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A B S T R A C T

In recent years, there has been a tremendous increase in work that focuses on the amount and types of waste
entering the marine environment from multiple geographies around the world. To date, however, there are few
reports about the scale of waste entering the coastal and oceanic waters around Africa. To address this
knowledge gap, existing information was collated on waste mismanagement that can become marine debris in
Africa at the continental scale. This paper focuses on identifying sources and seeking solutions to waste mis-
management. Stories are shared about opportunities that have arisen and solutions that are taking place in
several countries around Africa. Finally, impediments to success are discussed and sectors are described where
investments can be made to significantly reduce this growing global problem.

1. Introduction

Plastic has been found on the remotest of beaches; afloat in the
middle of the ocean; frozen within polar ice; building up on the sea
floor; and inside marine animals and sea birds. Global cumulative
production of plastic since 1950 equals 8.3 billion metric tons, with half
of that being produced in the past 13 years and projected to increase in
the future [1]. In fact, this manufactured material is now recognised as
being one of the most noticeable pollutants affecting the ocean world-
wide [2].

Recent studies have suggested that the ocean receives an estimated
8 million metric tonnes of plastic waste per year [3]. As plastic remains
in the environment for hundreds of years, the trillions of plastic pieces
accumulating in the ocean form part of a global pollution issue that
affects all coastal countries [4]. In parallel with this stark reality, levels

of awareness of this issue have grown alongside a global consensus that
action must be taken to stem the flow of plastic entering the ocean.

Ecological, economic, and aesthetic damage are also associated with
marine debris and especially plastic debris. Plastic waste in our ocean
results in harm to wildlife [5,6, 7, 8], with nearly 700 species known to
interact with anthropogenic debris [6]. While the population level
impacts associated with plastic impacts on marine fauna are not well
quantified across multiple taxa [5], there is still ample cause for con-
cern. Floating plastic also provides habitat for the transport of invasive
species [9], can be a navigation hazard [10], and can result in sig-
nificant losses in tourism revenue, as has been reported in California
[11] and Korea [12] al.,.

Current estimates of the volume and weight of plastic entering the
ocean from land have been generally based on the following indicators:
(i) waste generation per capita, (ii) proportion of waste that is plastic
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and (iii) percentage of waste that is mismanaged. Calculations using
globally available data at the time have shown that rapidly developing
economies (e.g., Southeast Asia) that have not been able to keep pace
with solid waste management infrastructure can contribute sig-
nificantly to marine debris [3]. However, data has been challenging to
access on this subject and with even less available data available from
the majority of countries in Africa, the amount of mismanaged waste in
this region is more difficult to estimate with accuracy. Plastics have
been used in Africa since the late 1950s, long before adequate recycling
policies were in place. Hence, a significant portion of this durable
material is likely to still remain in the environment.

This knowledge gap is addressed for the continent with the largest
population growth globally [13]. The best available information are
used to make an estimate of likely sources of marine waste in Africa. We
also focused on quantifying the scale of the problem, identifying much-
needed solutions and opportunities for investments. Finally, several
successful interventions that are currently being employed to reduce
the problem before it reaches the ocean are discussed.

2. A continental overview of Africa

Africa is experiencing unprecedented population growth with pre-
dictions that it will add 1.3 billion people to the planet by 2050 [13].
This is the equivalent of 3.5 million more people per month, or 80
additional people per minute, thus making Africa the biggest con-
tributor to the future global population growth [13]. Furthermore, the
highest rates of population growth and urbanisation are expected in the
coastal zone with an estimated 49 million more people in low elevation
coastal flood plains by 2060 [14]. Alongside this rapid rate of urbani-
sation, Africa's growing middle class is creating large consumer markets
for plastic goods and those packaged in plastic with supermarkets now
replacing informal shops and markets [15]. Eighty percent of the con-
tinent's GDP is concentrated in just 11 African countries (Nigeria, South
Africa, Egypt, Algeria, Angola, Morocco, Sudan, Tunisia, Kenya, Ghana
and Libya) - all of which are have prominent coastlines [15].

Similar to the expanding coastal populations in Africa, there are an
increasing number of people, in high densities, living short distances
from river systems (Fig. 1). For example, the population density of the
Nile Delta is 1000 people per square kilometre which is much higher
than the global average for coastal areas (80 people per square kilo-
metre) [16]. The extensive river basins of the Niger, Congo, Zambezi
and the Nile contain some of the largest cities in the world and empty a
significant volume of freshwater into the Atlantic Ocean, Indian Ocean
and Mediterranean Sea. A lack of adequate waste management infra-
structure in these areas also means that these rivers are likely to
transport a large quantity of land-based waste, including plastic pol-
lution, as they make their way to the ocean [17].

While land-based sources of waste entering the ocean are sig-
nificant, mismanaged waste resulting from Africa's shipping and mar-
itime activities such as aquaculture and fishing also enters the ocean.
Abandoned, lost or otherwise discarded fishing gear contributes an
estimated additional 640,000 t of marine debris globally [18]. Simi-
larly, studies have shown that polystyrene buoys used in aquaculture
can result in large amounts of plastic debris ending up in the ocean and
washed up on beaches [19, 20]. One study from a South Korean beach
in close proximity to an aquaculture farm found that polystyrene par-
ticles from aquaculture contributed 95% of all plastic debris en-
countered [19]. With over 12 million people engaged in Africa's fish-
eries sector [21], plastic pollution from this sector alone is likely to be a
non-trivial factor in African waters. Furthermore, given that subsistence
fishing is significant in African countries and the proportion of protein
intake from fish is high (i.e. 50% in Mozambique, 60% in Sierra Leone
and Ghana, and 70% in Tanzania) [22], marine debris represents a
potential threat to food security, economic development, the viability of
the marine ecosystems and establishment of a vibrant and productive
‘blue economy’ (the term used to describe the concept of sustainable use

of the ocean's resources for continued growth, economic benefit, and
improved livelihoods whilst ensuring marine ecosystem health and
persistence) [22].

The increasing trend in per capita consumption, urbanisation, and
population growth is concerning when combined with a lack of suffi-
cient infrastructure to manage the increased waste generation. Plastic
waste presents not only an environmental issue for African countries
but also a major socio-economic development challenge which impacts
biodiversity, infrastructure, tourism and fisheries livelihoods. The lack
of clean drinking water only exacerbates the problem, as in many city
centers, even drinking water is packaged in single use sachets and
plastic bags [23]. The projected growth and “business-as-usual” sce-
narios of mismanaged plastic waste present a significant risk to human
health, the environment and the economy. For example, in the Gha-
naian capital of Accra, plastic bags and other plastic consumer goods
accumulated in waterways and clogged drains during heavy rains in
2015. These plastic products caused a significant flooding event in
which at least 150 people died and millions of dollars of damage oc-
curred [24]. In response to the environmental and health threat posed
by plastic bags, more than 20 countries on the African continent have
now put bag bans and taxes in place [25] (Fig. 2). However, appropriate
enforcement mechanisms remain a challenge. Furthermore, improperly
disposed waste on land may also contribute to the spread of disease by
providing standing water for mosquitoes to use as breeding grounds.
This can enable the spread of diseases such as Zika virus, Dengue fever,
malaria and Chikungunya [26].

Although the data is patchy, a recent study estimates the quantity of
mismanaged plastic waste available to enter the ocean from each of
Africa's coastal and island countries [3]. Of particular relevance are
Egypt, Nigeria, South Africa, Algeria and Morocco which are estimated
to be among the top 20 countries around the world contributing to
marine debris each year (see Fig. 3 for an estimate of the quantities of
mismanaged plastic waste available to enter the ocean for 2010 and
without any changes (“business as usual”), the estimated quantities of
land-based waste entering the ocean by 2025). Based on the best
available country-level data (from [3]), the total mismanaged plastic
waste (out of 32 million metric tons globally) for the continent is es-
timated at 4.4 million metric tons in 2010. This could be as high as 10.5
million metric tons in 2025 if nothing changes to deliberately reduce
the flow of land-based plastics to the ocean (Fig. 3).

3. Drivers, sources and movement of marine debris

Plastic and microplastic has recently been documented in and
around the African continent [27]. Waste or debris can end up in the
environment through a variety of pathways and as such there are often
clear patterns between plastic in the marine environment and plastic
waste from nearby sites. With the majority of studies on the drivers,
sources and movement of debris having been conducted outside of
Africa, there is a significant lack of survey data from this region.
However, these patterns can be used to create models that predict the
amount of waste at un-surveyed sites. As such, the information from
other international studies can provide a basis for inferring contexts
where the amounts are particularly high and concerted action and in-
vestment have maximum effect.

Global analyses have identified a number of variables that affect
waste loads, including weather-related variables (e.g. wind force, water
flows), socioeconomic factors, population density and accessibility to a
particular location[28]. Studies have shown that the primary pathway
for waste entering the ocean includes human movement and behaviour
(littering or dropping items), vehicular transport, wind and water (i.e.
along rivers, creeks, streams and stormwater outfalls)[28]. Studies have
also found that human deposition was by far the most important factor
in determining the debris load at a site [28]. Accordingly, it has been
argued that the three strongest predictors of debris at a site had to do
with economic wealth and social disadvantage in the population near
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the site making it critical to target particular population segments when
identifying intervention points [28]. While improper waste disposal is a
key driver of the amount of debris at a site, transport by wind and water
are also important. Areas downwind and downstream act as sinks, ac-
cumulating debris from other sites.

Models predicting waste loads and flows not only provide a useful
way of estimating sources of marine debris, but can also inform miti-
gation and management strategies. Given the important role that wa-
terways play in transporting waste, debris traps in surface, stormwater
and wastewater systems are a useful intervention. Using models to
anticipate the load that would be expected given the location of the
trap, it is possible to identify where to best allocate funds and staff time
in installing and maintaining such infrastructure to maximise effi-
ciency. Given the likelihood for transport along rivers, creeks and
streams to the marine environment, reducing loads in watercourses is a
vital action. To better understand the dynamics of waste in Africa,
geographically-relevant studies on the drivers, sources and pathways of
marine debris from across the continent are also needed.

4. Current governance instruments that address marine debris

Due to the varied sources, pathways and persistence of plastic debris
in the marine environment, there are a myriad of environmental reg-
ulations with a bearing on how to address this issue. These range from
global generic instruments on marine environmental protection and
pollution, to regional marine debris action plans and specific product
bans at the national or municipal level [29].

In Africa, the most common policy at country level currently is the
ban or taxes on plastic bags. Mauritania was the first country to adopt
such a policy. This policy followed the loss of up to 70% of livestock to
plastic ingestion [30]. Today, a number of other countries in Africa
have adopted similar bans including Senegal, Côte d′ivoire, Mali,
Ghana, Kenya, Ethiopia, Malawi, Mauritius, Zanzibar (Tanzania) and
Uganda. Both Cameroon and South Africa have adopted taxes (Fig. 2).

The UN 2030 Agenda for Sustainable Development (SDG) addresses
marine debris and pollution through Goal 14 (target 14.1), with a
particular focus on sources from land-based activities. Similarly, goals
6, 11 and 12 target untreated wastewater (6.3), municipal and other

Fig. 1. Waste generation rates and urban population centers in Africa.

J. Jambeck et al. Marine Policy xxx (xxxx) xxx–xxx

3



waste management (11.6), environmentally sound management of
chemicals and wastes throughout their life cycle (12.4), and overall
waste reduction (12.5). In addition, SDG 15 (target 15.1) focuses on
preventing land degradation and biodiversity loss through the con-
servation and restoration of terrestrial and inland freshwater ecosys-
tems of which identification and management of terrestrial waste sinks
forms an important part. Goals 3 and 13 encompass the health impacts
of open waste burning where infrastructure does not exist and the cli-
mate change impact of excess methane and carbon dioxide production
from poorly managed waste sites. It has been estimated that within ten
years, dumpsites could be responsible for up to 10% of anthropogenic
greenhouse gases [31]. As such, effective waste management is a cross-
cutting issue related to a large proportion of the goals set under the
United Nation's Sustainable Development Agenda.

In terms of global regulatory instruments, all African coastal states
(with the exception of Eritrea and Libya) are parties to the United
Nations Convention of the Law of the Sea (UNCLOS). This global,

legally binding instrument regulates activities carried out in the ocean
and requires states to take measures that prevent, reduce and control
pollution of the marine environment. In addition to UNCLOS there are
other multilateral environment agreements of global scope such as The
International Convention for the Prevention of Pollution from Ships
(MARPOL 73/78); the London Convention and Protocol addressing
dumping of waste at sea; the Basel, Rotterdam, and Stockholm
Conventions dealing with hazardous substances; and the Conventions
on Migratory Species and on Biological Diversity that include provi-
sions to prevent the harmful impact of marine plastic debris and mi-
croplastics.

The four African Regional Seas Conventions and Action Plans
(RSCAPs) including the Barcelona Convention (Mediterranean), the
Abidjan Convention (West Africa), the Nairobi Convention (Eastern
Africa and the Island States) and PERSGA (Red Sea and Gulf of Aden)
are instrumental in encouraging regional cooperation and coordination
among countries sharing common resources along their coastlines.

Fig. 2. Plastic Waste Generation rates and Projects addressing waste management in Africa and Plastic Bag Policies.
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Globally, the RSCAPs have pioneered the development of regional sea
action plans on marine debris. For example, Mediterranean coastal
states have recently adopted one of the most advanced regional in-
struments on marine debris with a strategic plan including legally
binding measures. PERSGA, and the Abidjan and Nairobi Conventions,
through the UNEP Regional Seas Programme have undertaken activities
to evaluate the level of risk posed by litter and the effectiveness of fu-
ture mitigation programs and strategies. The recent Abidjan Convention
COP12/6 decision on the issue of marine waste highlights the im-
portance of the subject for African countries.

In addition, the Convention on Biological Diversity Aichi
Biodiversity Targets Global Biodiversity. Strategic Goal B explicitly
recognises the threat of marine debris to wildlife (Target 8), “…of
continuing or growing concern include plastics, in particular their im-
pacts on marine ecosystems.” As mentioned above, the tangible links
between waste and biodiversity impacts are increasingly being docu-
mented. A key action to ensure progress towards Target 8 is the

“reduction of marine debris”. While recognised in the high level bio-
diversity frameworks, waste impacts are also visible at the species level
with “at least 17% of species affected by [waste] entanglement and
ingestion” listed as threatened or near threatened by the IUCN Red List
[6].

National measures to reduce waste in the environment differ across
Africa; however, there is still a significant need for a deeper under-
standing of these existing measures and the effectiveness of their im-
plementation. The lack of proper national and regional policies to ad-
dress the issue of marine litter represents a real obstacle for the
implementation of blue economy principles in Africa and may jeo-
pardize the effort initiated by government and development partners to
achieve the Sustainable Development Goals (SDGs).

5. Solutions and innovation across Africa

Initiatives aimed at mitigating the flow of plastic into the ocean can

Fig. 3. Mismanaged plastic in Africa in thousands of tonnes as of 2010 (green circles) and projection of waste mismanagement forecast in 2025 given current practices (yellow circles).
(For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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occur at various intervention points along the plastic value chain. These
possible interventions include activities that reduce plastic production,
provide innovative materials and product design, reduce waste gen-
eration, improve waste management, improve litter capture and reduce
input concentrations to the ocean [32].

While the examples in this section primarily relate to intervention
on solid waste management (Fig. 2), other actions should be im-
plemented upstream and downstream. There is a growing global con-
sensus emerging on the urgent need to shift from today's linear take-
make-dispose model, to a more circular approach. Under a ‘circular
economy’ approach, plastic items are designed to be reused or recycled
[33]. This approach is resulting in a new suite of solutions. Such actions
can be informed by an assessment of solid waste and management and
leakage from systems. Most importantly, these actions can be integrated
with each other along an entire continuum of possible solutions (Fig. 4).
Responsibility for these actions can be shared by industry, government,
and citizens.

Africa's densely populated residential areas provide significant
challenges to solid waste management, especially where infrastructure
is lacking. In Nigeria, Wecyclers and Recycle Points have partnered
with the Lagos Waste Management Authority (LWMA) to collect re-
cyclable waste items (e.g., plastic bottles and bags, cans, glass bottles,
paper and cartons) directly from consumers providing much needed
collection and sorting services. They incentivise clients to collect and
sort their used recyclable waste at home by exchanging it for points
which can later be redeemed for household items, food, or cell phone
minutes. These initiatives not only provide jobs to Lagos residents and
the opportunity to turn their waste into value, but sorted waste can then
be sold to larger recycling facilities [35]. TakaTaka Solutions operates
similarly in Nairobi, Kenya. Serving both residential and commercial
clients they manage post-consumer waste by asking clients to separate
waste into organic and inorganic fractions for collection. The organic
waste is used to create high-quality compost which is sold to local
farmers. All inorganic waste is further sorted and either sold to re-
cycling industries or used to create tumblers out of recycled bottles. As
a result of their efficient operation, TakaTaka Solutions collects 10 t of
waste per day and recycles up to 95% of the waste collected [36]. USE-
IT in South Africa, a Non-Profit Organisation, is working on a holistic
approach to solid waste management through several recycling pro-
grams and the eThekwini Waste Materials Recovery Industry Devel-
opment Center [37].

Within Africa, there are also several groups specifically focused on
plastic waste management. Proplast began in 1997 in Senegal by 14
women to collect and processes plastic waste. Proplast now employs
100 women and processes 1500 metric tons of plastic per year turning it
into granulated plastic sold to local plastic processing companies. New
public kiosk drop-off centers allow for more public access to recycling
in Dakar [38]. Polyco, and industry group in South Africa, has several
projects around the country outlined on their website [39]. One of the
newest projects is Pack-a-ching, a mobile kiosk where citizens can take
their polyethylene plastic for compacting and recycling to get a cash
card loaded with money. The goal of the mobile kiosk is to provide the
opportunity for people in informal settlements to both manage their
waste and get cash for it. Other goals include education and local
community funding, along with a growth of corporate partners [40].

Across Africa there are a number of initiatives turning plastic waste
into valuable retail opportunities. For example, SoleRebels in Ethiopia
uses recycled tires and traditional Ethiopian hand-loom techniques to
create fashionable fairtrade footwear whilst providing workers four-
times the local minimum wage [41]. Similarly, Ocean Sole in Kenya
collects over 400,000 plastic flip flops from dumpsites, waterways, and
the ocean every year. These are recycled into art as part of a global
awareness campaign on the importance of a clean ocean to both hu-
mans and marine life [42]. All Women Recycling is a women-empow-
erment initiative in South Africa that upcycles plastic bottles to make
the Kliketyklikbox™, now sold worldwide. This initiative upcycled over
500,000 plastic bottles in 2016 while providing a safe place for women
from marginalized backgrounds to develop skills [43]. Also in South
Africa, Repurpose Schoolbags creates schoolbags from plastic bags and
billboard materials providing bags to schoolchildren in need. These
bags are outfitted with a portable solar panel that can be used as a desk
lamp at night for children's homework and reading [44].

Technology, especially mobile technology, can facilitate data col-
lection and innovation in the plastic pollution solution space. For ex-
ample, Ecopost in Nairobi, Kenya uses a waste management app that
encourages residents and businesses to collect and sort their waste in
return for points that can be redeemed for products. Ecopost collects
both plastic waste and agricultural waste (e.g. rice husks, wheat bran,
sawdust) to create plastic lumber that can be used for fencing. This
helps to reduce deforestation while creating jobs for local citizens, as
well as providing a way for residents to gain value from their waste
[45]. Although some of these programs and waste streams are niche or
local solutions at the moment, the ideas and products can capture
people's interest. They also are working successfully as a communica-
tion tool to raise awareness and mobilise funding for addressing this
issue. Depending on the model, the enterprises are either able to pro-
vide full-time employment, casual jobs or supplementary income to
enhance local livelihoods.

6. The African Marine Waste Network

The marine environment is an important source of livelihoods, food
security and economic development in the 38 African coastal and island
countries. It is also of great importance to the rapidly growing interest
in the blue economy. Given the potential for these opportunities to be
undermined by pollution, it is critical that the issue and scale of marine
debris is better understood, in order to manage and mitigate on a pan-
African scale.

Land-based waste management in Africa undoubtedly requires
African-led solutions. Given the transboundary nature of the problem,
working within regional frameworks aimed at combatting marine
debris will likely result in increased success. The African Marine Waste
Network (AMWN), formed in 2016, draws together stakeholders in
government, Intergovernmental Organisations, business (both large and
small), academia and civil society and aims to coordinate cross-sectoral
efforts in Africa from continental to local scales to better manage waste
[46]. Establishment of the AMWN begins a collective approach that
facilitates collaboration on this issue. The network also supports the
further development of regional and national action plans. Such plans
will need to take into close consideration the local context of this issue,

Fig. 4. Intervention points to mitigate the flow of
plastic to the ocean (used with author permission;
from [34]).
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its current realities in Africa, and what barriers (e.g. lack of data) and
opportunities (e.g. education and awareness raising) exist across Africa
to address the issue of marine debris and other waste-related issues
across the continent [46].

6.1. Data needs

The need to measure the extent, distribution and impacts of debris
on land, along rivers, estuaries, on islands and along coastlines has been
identified as a key knowledge gap. By identifying and quantifying the
sources, sinks, flows and types of waste across Africa, a baseline upon
which to build management and remedial strategies can be developed.
Such a baseline would provide understanding of the source/sink dy-
namics of marine waste allowing identification of bottlenecks as well as
temporary and long-term transitory sinks. This knowledge would also
enable priority setting and the effective deployment of land-based,
coastal, and marine waste monitoring and management strategies. In
addition, a well-designed data collection effort can serve as a baseline
for testing effectiveness of programs, and for reporting on the impact of
current and new legal instruments such as bag bans as they come into
effect.

To date, there have been individual and group-led efforts to collect
data and collate information in various parts of Africa. Participants
across many cities and regions participate in annual International
Coastal Cleanup (ICC) events, coordinated by the Ocean Conservancy
(https://oceanconservancy.org/trash-free-seas/international-coastal-
cleanup/). For example, South Africa has participated in the ICC for 20
years. There are also efforts underway to collect data on microplastic
marine debris in the Atlantic and Indian Oceans. This is taking place
through a new research initiative which aims to map and identify
floating plastic hotspots (the Nansen project coordinated by FAO).

Additional recommendations include collection of data at a con-
tinental scale as part of a global research effort, promoting collabora-
tion between experts from Africa and elsewhere. Incorporating demo-
graphic, socioeconomic and ecological factors such as biodiversity
conservation will be significant considerations to understand waste
movement, drivers, and flows. Research efforts within Africa will ben-
efit by applying a unified approach and sharing resources towards
common goals. Consistency in data collection, management, storage,
dissemination and exchange of experiences in an African context are
further relevant considerations.

6.2. Education and awareness

Research has shown that education and awareness raising programs
are correlated with reduced coastal debris [28] Hence, fast-tracking
education and understanding to promote behavioural changes while
creating a platform for sharing educational resources and best practices
could prove beneficial towards reducing waste inputs to the environ-
ment. Education on-line and in schools, adapting programs from other
continents to African cultures and conditions where appropriate, and
adapting existing resources can help reduce litter inputs to the en-
vironment. Working with manufacturers, distributors and retailers to
increase understanding of the impacts of plastic losses to the environ-
ment could also help to identify and reduce leakage points.

7. Conclusion

In light of the projected growth in economies, human population
and plastic production, the African continent cannot be ignored on the
issue of marine waste and plastic waste leakage into the ocean. Clearly
there are opportunities for infrastructure advances aimed to help re-
duce plastic leakage into the environment. Given the ingenuity that
arises from necessity, there will undoubtedly be numerous creative,
collaborative approaches taken to tackle this growing environmental
issue that has become the tragedy of the commons of the 21st century.

Perhaps the land-based and marine waste crisis will provide a unique
opportunity for jobs creation and associated poverty reduction, clean
up campaigns and local environmental stewardship as well as tourism
development. Reducing plastic waste before mismanagement occurs
may also aid in the reduction of some diseases and help prevent
flooding, particularly in urban areas. Furthermore, addressing the issue
provides the occasion for policy reforms at national, sub-regional and
continental levels.
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