande do Sul, South region of Brazil, in comparison to hotspots for 
plastic waste leakage estimated by Lebreton et al. (2017). States are identified using their two-letter 
official a bbreviations, while key municipalities are identified by their full name.           
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DISCUSSION
The ecobarrier and ecoboat technologies 

applied in Brazil to prevent litter leakage to the 
ocean and remove marine litter were found to be 
incipient, few, and unevenly distributed along the 
country’s coastline considering the marine litter 
challenges faced. Only five of the 17 coastal states 
in Brazil were represented in this survey. However, 
this low representativity is not unexpected 
considering the still infrequent internalization of 
the matter of marine litter in public policies, such 
as coastal management plans and solid waste 
management. It is important to highlight that 
absence of representation in the mapping effort 
could also be the result of a low response rate. 
Online surveys allow access to larger samples at 
lower costs, but typically have a lower response 
rate, which can be curbed by adopting strategies 
such as e-mail invitation, reminders, and using 
a simple questionnaire design that takes a 
short time to complete (Sammut et al., 2021). 
These strategies were employed in the present 
study, but the methodology still has limitations 
(e.g., subrepresentation of initiatives due to lack of 
or incomplete responses).

The state of São Paulo, where most ecobarriers 
and ecoboats mapped have operations, has recently 
launched a state-wide monitoring and assessment 
plan for marine litter that is encompassed within 
the state’s solid waste management plan (SIMA, 
2020; PEMALM, 2021). Another similar effort 
toward an action plan to combat marine litter has 
been undertaken by the state of Pernambuco, 
where one initiative was mapped (PACOLMAR-PE, 
2022). In 2019, a nationwide bill (PL 2293/2019) 
was proposed for the mandatory implementation of 
ecobarriers along waterways, the location of which 
would be determined by either municipalities or 
state authorities, though with few other details about 
how the systems should operate (Brasil, 2019). 
It is likely and presumable that the development 
of public policies within a collaborative approach, 
aiming to stimulate the formation of networks 
between actors who tackle marine litter, such as 
the two mentioned state plans, can promote the 
development and emphasis of such initiatives that 
were achieved by mapping.

Moreover, most initiatives were concentrated in 
states with the highest gross domestic product in 
the country (IBGE, 2019). This may be indicative 
of a higher capacity of these areas to invest toward 
solutions for environmental impacts. It is important 
to note that innovative solutions are required 
to improve current financing mechanisms for 
conservation, most of which originate from public 
institutions and are thus subject to the short-term 
time horizons of political agendas (IPBES, 2019). 
Within the context of the UN’s plastic pollution 
treaty, a robust financing and governance system 
is considered a crucial topic for the success of 
the agreement (Silva-Filho and Velis, 2022). 
This means that infrastructure and management 
gaps must be addressed, generating a stable 
scenario for waste management operations. 
As shown in the present study, many initiatives 
suffer from instability of resources (particularly 
financial) and are not incorporated into public 
management policies, which is far from ideal.

As discussed by Andrés et al. (2021), aspects 
regarding the installation and feasibility of barrier 
structures used in rivers to prevent the generation 
of marine litter are still being evaluated worldwide 
(e.g., Mr Trash Wheel, the Ocean Cleanup’s 
Interceptor, and the river boom of the EU-funded 
project Claim). Andrés et al. (2021) also evaluated 
the cost-efficiency of a riverine barrier in the Bay 
of Biscay, Northeast Atlantic Ocean, and found 
that this technology was unsuitable for the area, 
presenting a higher cost than the willingness-
to-pay of local managers and lower efficiency 
than sea-cleaning vessels. As presented in this 
study, the financial costs for implementation and 
operation of the booms and boats mapped were 
very heterogeneous and did not allow an in-depth 
evaluation on this aspect.

Only two initiatives identified did not indicate 
in their level of maturity that they were raising 
funds for either implementation or maintenance. 
Although human resources were mentioned when 
asked about current demands to guarantee the 
operation. Winterstetter et al. (2021) highlight that 
these marine litter prevention solutions involving 
river cleanup technologies do not require an 
extensive and highly skilled workforce. They 
exemplify these strategies with the StormXTM 
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passive capturing system for stormwater runoff 
and the Trash Wheel, an active stationary system 
that targets floating debris. 

Some considerations must be made regarding 
the mismatch between the location of the ecobarrier 
and ecoboat operations mapped in Brazil and the 
major hotspots of plastic waste leakage into the 
ocean identified by Lebreton et al. (2017). According 
to Lebretron et al., (2017), the largest hotspot in 
Brazil is at the mouth of the Amazon River, with an 
estimated input of plastic waste to the ocean of over 
20,000 tons per year. However, no initiatives were 
mapped for the entire North region of the country. 
In turn, smaller hotspots (>2, > 20 and > 200 tons/year) 
are spread unevenly along the coastline. As per 
our results, the Southeast region has initiatives 
covering hotspots in the states of Espírito Santo, 
Rio de Janeiro, and São Paulo, while the South 
region was represented by one initiative in the 
state of Rio Grande do Sul. From a decision-
making perspective, this panorama would stimulate 
higher investments in northern Brazil to combat 
marine litter. However, it is important to consider 
many more aspects. For example, as Lebreton 
et al. (2017) discuss, the global estimates provided 
could be further refined with more data and with 
the integration of information on river morphology, 
local hydrodynamics, and natural and artificial 
features across the landscape, such as wastewater 
treatment plants. This being said, some gaps in the 
estimates for Brazil, such as in the North region and 
along the Northeast coast (and particularly near the 
metropolis of Salvador, state of Bahia), should be 
interpreted with caution. Local and regional efforts 
should be investigated to validate this information 
and support evidence-based policies for marine 
litter combat. As evidenced in the diagnosis by 
Blue Keepers (2022) and Alencar et al. (2023), 
major hotspots for risk of plastic pollution leakage 
to the ocean include the Amazon River, Tocantins 
River, São Francisco River, Todos os Santos Bay, 
Paraíba do Sul River, Guanabara and Sepetiba 
bays, and the Patos Lagoon. Validation of these 
hotspots at a subnational level would require efforts 
to collect litter from rivers and other environments to 
provide empirical data for comparison with modeled 
data (Lebreton et al., 2017; Meijer et al., 2021; 
Alencar et al., 2023).

Solutions such as those presented do not 
tackle the marine litter problem alone but are 
rather seen as promising and urgent complements 
that can work together with other policy efforts 
(Worm et al., 2017). While governments and 
environmental organizations have an important 
role to play by implementing innovation efforts 
and incorporating technological solutions to 
complement existing policy efforts, these efforts 
are more effective when coupled with private 
industry action and support, especially given the 
complex nature of the problem and the extent 
of stakeholders involved (Schmaltz, 2020). 
As reported by some of the respondents in this 
study, there are challenges and costs associated 
with technology implementation and deployment 
location for solutions of collection and removal. 
Therefore, it is expected that the public sector 
may partner with private entities to implement, 
maintain, and improve plastic pollution leakage 
prevention or collection technologies in hotspots 
of marine plastic pollution.

Based on the results and discussions of the 
present study, we highlight that several aspects 
that should be considered before designing and 
installing an ecobarrier or beginning operations 
with ecoboats. These include: i. understanding 
local riverine or oceanographic conditions; 
ii. evaluating if the structure to be installed will 
represent a navigational hazard; iii. assessing 
potential negative interactions with the biota, 
such as the accidental capture of organisms 
or generating a barrier for their movement; 
iv. identifying local sources of floating litter; and 
v. integration with local or regional solid waste 
management systems.

Finally, the successful implementation of 
litter traps and barriers is complex as it demands 
adequate local arrangements and governance 
systems. We believe it is helpful to consider 
these strategies as a type of insurance to 
prevent marine litter, with further action needed 
upstream. Countries of the Global South are 
disproportionately affected by plastic pollution, 
and for the global treaty on plastic pollution to 
be effective, data, policies, and stakeholders will 
need to be addressed (Walker, 2023). Although 
the removal of litter from the environment cannot 
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be the only strategy used to combat marine 
litter — and local, regional, and national context 
are key in this discussion —, they are needed to 
“keep the patient alive,” so to speak, considering 
the dire levels of legacy plastic pollution already 
in the ocean.
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