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This case study has been developed as part of 
Urban Ocean, one of Resilient Cities Network’s 
multi-city programs, co-designed and delivered 
with our partners Ocean Conservancy and The 
Circulate Initiative. Urban Ocean supports cities 
in assessing their risks and vulnerabilities as well 
as gaps in their waste management systems 
that lead to plastic leakage into the environment 
and the ocean. It helps cities to identify actions, 
design better projects and innovative solutions, 
leverage partnerships, and finally connects cities 
and their projects to potential funding sources. 

Urban Ocean is currently being implemented in 
six cities in Asia and Latin America and supported 
by five cities in Europe and Asia Pacific that help 
their peers to develop projects that allow them 
to address current and future challenges. The 
program has a strong emphasis on peer-to-peer 
learning and knowledge exchange.

The case study series aims to highlight good 
examples in resilient urban waste management 
from across the world, and were selected with the 
following guiding criteria in mind:

• The initiative addresses multiple 
shocks and stresses

• The initiative exhibits multiple 
qualities of resilience

• The initiative yields multiple benefits, as 
it contributes to the overall resilience 
of both the waste management 
system and the city as a whole
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Panama City has a high ratio of incorrectly disposed 
waste, reaching its rivers and the sea. To prevent 
solid waste further polluting its water bodies, the 
City partnered with a not-for-profit to install waste 
containment barriers, preventing waste dumped in 
the rivers from reaching the ocean where it would 
be harder to intercept. The solution was localised 
through a participatory approach with a broad 
range of city stakeholders and the process focused 
on raising awareness about solid waste disposal.
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Panama City is the capital and most populous city 

of Panama, with approximately 1.2 million peo-

ple currently living within its boundaries1. The city 

is located on the Pacific entrance of the Panama 

Canal, on the Gulf of Panama, on a low plain, with 

a tendency to be swampy. The unique geograph-

ic position of the country has always determined its vocation as a transit 

country and interoceanic hub. Since the 16th century, the Camino Real has 

been an interoceanic land route between Panama City and Colon, later 

becoming a disputed area to the raising of the so-called Panama Canal. 

The construction of the Canal has shaped much of the urban development 

of Panama City, with significant waves of immigrants landing at the city in 

search of employment and prosperity. The Spanish, French, Colombian and 

American influence is reflected on the city’s built-environment until today - 

from el Casco Viejo to the Bella Vista. 

The concepts of modern public health systems have also been imported. 

Until 1903, the country had a reputation as a “place of death” because of its 

high mortality during the failed construction of the French Canal. When the 

United States started its plans to build the Canal, experts warned the Amer-

ican government that the successful completing of the venture depended 

on improving the public health system. Therefore, Doctor William Gorgas, a 

military American doctor who had also worked in Havana, Cuba, with the 

same purpose, was placed in Panama City in 1904 to improve the public 

health system in the country. Some of the main challenges faced at that 

time included the favourable environment for tropical diseases, which its 

spread was not contained by any type of public policy or public awareness 

of the problem; the lack of reliable provision of water, the country did not 

count with any engineering works to supply water to their population; and 

the lack of a reliable waste collection system. 

Today, Panama generates some of the most garbage in the region. 

According to studies by the Inter-American Development Bank (IDB) and 

the Pan American Health Organization (PAHO), the country is the seventh in  

1  Estimation by INEC, 2010
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Latin America with the highest production of waste per inhabitant per day - 

1.22 kilograms, on average2. All the other countries with a higher production 

of waste are also located in the Caribbean, which could indicate some 

shared challenges such as unsustainable tourism. Currently, only 57.8% of 

the waste is collected, so the remaining 42.2%, some 2500 tons of garbage, 

are disposed incorrectly every day in the country, reaching the rivers and the 

sea3. The same study estimates that Panama City itself generates 38% of the 

country’s garbage, with only 5% being recycled. 

Panama has seven of the 1,000 most polluted rivers of the world, five of 

which are in Panama City. Additionally, according to the Las Marabuntas 

NGO, on a daily basis, more than 100 tons of garbage are discharged into 

the Panamanian seas and coasts4. However, it is important to be cautious 

with the marine litter data because a fair amount of waste arrives at coastal 

areas of places like Panama City without being produced there, because of 

oceanic current.

2  UNEP, 2018
3  AAUD, 2014
4  NewsRoom Panama, 2020
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APPROACH As a response to this challenge, the non-profit or-

ganization Marea Verde was established in 2017, 

committed to engaging various city stakeholders 

towards civic action and awareness on how to 

reduce solid waste pollution in Panama. Some of 

their main initiatives included the development of 

a pilot for the cleaning of the Matías Hernández River watershed in Pana-

ma City (one of the most contaminated rivers in the world). Other activities 

include environmental education workshops, awareness campaigns, and 

sustainable alternatives for plastic, for example, the plastic route is a proj-

ect that tests the construction of roads made with a mixture of asphalt and 

recycled plastic. The municipality of Panama City signed a Collaboration 

Agreement with Marea Verde, in 2019, for installing trash containment bar-

riers to prevent trash from reaching the sea through the different rivers that 

cross the city. 

The so-called B.o.B. (Barrier or Garbage - Barrera o Basura in spanish) is a 

floating barrier that traps the trash in the river, preventing it from reaching 

the coast and the mangrove swamp, while facilitating waste collection. Low-

tech trash interceptors such as the B.o.B. are increasingly common all over 

the world - such as the Bubble Barrier in Amsterdam, or the Mr. Trash Wheel 

in Baltimore. Although., the design of the B.o.B. of Panama does not resem-

ble the Trash Wheel of Baltimore, it follows the same principles of focusing 

on cleaning up rivers and oceans and gathering data on the challenge of 

solid waste on waters. A key aspect of the B.o.B. project is the capacity of 

stakeholders to transfer the knowledge from one solution to another and the 

ability to adapt the already existing technology to the context of Panama. 

In April 2019, the B.o.B. installed in the Matías Hernández River received its 

first heavy rain, bringing tons of garbage which were collected in 470 jumbo 

bags. As of December, that year, more than 10,000 garbage bags had been 

collected, equivalent to more than 70 tons of trash - including refrigerators, 

trolleys, suitcases etc. Since then, the organization has been convening with 

different partners and upgrading their models and solutions. Some of the 

key aspects prioritized at this new stage of the organization include:
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• Evidence-based knowledge creation: the capacity to enrich the project 

with the scientific information gathered from it;

• Partner to grow: Partnership with different research institutions such as 

the Technological University of Panama or the University of Oregon;

• Technical aspects: Improve the characterization of rivers (includes, 

for example, water level fluctuation and physical variables; identifying 

the location of sources and sinks of trash in sites close to the river and 

riverbeds using drones; and microplastics categorization in water and 

sediment.);

• Social and Human aspects: Include the social and human aspects of 

the waste cycle in the project, such as changes in behavior, awareness 

about waste generation, disposal and policymaking;

• Technological aspects: Investment in adapting the existing technology, 

such as the image recognition technology for the consumer-packaged 

goods industry to characterize plastic waste the river. This would allow 

them to recognize products at the end of their life cycle and quantify the 

waste impact on the environment5.

5  Clean Currents Coalition, 2020
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From April to December of 2019 the trash barrier 

collected more than 70 tons of trash. Although it 

may be too recent to measure the impact of the 

project, a study undertaken by Marea Verde in 

20196, concluded that the floating solid residues 

most captured by the B.o.B.  were plastic PET bot-

tles (Polyethylene Terephthalate) with 22.2%, followed by the disposable 

containers of expanded polyethylene (EPS), popularly called “foam”, with 

21%. The purpose of the study was to generate data on the types of waste 

dumped, since the lack of reliable data and knowledge about the issue hin-

ders the ability of key stakeholders to provide solutions7.

Moreover, the social component of the project has also been highlighted 

by the people involved in it through the implementation of educational 

and awareness-raising activities along with the B.o.B. The communities 

living by the mid-and-upper river watershed are considered as vulnerable 

communities because they live in high-risk areas and are very low-income 

communities, suffering mostly with unemployment and violence. The Covid-19  

pandemic has further aggravated the conditions of these communities and 

the restrictions imposed by the pandemic have made it 

impossible to implement these actions. Therefore, due to 

the restrictions on in-person workshops and activities, the 

organization has shifted its approach and the alternative 

of digital connection was proposed. However, the gender 

and technology gap were greater than expected in these 

communities. In order to address this challenge, the 

organization has distributed cellular data sim cards and 

organized free virtual training sessions to teach community leaders how to 

use the virtual platforms. This demonstrates the ability of the organization 

and the project to promote multiple co-benefits which are not directly 

related to the waste management system of the city. 

6  Marea Verde, 2019
7  Marea Verde, 2020

IMPACT

From April to 
December of 2019 
the trash barrier 
collected more 
than 70 tons of 
trash.
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The COVID-19 pandemic has increased waste generation globally. Although 

the garbage retention barriers project is an initiative of great interest to the 

municipality, due to the health situation, the municipality has not been able 

to raise sufficient funds to further scale it up, putting the project on hold. 

Still, Mirei Endara de Heras, former Minister of Environment for Panama and 

co-founder of Marea Verde, has framed this moment as an opportunity to 

“rethink and regroup”. Even though the restrictions imposed by the pandem-

ic have on the one hand delayed the approval of permits to the continua-

tion of the program, it has on the other hand granted the organization with 

some time to reconsider operational aspects of the project, which allowed 

for, what she called “a new, better-integrated, visually attractive engineering 

and operational design”8. 

8  Clean Currents Coalition, 2020
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