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Executive Summary, Context and Overview
In her keynote address at the African Marine Waste Conference, Dr. Sylvia Earle noted that there is no
waste in nature; everything is naturally recycled. It is due to the excesses of humans and the production
of materials that cannot be recycled by nature that our polluted planet is wilting under the burden.
Governments, international organisations, the media and public are increasingly becoming concerned
by the imperative to better manage solid waste to reduce its accumulation on land and prevent it
entering the sea. This is especially true for Africa, a rapidly developing continent that currently lacks the
infrastructure to sufficiently deal with the predicted increase in waste production. Without the necessary
planning, mitigation and prevention steps, the potential for waste leakage into the ocean from Africa is
huge. Waste is a cross-cutting issue, therefore multidisciplinary solutions involving all stakeholders
must be developed.

Africa, current and future
In general, management of solid waste in Africa is lagging behind that of other continents, though in
some isolated areas there are excellent examples of well managed systems and innovative ideas. The
lack of comprehensive data on waste production, collection, disposal and amounts in the environment
in Africa hinders the development of an understanding of the current waste situation as well as the
ability to make informed management decisions for the future.
As the global population grows from seven to nine billion by 2045, it is predicted that more than half of
this growth (1.3 billion) will be in Africa. This means that the waste generated in Africa will increase
exponentially if management trends remain as they are.

Figure ES.2: With Africa’s population doubling by 2050, if trends remain as they are, waste may more than
double. However, every facet of urban development needs to be carefully planned to cope with solid waste
and other pollution.

Indeed, expectations are that Africa’s high rate of urbanisation and economic development will
exacerbate issues. Collectively, these factors will lead to Africa becoming the worst polluted continent
on the planet. Clearly, the strategy required for Africa should plan not simply to address current
circumstances, but should factor in the significant population growth rates, urbanisation and national
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development. Planners should also note that while the middle class is growing in Africa, the numbers of
impoverished people continue to increase; these factors have the potential to play significant roles in
waste management, the ability of countries to meet their SDGs and to comply with the UNEA
resolutions of December 2017. They also indicate the extreme urgency to act in a concerted manner,
beginning by addressing issues in densely populated areas by cutting off the waste streams at source
into rivers, estuaries and the seas. Planning must take into consideration now, what will be required in
2050 and what should be in place to meet and exceed those requirements.

Africa in the global context
The oceans and seas of the world connect all continents; therefore, plastic and other debris that enter
the ocean off one country might impact any other coastal nation. As Africa is the second most polluted
continent and may be the worst within two to three decades (Jambeck et al., in press), the need to
solve African problems is a global concern that requires immediate attention. Action should come from
within every African country where government, academia, business and civil society need to fully
collaborate, especially if each nation is to meet the United Nations Sustainable Development Goals
(SDGs). This strategy document provides guides to action.
In addition to solving problems within countries, as waste issues are transboundary in nature they
require multinational collaboration. Not only should African countries work together, they need to draw
upon the expertise, experience and resources of the world to ensure that skills transfer occurs and
support is rendered. The multi-national, multi-disciplinary African Marine Waste Conference was a step
in this direction.
Global priorities that emerge from the recommendations, resolutions and minutes of intranational
discussions are:
 Keeping litter and microplastics out of the ocean by:
o cutting off the flow at source in catchments: An integrated source-to-sea approach is
recommended to combat marine litter and microplastics from all sources, taking into
account that plastic litter and microplastics are transported to the oceans from land-based
sources by rivers and run-off or wind from land and that plastic litter is an important source
for microplastics,
o stopping pollution from sea-based sources, including key waste items from the fishing
(discarded and lost fishing gear) and aquaculture industry as well as from the shipping
sector, and
o provide assistance to rapidly developing economies where waste management is not
keeping pace with rising population growth, production and consumption.
 Increase present and find new funding mechanisms to address the shortage of resources to
understand the issues and develop strategies to manage waste.
 Promote education and awareness as well as communication through networking and involving
stakeholders.
 Transition to the Circular Economy and put in place actions such as creating incentives to
promote recycling, single polymer products and extended producer responsibility.
 Minimising single-use plastics by direct government intervention and consumer incentives while
seeking non-plastic, natural alternatives.
 Several organisations, including the Global Ocean Commission note the need to launch local
‘proof of concept’ demonstration projects for integrated waste management, and build a ‘best
practice’ sharing mechanism to transfer global expertise. This is a truly important issue for Africa.

Role for AMWN: the strategy
The African Marine Waste Network was formed with seed funding from UN Environment to assist the
countries of Africa meet the SDG targets. A core function is to develop the network hub to promote
communication within countries and across borders. The marine waste challenges are so large and
urgent that no organisation or country can solve problems alone and so the network is to foster all
forms of communication. The African Marine Waste Conference was convened in July 2017 as a first
step towards developing a strategy for the way forward. The discussions and workshops of the
conference have informed this strategy document. Additionally, many authors and advisors have made
valuable contributions. The strategy document is an evolving document that will rely on contributions
from people everywhere, especially Africa, to further develop it and to ensure that it responds to new
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information and development. The purpose is to ensure that the stakeholders benefit from latest current
thinking, share their ideas, successes and challenges to continually help to improve the Marine Waste
Strategy: Guide to Action for Africa (also referred to here as the Strategy for Africa for brevity).
Guidance has been drawn from sources including:
 Global Ocean Commission (http://www.some.ox.ac.uk/research/global-ocean-commission/),
 Honolulu Strategy (https://marinedebris.noaa.gov/solutions/honolulu-strategy),
 Global Partnership for Marine Litter (https://sustainabledevelopment.un.org/partnership/?p=7471),
 Other documents and the interactions of the African Marine Waste Conference
(https://www.africanwastenetwork.org.za/).
 Draft resolution on marine plastic litter and microplastics arising from Nairobi meeting of the
United Nations Environmental Assembly of United Nations Environment Programme from 4 th to
6th December 2017.

Principal Objectives for Africa
The overall challenges of managing marine debris arising from Africa are much the same as those of
other continents, but the circumstances, history and projections for the future of Africa are different.
Principally, as a generalisation, countries in Africa have a longer history of poor waste management
than most countries in other continents. Therefore they:
 Need to grow their capacity, skills and financial resources to respond to poor waste management.
 Need to be able to plan for and meet the accelerated accumulation of solid waste due to a rapid
population growth rate which is expected to continue to rise until at least 2045.
 Need to have quantified information upon which to build management strategies (Africa is data
poor now).
 Should aim to dramatically promote educational and awareness programmes.
 Should build research and management capacity to better inform policy.
To meet these challenges the Marine Waste Strategy: Guide to Action for Africa has highlighted a
series of objectives.
1. Improve information and data sharing.
2. Improve communication and collaborative efforts nationally, continentally and internationally.
3. Increase education and public awareness.
4. Promote tools for industry to lessen environmental impacts during production and manufacturing.
5. Improve waste management strategies.
a. Reduce solid waste from land-based activities.
b. Reduce solid waste from sea-based activities within the shipping and ports sector.
6. Improve implementation and enforcement of laws, regulations and policies.
7. Promote the use of the circular economy model and sustainable business practices.
8. Reduce waste within the tourism industry and large establishments.

Overview of the objectives
The different chapters, each of which provides guidelines on actions to be taken to achieve the
objectives of the strategy, are summarised below. Case studies have also been contributed from a
range of sources to showcase successful and innovative initiatives around the world.
Chapter 2: Information and data sharing
Objective: To improve information and data sharing
In certain un-serviced areas of Africa, plastic debris has accumulated since the 1950s (Jambeck et al;
in press). In most serviced areas waste management has not been able to keep pace with development
and growth of towns and cities. Africa does not have the capacity at present to meet the growing
challenges. This is particularly true of municipal, heavily populated areas where infrastructural and
financial capacity is inadequate.
A prerequisite to waste management is to have measured baselines upon which to build strategies and
against which to monitor progress. Africa, however, is data poor in terms of quantification of where
waste has accumulated, tracing sources, dispersion and movements to the sea. Most knowledge of the
degree of waste in Africa stems from proxy data including population size, demographics, relative
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wealth and economies. The chapter on data stresses the need for a uniform shared manner for
gathering and quantifying information, desirability of using shared data bases and the imperative of
making information and models available to all who require access, particularly decision-makers. In the
Draft resolution on marine plastic litter and microplastics arising from Nairobi meeting of UNEA from 4th
to 6th December 2017, the need to cooperate to establish common definitions and harmonised
standards and methodologies for measurement and monitoring of marine litter and microplastics was
made.
It is argued that data gathered on a continental scale needs to be via satellite, but with further
verification by drones, mobile apps and field teams on the ground. The focal areas should be cities and
towns in which the flow of waste is into the associated catchments, to their rivers and ultimately to
estuaries and the sea. The objective is to cut off land-based flow of plastic debris at source.
A strong case is made for the use of mobile apps to promote citizen science and awareness, ensuring
that worthwhile data are collected by citizen scientists.
Chapter 3: Communication and collaboration
Objective: Improve communication and collaborative efforts nationally, continentally and internationally
Networking is imperative to develop mutually beneficial relationships between interested parties for the
exchange of information, ideas and resources and raising awareness. For Africa, communication,
collaboration, and resource and knowledge sharing are key to building capacity in a continent with
many developing countries. Communications through networking can be highly effective, especially if it
leads to coordinated, concerted collaborative efforts within countries and across borders. Increasing
internet connectivity in Africa increases usefulness of online networks, however maintaining a physical
presence and interpersonal interactions remains important. Learning from international expert and
collaboration on continental, regional and national scales can be facilitated by online networks.
The chapter provides further information and guides on how networking can be developed in Africa.
Existing networks (MarineDebris.Info, Indonesian Waste Platform and the African Marine Waste
Network) are discussed as case studies of networks on varying scales and useful considerations for
creating a network are listed.
Chapter 4: Education and public awareness
Objective: Increase education and public awareness
Education and awareness are a priority in Africa. Understanding the issues and knowing the need to
manage waste are prerequisites to changing behaviour so that people voluntarily choose sustainable
lifestyles and take actions to improve their way of life, their health and the environment. The chapter
demonstrates that environmental education is a positive field for action and collaboration in Africa.
Further, it is clear that the issues of waste need to be more fully incorporated into school curricula and,
to harness the multiplier-effect in education, where an initial focus needs to be on teaching the teachers
so that they have the capacity to provide well informed, top quality education. The merits and
opportunities to use the internet for education and building capacity of teachers are also recommended.
Chapter 5: Environmental impacts of industry
Objective: Promote tools for industry to lessen environmental impacts during production and
manufacturing
There is a growing awareness within industry of the need for greater involvement in creating
sustainability through a circular economy and implementing environmentally friendly waste
management practices. Waste management strategies in industry will save natural resources, landfill
space, energy, capital and create a sustainable job market. Industry is increasingly taking a positive
sustainable approach, playing valuable roles in communication and public awareness. Industry is also
at the cutting-edge of many of the innovations and can guide research and development which are
valuable in moving forward.
Increasingly, industry is taking responsibility for their products over their entire life and adopting
“Extended Producer Responsibility” programmes. In addition, industry is assuming leadership positions
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by sponsoring and participating in environmentally friendly practices and initiatives, especially through
promotion of education and clean-ups. Better understanding and cooperation with governments and
society are constant goals of industry which is developing a unified voice through regional and global
advocacy groups such as the World Plastics Council (WPC), which among other issues works toward
decreasing litter, as for example, endorsing The Declaration of the Global Plastics Associations for
Solutions on Marine Litter.
Currently only two plastics industry advocacy groups and one packaging advocacy group have signed
the Joint Declaration in Africa:
 Plastics SA
 Packaging SA
 Ghana Plastics Manufacturers Association
A role for the AMWN is to help increase the membership.
Chapter 6: Waste management strategies
Objective: Improve waste management strategies
About 80% of marine litter enters the sea from land-based sources and the remaining 20% is from
ships, fishing vessels, rigs and other vessels at sea. Once waste is on the shores, or in the estuaries or
sea it is almost too late, even though there are valuable beach and similar clean-ups. On land the ideal
would be to stop waste at source, preventing it leaving homes, offices, institutions. Many welldeveloped countries have excellent methods of sorting waste at source and sending the sorted litter to
destinations where it might be used again or transformed into another useful product. In much of Africa,
however, municipalities service a small proportion of buildings and public areas, and are generally not
geared to managing pre-sorted waste. A great deal needs to be done to build capacity of municipalities
to provide a better service and to extend the areas of operation. Equally, every effort needs to be made
to promote sorting at source. Un-serviced parts of cities and towns are usually the poorer areas where
keeping the environment clean is unaffordable so, in such areas, economic incentives, which pay
collectors for their waste and economic enterprises that provide sustainable jobs to entrepreneurs, need
to be developed.
Coastal countries of Africa are signatories to the international agreements that are designed to stop
waste from ships and fishing or mariculture ventures being lost at sea or dumped. Compliance,
however, is not as carefully monitored as it should be; but steps are being taken to enforce compliance,
to educate and provide a good understanding of the issues so that people voluntarily choose not to
pollute.
Chapter 7: Implementation and enforcement
Objective: Improve implementation and enforcement of laws, regulations and policies
This chapter highlights the international agreements and conventions currently in place to guide African
nations and Small Island Developing States (SIDS) in preventing and reducing marine waste. The focus
is on international laws and various non-binding guidelines, not on the regulations that govern individual
nations.
Among those discussed are:
 United Nations Convention on the Law of the Sea: (UNCLOS), 1982;
 International Convention for the Prevention of Pollution from Ships: MARPOL, 1973/1978;
 Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter:
London Convention, 1972 and Protocol, 1996;
 Abidjan Convention, 1981/1984;
 Nairobi Convention, 1985/1996;
 Basel Convention, 1989/1992;
 The Honolulu Strategy: Global Framework for Prevention and Management of Marine Debris;
 Sustainable Development Goals (SDGs;) and
 SIDS Accelerated Modalities of Action (SAMOA) pathway.
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These international agreements and guides are in place to protect the marine environment from waste.
Their success, however, is dependent upon being positively embraced by coastal countries which
endeavour to meet the required criteria. A role of the AMWN is to find ways to assist in the achievement
of targets.
Chapter 8: Circular economy model and sustainability
Objective: Promote the use of the circular economy model and sustainable business practices.
The need for Africa to transform from the linear economy, which is heavily dependent upon fossil fuels,
to a circular economy, which is economically viable and environmentally sensible, is pressing. The
chapter compellingly argues that circular economy is not simply recycling, but is a planned process, in
which every step of the value chain is geared to promoting further use of the plastic products. The
economic value of waste is yet to be fully realised.
Chapter 9: Waste within the tourism industry and large establishments
Objective: Reduce waste within the tourism industry and large establishments
Surveys of tourists have shown that pollution is abhorred; it is the one factor above all others which will
lead to a decision to leave an area, resort or hotel and never return. The impact of litter and other forms
of solid waste on tourism and clear responsibility for tourism related management of waste is not guided
by any policies. Many in the tourism and hospitality industries believe the responsibility is that of the
municipalities (which is at least partially true), whereas some municipalities believe that the
responsibility is that of those who govern tourism. There is a need for guiding policies and clear
assignment of responsibilities.
Tourism also generates a considerable amount of solid waste that needs to be managed locally. The
chapter on tourism lists ways in which hotels and other similar, large establishments should make wise
decisions and harness the cooperation of tourists.
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Chapter 1: Introduction
The ultimate overarching goal of the Strategy for Marine Waste: A Guide to Action for Africa (hereafter
referred to as Strategy for Africa) is to provide recommendations that lead to improved waste
management in Africa, and in the process, mitigate marine debris. This is a cross-cutting issue; thus it
is imperative to adopt a multifaceted approach involving all stakeholders. The Strategy for Africa has
been produced collectively by various stakeholders along the waste cycle, with each contributor sharing
ideas on their recommendation for the best way forward.
Strategy documents providing guidance on best practice to mitigate marine debris exist for different
regions of the world and some, such as the Honolulu Strategy, take a world-wide perspective. None of
the existing strategies adequately deal with the issues, cultures and circumstances of Africa. The 54
nations of Africa represent an incredibly diverse collection of peoples and cultures living in vastly
different environments and contexts. With so much diversity there is no one single solution that can be
applied across the entire continent. Each situation and context must be evaluated to determine the best
possible solution to implement for maximum success in marine debris mitigation in that local context.
This Strategy for Africa provides information, case studies, toolkits and analyses that suggest steps that
could be taken to tackle marine debris issues. Recommendations are provided for each objective from
which users may select the actions that best fit their circumstances. The Strategy for Africa is not a
prescriptive document, but rather a resource to promote informed decisions. Along with the
incorporation of international knowledge and expertise, the Strategy for Africa also functions as a
showcase of current initiatives in Africa related to waste issues to foster communication and
collaboration and share ideas of what is working. The Strategy for Africa will be continually evolving as
it incorporates new data and innovations and enlists the involvement of more initiatives and the
experience of more experts both in Africa and internationally. To keep this evolving document alive and
current, readers are encouraged to contribute their recommendations and case studies. It is particularly
important to make the document more representative of every country in Africa, so the African Marine
Waste Network is especially keen to have contributions from East Africa, West Africa, North Africa and
the island states of Africa. Contributions to the Strategy for Africa should be sent by email to
info@sst.org.za. For further information and to join the Network please consult
https://africanwastenetwork.org.za/.

The Global Problem
Human activities contribute to the accumulation of waste within catchments (i.e. rivers and estuaries),
along populated and remote beaches and at oceanic gyres and polar regions. General consensus
defines “waste” as “any product produced by human activities which is unwanted and disposed of, or
meant to be disposed of” (Lacoste and Chalmin, 2006). This definition includes all unwanted gases,
liquids and solids, as well as the discharge of these unwanted products into the air, water and land
(Lacoste and Chalmin, 2006; UNEP, 2015). Solid waste is the primary focus of this report; however, it is
important to note that solid waste influences air, water and soil pollution. For example, as solid waste
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decays it releases greenhouse gases into the atmosphere and leachates into the soil and groundwater
(UNEP, 2015).
Solid waste can be further subdivided according to material type (e.g. glass, plastic, paper,), production
sector (e.g. agricultural, mining, residential,), original product use (e.g. medical, packaging, electronic)
and nature of the waste itself (e.g. hazardous, biodegradable, recyclable) (Lacoste and Chalmin, 2006;
UNEP, 2015). These classification schemes overlap (for example, residential waste can include but is
not exclusively comprised of plastic waste).
Marine solid waste or marine debris is defined as “any form of manufactured or processed material
discarded, disposed of or abandoned in the marine environment”. It may be deliberately or
unintentionally introduced and transported to the ocean (Galgani et al., 2010). This introduction into the
environment results from inadequate solid waste management, inappropriate human behaviour, and
unsustainable production and consumption. It must be noted that although the Strategy for Africa
specifically mentions marine solid waste, approximately 80% originates from land-based sources. It is,
hence, the responsibility of all 54 African states to improve their solid waste management in order to
reduce further degradation of the marine environment.
Marine debris is associated with a range of ecological and economic, health and social costs.
Ecological impacts of marine debris include loss of fauna and flora due to ingestion, entanglement,
habitat destruction and introduction of alien species. These impacts in turn affect ecosystem services –
the economic and social facilities the environment provides (Löhr et al., 2017). In the marine
environment marine debris may result in decreasing fish stocks, damaging watercraft and mariculture
facilities, and are an eyesore that diminishes the aesthetic value of a location, with detrimental knock-on
effects on tourism and property value in that area (NOAA and UNEP, 2011).
Marine debris also poses a threat to human health. Sharp items can cause cuts and discarded sanitary
items, and medical and chemical waste can cause water contamination. Additionally, there is growing
global concern about the effects of microplastics and microfibers, which are widespread in aquatic and
terrestrial environments. Research has indicated that pollutants and toxins can be adsorbed onto plastic
and harmful chemicals used in plastic manufacturing can leach out into living tissues when ingested.
These toxins may be biomagnified up the food chain (UNEP, 2016). Therefore, ingestion of plastics can
have a range of negative physiological effects on organisms and could potentially affect human health
indirectly through the consumption of seafood. More information on the impacts of marine debris can be
found in the Honolulu Strategy (NOAA and UNEP, 2011).
Plastic makes up the largest component of marine debris (around 70%) due to its long-lasting and
durable design. The majority of plastic waste found in the oceans originates on land, entering the
marine environment via rivers, storm-water runoff, or directly discharged into coastal waters (Allsopp et
al., 2006). Of that, 75% comes from uncollected waste (due to inadequate city cleaning) and 25% from
collected waste, where waste re-enters the environment from poorly operated formal or informal
dumpsites (Ocean Conservancy and McKinsey Center for Business and Environment, 2015). In
addition, global plastic production has increased exponentially since the 1950s. If current trends
continue, an additional 33 billion tonnes of plastic may be produced by 2050 (Rochman et al., 2013).
This equates to approximately 8 billion African elephants worth of plastic produced. Currently, there are
between 3 to 5 million African elephants on the continent. As plastic production has increased, so has
the amount of plastic in the ocean; it is estimated that 8 to 12.2 million tonnes of plastic enters the
ocean every year (Jambeck et al., 2015). The total negative costs of this plastic pollution on oceans
have been estimated to be at least 13 billion USD annually (UNEP, 2014).

The Outlook for Africa
Solid waste management in Africa is typically characterised by poor city cleansing and limited municipal
collection services, resulting in high levels of littering and illegal dumping. On a regional basis, the
collection coverage for municipal solid waste (MSW) in Africa ranges between 25 to 70% (UNEP,
2015). When waste is collected, it is then often disposed of at uncontrolled, poorly designed and
operated dumpsites, associated with open burning. While developing countries have made significant
progress since the early 1990s when controlled disposal rates were zero, many African nations are still
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far from eliminating uncontrolled dumping. According to the Global Waste Management Outlook
(UNEP, 2015), 19 of the world’s 50 biggest dumpsites are in Africa (Figure 1.1).

Figure 1.1: Africa has 19 of the world’s biggest dumpsites.

These poor waste management practices in Africa have a direct negative impact on human and
environmental health, including the marine environment. Open burning of waste causes serious health
impacts due to respiratory-related illness. Mismanaged waste can contaminate water sources and
contribute to the spread of water-borne diseases like cholera. Drains and waterways may become
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clogged contributing to devastating flooding as was the case in Accra, Ghana in 2011, when 43 000
people were affected (UNEP and OCHA Environment Unit, 2011).
While no comprehensive, accurate data on waste entering the ocean exists for Africa, the African
contribution of land-based sources to marine debris may be even higher than global rates, given the
current poor state of waste management. Over the past six years, plastic use in Africa has increased by
150% and imports of plastics have grown 23-41% (Africa Business, 2015). According to Jambeck et al.
(2015), five of the top 20 countries ranked by mass of mismanaged plastic waste in 2010, were in
Africa. These were Egypt (#7), Nigeria (#9), South Africa (#11), Algeria (#13) and Morocco (#18).
These waste management problems, and their resultant environmental impacts, could soon become
significantly bigger and more complex. Nine countries are expected to account collectively for more
than half of the world’s projected population increase over the period 2017-2050 and five of these are in
Africa (see Figure 1.2; UN DESA, 2017).

Figure 1.2: Africa has the world’s greatest population growth rate, and this is expected to increase in the
next several decades.

Furthermore, increasing population, the fastest urbanisation rate in the world (UNECA and AUC, 2012)
and a growing middle class in Africa, are factors expected to result in changing consumption patterns
and waste composition. This will place further pressure on an already strained waste management
system.
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Chapter 2: Information and Data Sharing
Objective: Improve information and data sharing

Waste is produced at every stage along the linear economy from extraction, production, distribution,
consumption and even in the process of disposal itself (UNEP and GRID-Arendal, 2016). Arguably the
largest component of waste is municipal solid waste (MSW), which is a combination of household waste
(linked to consumption) and urban waste (linked to economic activities in the public and private sectors;
Lacoste and Chalmin, 2006).
In 2012 the World Bank released a report entitled What a Waste: A Global Review of Solid Waste
Management (Hoornweg and Bhada-Tata, 2012), which has since become the central source of MSW
data. There are 53 recognised African nations (the 54th nation, Western Sahara, was only established in
2015, after this report was published, the data for this new nation was assumed to be that of Morocco)
each having reported a variety of waste related data. These chiefly fell into one or more of the four
waste data categories; waste production/generation (kg/capita/day), percentage of waste collected (%
of total production), the composition of disposal treatments (in terms of the % of waste treated by
dumps, landfills, compost, recycling, WTE (waste to energy) and other) and the composition of waste
(in terms of the % of waste comprised of organic, paper, plastic, glass, metal and other material). Table
2.1 shows the gaps that occur for each category and for each country. For example, Djibouti, Equatorial
Guinea, Guinea-Bissau, Libya and Somalia lack data from all available waste categories (Table 2.1).
Data for Canarias, Mayotte, Madeira, Saint Helena, Réunion and the French Territories fall within their
respective sovereign nations.
DPSIR (Drivers, Pressures, States, Impacts and Responses) frameworks are often used to understand
the relationship between socio-economic pressures and the environment. Figure 2.1 shows a simple
DPSIR framework where the growing population puts pressure on the economy to produce more
goods. This results in more waste being generated that ultimately impacts the marine environment. As
a result, society responds by increasing clean-up and awareness campaigns on proper waste
management. However, none of this can be discussed without data. One would need data on
population growth, waste generation and composition and waste pollution in the marine environment.
Data would also be useful to determine whether the clean-up and awareness campaigns are
successful. The goal is to shift Africa from a data deficient continent, due to lack of capacity and
funding, to a data rich continent which makes informed decisions on waste management.
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Table 2.1: Inventory of the Municipal Solid Waste (MSW) data collected and reported in the World Bank
report “What a Waste: A Global Review of Solid Waste Management” (Hoornweg and Bhada-Tata, 2012).
Waste data availability is shown for 53 African nations: data as available for Income Level, waste generated
in kg/capita/day, waste collected as % of total, % of waste treated as per disposal methods and % of waste
of different material types.
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Figure 2.1: DPSIR framework showing the importance of data.

Current situation
Municipal Solid Waste Production
Currently, estimates of MSW production (generation) are given as a factor of population size and
wealth. As each person produces waste, more populated regions should produce more waste than less
populated regions (Lacoste and Chalmin, 2006; Chalmin and Gaillochet, 2009). The data reported in
Hoornweg and Bhada-Tata (2012) suggested the opposite trend occurring at the national level within
Africa (Figure 2.2); this is due to factoring in the wealth of the nation. Wealth (Figure 2.3) influences the
quantity and quality of waste being produced; wealthier nations generate more waste (Figure 2.4).
Additionally, African nations within the higher income brackets tend to generate more paper, plastic,
glass and metal waste (Figure 2.5).
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Figure 2.2: The average MSW production (kg/capita/day) compared to the average population size of African
countries grouped according to national income (the number of nations in each group indicated within the
brackets of each data label). Adapted from the data in Hoornweg and Bhada-Tata (2012); refer to Table 2.1.
Notes: The MSW production in Djibouti, Guinea, Guinea-Bissau, Liberia, Libya and Somalia were taken as
the average MSW production in Africa (according to the respective national income). The MSW production in
Equatorial Guinea was assumed as the global average MSW production for High Income nations (no other
High Income nations in Africa to determine an average African MSW production for High Income nations).
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Figure 2.3: Map of the nations of Africa coloured according to the income bracket as characterised in “What
a Waste: A Global Review of Solid Waste Management” (Hoornweg and Bhada-Tata, 2012). Notes:
Western Sahara is not represented on this map (only established in 2015).

Figure 2.4: Average municipal solid waste (MSW) production (kg/capita/day) by African nations grouped
according to national income (the number of nations per group indicated within each bar). Adapted from the
data in Hoornweg and Bhada-Tata (2012) refer to Table 2.1. Notes: The MSW production in Djibouti,
Guinea, Guinea-Bissau, Liberia, Libya and Somalia were taken as the average MSW production in Africa
(according to the respective national income) as there was no data available. The MSW production in
Equatorial Guinea was assumed as the global average MSW production for High Income nations, as there
where no other High Income nations in Africa to determine an average.
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Figure 2.5: Composition (percentage of total) of municipal solid waste (MSW) produced by African nations
grouped according to national income (10 Low Income; 6 Lower Middle Income; 2 Upper Middle Income).
Data taken from Hoornweg and Bhada-Tata (2012) refer to Table 2.1.

Collection, Treatment and Leakages
The average collection rates in the OECD (Organisation for Economic Co-operation and Development)
nations, North and South America to Europe and Asia-Pacific are ~98%, whereas the collection rates in
the African nations are ~45% (Hoornweg and Bhada-Tata, 2012). Wealth and economic factors
similarly influence waste collection and treatment practices in Africa. Wealthier nations tend to have
higher rates of collection (Figure 2.6). Globally, wealthier nations tend to invest in more sophisticated
means of waste disposals; high income nations invest in incineration (for energy reclamation) and
recycling centres, while lower income nations still rely on dumps and landfills (Hoornweg and BhadaTata, 2012). Most African nations, irrespective of which income bracket they fall under, are still heavily
reliant on dumps and landfills as a means of waste disposal (Figure 2.7). However, geographic factors,
social and cultural factors, as well as political factors also play a part (Lacoste and Chalmin, 2006;
Chalmin and Gaillochet, 2009).

Figure 2.6: Percentage (with regard to total MSW production) of municipal solid waste (MSW) collected by
African nations - grouped according to national income (11 Low Income; 4 Lower Middle Income; 3 Upper
Middle Income). Data taken from Hoornweg and Bhada-Tata (2012) refer to Table 2.1.
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Figure 2.7: Composition (percentage of total) of waste disposal treatments for municipal solid waste (MSW)
by African nations - grouped according to national income (3 Low Income; 4 Lower Middle Income; 2 Upper
Middle Income). Data taken from Hoornweg and Bhada-Tata (2012) refer to Table 2.1.

Waste treatment generally falls into one of four categories:
 Uncontrolled and illegal disposal of waste – from indiscriminate littering to purposeful dumping of
waste in areas not allocated or suitable for waste disposal.
 Controlled disposal of waste – ranging in sophistication from open-air landfills to “ecological”
landfills which are able to recover biogas from the decomposing material.
 Incineration of waste – with or without energy recovery.
 Material Recovery – from simple compositing to reusing and recycling old products.
Ideally all MSW passing through the disposal sector should be collected, contained and treated. In
reality, however, every form of waste collection and treatment has minor to major forms of leakages,
including (Lacoste and Chalmin 2006):
 Transportation leakages: waste lost during collection and transport of waste to treatment centres.
 Processing leakages: waste lost during waste recovery (for recycling) or reallocation of waste
from different treatment centres.
 Storage leakages: waste lost from treatment centres due to poor infrastructure and exposure to
wind and rain.
Data regarding the amount of waste leaked through the disposal sector are largely unavailable.
However, based on the Hoornweg and Bhada-Tata report (2012), Jambeck el al. (2015) used
population density (within 50 km of the coast) to determine the amount of plastic waste produced in
urban settlements globally, and went on to estimate the percentage of this waste that was leaked and
thus likely to end up in the ocean. Figure 2.8 is an adaptation of this methodology to include both
coastal and inland nations. It must be noted that unmanaged waste is defined as the combination of
waste leaked from the disposal sector as well as waste that is not collected or treated due to poor
infrastructure and lack of enforcement.
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Figure 2.8: Map of the nations of Africa coloured according to the amount of unmanaged waste produced
(percentage with regards to total MSW production). Adapted from the data reported in Hoornweg and BhadaTata (2012) and the methods outlined in Jambeck et al. (2015). Notes: Western Sahara is not represented
on this map (only established in 2015). Where data were missing with regard to waste production/generation,
waste collection and waste treatment (Table 2.1) the average was determined using data from other African
nations with a similar national income bracket. Where there were not enough data to determine an African
average the global average was used for that national income bracket.

Waste dispersal and migration into the ocean
At some point waste is broken down into its base compounds and should therefore no longer be
considered as waste. The rate of decomposition varies depending on the material type, ranging from
months (paper and wood products), to centuries (plastic and metal products) and environmental
conditions, such as sunlight and soil type. Whether broken-down or not, waste may be dispersed by
wind, rain, as well as human activity that can redistribute unmanaged waste across the landscape.
River networks easily transport waste to the sea, thus the ocean becomes the primary sink for all
unmanaged waste on earth.
The rate of this redistribution is dependent on several factors, including:
 Size of object: Smaller waste items are more easily redistributed than larger waste items.
However, as larger waste items break down they tend to fragment releasing smaller pieces which
are easily redistributed.
 Density of object: Paper, rubber and plastic waste are more lightweight and buoyant and thus
easily redistributed. Glass and metal waste is heavier and less buoyant and thus redistributed
more slowly across a landscape.
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Frequency of storm events: Storm events can redistribute waste at greater velocities and further
range than under normal environmental conditions. Storm events are also able to mobilise larger
and denser waste.
Terrain: Wind can redistribute waste over smooth terrain, while rugged terrain may impede
distribution. Alternatively, distribution via rain and surface runoff may be facilitated by rugged
terrain and impeded by smoother terrain.
Obstacles: Dense vegetation and the presence of structures like fences and buildings impede the
redistribution of waste. Alternatively, clearing of a landscape for agricultural purposes facilitates
the redistribution of waste.

Once in the ocean, the distribution of waste is driven by wind and the ocean currents (UNEP and GRIDArendal, 2016). Five prominent oceanic gyres tend to accumulate waste, especially as water at the
centre of these gyres subducts leaving smaller and more buoyant waste near the surface (van Sebille
et al., 2015).
Additionally, as waste becomes less buoyant it sinks down the water column (UNEP and GRIDArendal, 2016). This decrease in buoyancy may be due to biofouling, such as algal growth or
disintegration due to wave action near the coast breaking waste into smaller fragments (UNEP and
GRID-Arendal, 2016). This decrease in buoyancy may also result because of the changes in the
relative ocean water density (UNEP and GRID-Arendal, 2016). Once waste reaches the ocean floor, it
is almost entirely cut off from all forms of decomposition; upwelling systems and bio-engineers (i.e.
filter-feeders) may redistribute waste within the water column, but these processes are far too few to
alleviate the vast amount of waste reaching the ocean floor.

Recommended way forward
Step one: Standardise the definition and classification of waste.
While the term ‘waste’ is clearly defined, the various classifications of waste are not. These include
sector of production (e.g. residential, tourism, retail), product type (e.g. medical, packaging, electronic),
material type (e.g. glass, plastic, paper) as well as the nature of the waste itself (Lacoste and Chalmin,
2006; UNEP, 2015). These different classification schemes are adopted by different data collectors,
interested in different aspects of waste, resulting in non-comparable data. There is a need to derive a
standardised classification scheme for waste such that data collected by different collectors can be
comparable to some degree.

Step two: Standardise the units of measurement.
A uniform set of measuring units and procedures is vital to be able to compare data from different
sources. Standardised methods for data collection should be developed and promoted as best practise,
including guidelines on what to measure over a defined period of time. These methods must be clear,
concise and with consideration given to technological and other restrictions. Hoornweg and Bhada-Tata
(2012) reported MSW data in terms of kg/capita/day. Here, the focal unit of measurement was weight
while the extent of this measurement was limited to a 24-hour period. While this is not a universal
standard practised among the different data collectors, it is a foundation towards standardising the
measuring units and procedures.

Step three: Improve understanding of solid waste within the waste cycle.
The production, collection, treatment, leakage, dispersion, deposition and decay of solid waste
collectively form part of the waste cycle. A waste framework and/or budget can be used to illustrate the
flow of waste within the economy and the environment (Figure 2.9). Such tools are powerful means of
enlightening and guiding decision-makers. What would be even more powerful is a framework and/or
budget with values indicating the amount, rate and/or value of waste moving throughout the waste
cycle.
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Figure 2.9: GRID-Arendal graphic showing the flow of waste from the socio-economic environment to the
marine environment.

Step four: Gathering and reporting economic data.
There is a strong need for gathering MSW data from within the economy. Local Municipalities (and
disposal industries) should record and report:
 Amount of MSW produced (kg/capita/day).
 The amount of MSW collected (as a percentage to the total MSW produced).
 The amount of MSW treated according to the different disposal methods available.
 The composition of MSW with regards to the percentage of organic, paper, plastic, glass, metal
and other waste.
Furthermore, there is a need to update the MSW data reported in the Hoornweg and Bhada-Tata
(2012) which is currently five years old, with the original data sources being even older than that and
derived from smaller sub-samples. This will require municipalities and disposal industries to become
willing to co-operate both nationally and internationally to obtain a continental set of MSW data.
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There is also a need to develop a centralised platform where such MSW data can be stored and made
publicly accessible. The Waste Atlas is an attempt to collect and centralise global solid waste data. This
is a website, developed by the Waste Atlas Partnership (http://www.atlas.d-waste.com/) and provides a
platform for municipalities and disposal industries to report the amount of solid waste being collected
and treated. While this platform is still growing and accumulating waste data, the information that is
already present will prove vital for anyone wanting to develop a waste framework and/or budget.
Already the Waste Atlas Partnership has Atlas Partnership 2014).

Step five: Gathering and reporting field data.
Africa is a large continent and conducting field surveys throughout would be challenging and expensive.
Fortunately, there are numerous technologically inclined methods which can be applied to accumulate
field data, including:
 Satellite Imagery: Satellites are able to cover large areas, taking visual images of earth at high
resolutions. Large amounts of data are available online from numerous sources including the
National Aeronautics and Space Administration (NASA). Spectral analyses of these images may
be capable of identifying the presence of solid waste. However, this method requires large
amounts of data storage and processing and is limited by cloud and vegetation cover.
 Drone Imagery: Drones offer an affordable, accurate and safe means of surveying areas which
may not always be accessible. Data acquired by drones are higher resolution versions of Satellite
Images and thus able to conduct finer scale spectral analyses.
 Paper-Based Surveys: The older method of field surveys using groups of people armed with
nothing more than pencils and clipboards can be used to verify (ground truth) Satellite and Drone
Imagery and record accumulations of debris under vegetation and overhangs which remote
imaging cannot readily detect. The real value is verifying satellite and drone imagery allowing
greater confidence to be placed in the models that are produced. Complex surveys would yield
accurate results, but as indicated above they are challenging and expensive at a continental
scale. Simplified surveys would yield a large number of results and can be marketed towards
community outreach programmes to promote awareness and education. This method requires
much organisation, transport and labour.
 Mobile Applications: Mobile Applications designed to record and report solid waste can be used
to assist field surveys. Mobile Applications provide an added advantage in that they can be
designed and marketed towards the public (harnessing citizen scientists) in order to gain a vast
amount of field data while promoting awareness of issues surrounding solid waste and motivating
action through clean-up initiatives. An ideal Mobile Application should be able to count and
categorise items found during a field survey while recording the GPS co-ordinates, time spent,
and distance travelled in order to determine survey effort. Considerations regarding internet
availability and data usage, required for GPS and duration tracking, must also be made as these
could limit users while reporting in the field.
Alternatively, one could combine a series of socio-economic data, available from the World Bank, as
well as the Food and Agricultural databases, and environmental data, available from the United States
Geological Survey and the European Space Agency databases in order to develop a predictive waste
model. This model would still have to be validated and calibrated through a randomised series of field
surveys being conducted within the study area. Such was done in Lebreton et al. (2017) who used
socio-economic variables combined with hydrological data in order to develop a flow accumulation
model of plastic waste within the river networks globally. This model was then validated using field
surveys published in academic journals.
Once there is a working knowledge of the distribution of unmanaged waste across the landscape one
can factor in the forces redistributing solid waste across a landscape. Wind and Rainfall data are easy
to come by (available from the WorldClim Version2 database); these data could be combined into
vectors dictating the degree and direction of solid waste redistribution over time.
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Chapter 3: Communication and Collaboration

Objective: Improve communication and collaborative efforts nationally, continentally
and internationally through the creation of networking hubs.

Networking is imperative, to develop mutually beneficial relationships between interested parties for the
exchange of information, ideas and resources. With the advent of the internet, the face of networking
has transformed; while previously networking required face-to-face meetings at designated events,
networking can now also occur online through digital communication.
An online network acts as a centralised hub to facilitate the receipt and dissemination of knowledge,
expertise and resources. This information is produced and accessed through clear two-way channels of
communication. As consumers and generators of information, members themselves can power and
propagate the network. By eliminating the necessity of physical presence, online networks remove
travel and event attendance costs and time constraints, thereby increasing accessibility for potential
members. This in turn enables an increased number of members, making for a stronger, wider reaching
and higher impact network.
While the ability to network online is a useful tool in the modern world, it is important to note that the
online network should not replace all physical networking meetings. Meeting fellow networkers in
person remains a valuable way to increase network strength by building personal relationships, trust
and a sense of camaraderie. Conferences, workshops, festivals, forums, lectures and other activities
are all possible events to facilitate these networking meetings.

Current Situation
Through the creation of an online community, online networks can be a hub for resource and
knowledge sharing, and act as a neutral platform for stakeholder engagement and collaboration on
solid waste or specifically marine debris issues. The Global Partnership for Marine Litter,
MarineDebris.Info (Case study 3.1) and the Indonesian Waste Platform (Case Study 3.2) are among
several that have proved to be powerful instruments for this purpose on international and national or
regional scales.
For Africa, communication, collaboration as well as resource and knowledge sharing are key to building
capacity in a continent with many developing countries. While the potential for online networks to
facilitate increased communication across the continent is huge, in order to build a successful network
in Africa and its diverse nations, there are certain obstacles to be taken into account. An internet
connection is required to access online networks. Compared to a world average internet usage rate of
49.7%, Africa has the lowest internet usage at 28.3% of the continent’s total population. Additionally,
internet access is unevenly distributed among African countries. For example, only 1.3% of Eritrea’s
population has internet access, while 81.8% of Kenya’s has. This has relevance for the range of African
countries that will be involved in a network.
Although internet penetration in Africa is low, internet use in Africa grew by 7722% from 2000 – 2017,
the fastest growth rate in the world (as of 31st March 2017; Miniwatts Marketing Group, 2017) and is still
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on the rise. A massive driving factor in this growth is the expansion of the mobile phone and data
industry. An often underdeveloped fixed-line infrastructure coupled with the continued rollout of
affordable 3G and 4G networks, as well as an influx of low-cost smartphones, is seeing Africa’s mobile
industry rapidly expanding (Abdullahi, 2017). This rise of mobile internet is bringing many online who,
without access to desktop-machines or fixed-line broadband, would not otherwise have internet access
(BuddeComm). The number of Africans connecting to the internet is steadily growing, and with this,
increased access to information and online networking opportunities is provided.
Additionally, with a rise in internet use, the use of social media in Africa is increasing. As of June 2014,
100 million were connecting to Facebook across the African continent every month, with over 80%
accessing the site via mobile devices (Facebook Business, 2014). Aside from global networking
platforms like Facebook, Twitter and LinkedIn, a rising number of African social networks are gaining
popularity (OAfrica, 2015), a trend online networks could use to their advantage.
Online networks can therefore be useful in Africa. However, until recently there was no existing network
focused on the unique circumstances and drivers of the waste crisis in Africa. The African Marine
Waste Network (AMWN) was launched to provide this platform on a continental level for the 38 coastal
and island states of Africa. The network is focussed on providing a unified and inclusive platform for
African nations to empower each other while also drawing in international expert input. See Case Study
3.3 for more information.

Recommended way forward
As Africa becomes increasingly connected to the internet, online networks will be a valuable tool to
combat marine debris by increasing communication and collaboration. This can be done by following
the suggested steps below.

Step one: Learn from and collaborate with international experts – join an international
network like MarineDebris.Info (Case Study 3.1).
Step two: Learn from and collaborate on a continental level – join the African Marine
Waste Network (Case Study 3.3).
Step three: Learn and collaborate on a national or regional scale - join a network
equivalent to the Indonesian Waste Platform (Case Study 3.2) relevant to your
circumstances.
Step four: If there is no national or regional network, develop your own.
Technical considerations to setting up a network:
 Identify and define the mission statement, constitution, goals, target audience and operational
plan.
 Outline goals and objectives within the “SMART” framework – they should be Specific,
Measurable, Achievable, Relevant and Time-bound.
 Establish a marketing plan and recognisable brand to advertise the network, encourage buy-in
and attract members. Consider how to actively engage role players and stakeholders involved in
the network’s focal subject.
 Determine a source of funding to cover the network’s operational costs.
 Determine which platforms for communication will be the most relevant for your targets. For
example; social media, list servs, email, newsletters, online forums, public events, etc. These
must also be designed so as to be compatible with the device the majority of users will utilise to
access the network.
 Consider which sections of your network should or should not be open access.
 Consider how you will show your network is impactful. Pilot projects on the ground can be a
useful method to show a network is action-based.
 The network needs to be current, adaptable and constantly revised according to the needs of its
members in a changing global and African environment.
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Engaging with stakeholders when the network is set up:
 Ensure membership and network governance is representative of all target role players involved.
 Build credibility, earn respect, trust and recognition by acting as a role model and gaining
endorsement from high impact bodies.
 Establish relationships with these high-impact organisations, government bodies, advocacy
groups etc. as relevant.
 Maintain diplomacy, transparency and objectivity.
 Consider issues of inclusivity and accessibility, for example, the language(s) selected for network
operation.
 Determine the right level of stakeholder diversity for maximum networking success without losing
focus.
Provision of resources/services when the network is set up:
 Provide and share high quality and relevant information and materials. Gaining permission to
share other’s resources may be necessary.
 Ensure all stakeholders have their interests appealed to by network content.
 Facilitate contact between network members.
 Maintain a physical presence as the network at conferences, workshops and other events.
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Case Study 3.1
Marine Debris.Info (MDI), a global network
MarineDebris.Info (MDI) provides a central online gathering place for the world’s marine waste
researchers, managers, and activists to share knowledge and strategies. Launched in 2012, MDI has
grown steadily to become the global community of practice on marine waste research, management,
and prevention.

MDI reduces marine waste by empowering those on the problem’s front lines to do their work more
knowledgeably and effectively. MDI is accelerating the spread of best practices through discussion lists
and webinars. As a result, the marine waste field has taken multiple steps forward. There are dozens of
examples of in-field collaborations facilitated by MDI – from sharing knowledge on plastic bag ban
strategies worldwide, to far-flung researchers partnering on similar projects, to developing the first-ever
scientific guidance on open ocean clean-up of marine waste.
The key is that MDI provides both community and knowledge, and together these generate a selfsustaining feedback loop. People join MDI to have access to the community’s knowledge – and the
more people join, the more knowledge the community can share. Each grows the other. Joining MDI is
free.

Challenges and Successes:
The main obstacle for MDI is a shortage of adequate funds to support their work, an obstacle faced by
many organisations globally. Although awareness of marine waste within governments, industry, and
the public has grown significantly in recent years, available funding has not. Marine waste remains one
of the poorest-funded areas of ocean management and conservation, and MDI is one of many valuable
services that require more robust support. The cost of management time is shared with other programs
in MDI’s host organisation.*
In the future MDI hopes to facilitate the end of the marine waste problem by empowering more
researchers to understand marine waste, more managers to address it and more activists to prevent it.
With the global community of experts working together, each element is strengthened and the ultimate
goal becomes increasingly possible.

* MDI is managed by OCTO (octogroup.org), a unique NGO based in the US. OCTO speeds the
advance of ocean conservation and sustainable management worldwide through programmes that
share knowledge, build communities, and lower barriers to information. OCTO programs serve 80
thousand ocean professionals a year worldwide.
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Case Study 3.2
The Indonesian Waste Platform (IWP), a national network
Indonesia is the second highest national contributor to marine waste in the world, discarding an
estimated 3.22 million tonnes of mismanaged waste annually (Jambeck et al., 2015), amounting to 10%
of the global total of mismanaged waste. As a developing nation with 74% of the expanding population
living in coastal areas (World Population Review, 2017) and a country made up of over 17 000 islands
and 54 600 km of coastline, Indonesia is responsible for a large volume of waste entering the sea.
The Indonesian Waste Platform (IWP) was founded as a hub to promote and facilitate cross-sector
collaborations for solutions to Indonesia’s waste problems, as well as contributing to capacity
development and supporting the execution of Indonesia’s National Plan of Action on Marine Debris
2017–2025. Achieving constructive collaborations requires the formation and fostering of a shared
vision and strategy, alignment and synergy of agendas and a hub to connect all stakeholders on a
single platform. This hub functions as an independent ‘neutral’ meeting ground based on co-ownership,
and serves as a pool of collective knowledge.
IWP hub activities:
• Capacity building through resources and news sharing.
• Facilitating stakeholder meetings and seminars.
• Promoting Circular Economy development.
• Collaborating with other regional and country networks.
• Supporting the inclusion of environmental education into the curriculum through developing learning
materials and teacher training programmes.
• Developing Indonesian Waste Monitoring and Database through collaboration with Marine Debris
Tracker and adapting the NOAA marine debris items list for Indonesia.
• Developing a Waste “Yellow Pages” – an open source of information to support the recycling
industry.
IWP began building their stakeholder network in 2010 and established the platform in 2015. Their
diverse stakeholders are from government, media, research and educational institutions, the business
sector, Indonesian and international non-governmental organisations (NGOs), community and religious
leaders, grass-roots initiatives and fishing and agricultural communities. IWP’s strategy to expand their
network is by actively connecting with stakeholders both in and outside of Indonesia, by attending
conferences and public events and through their Facebook group.

Challenges and Successes:
IWP’s main challenge has been a lack of funding. Other challenges have arisen which include the lack
of true commitment by stakeholders to collaborate towards a common goal due to conflicts of interest,
as well as lack of government action on introducing legislature to combat single-use plastics and to
support recycling.
The IWP counts among their successes establishing a strong collaboration with the Indonesian Plastic
Recycling Association and with bottled water distributers, recognition by Indonesian ministries and
active collaboration at joint symposia. Creating a hub that is constantly in motion, current, expanding
and responsive to stakeholders’ requirements is vital to success.
According to the IWP, a comprehensive and structured approach is needed to solve the marine waste
problem. Frameworks such as Indonesia’s National Plan of Action on Marine Debris are important
starting points to guide stakeholders.
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Case Study 3.3
The African Marine Waste Network, a continental network
The newly founded African Marine Waste Network (AMWN) is the first network of its kind to focus on
marine waste mitigation in Africa. The AMWN’s mandate is to serve Africa by developing an active
consortium of people and organisations working together within countries and across borders in the
continent. The goal is to encourage the people and communities of Africa to develop and implement
better waste management strategies to benefit human health, prosperity and the environment.
The implementing agency for the AMWN is The Sustainable Seas Trust (SST). SST is guided by an
advisory panel drawn from stakeholders whose expertise enables them to provide technical,
educational, political and economic guidance. The Network aligns itself with the ethos of the United
Nations Environment and the Sustainable Development Goals, the Nairobi Convention, the Abidjan
Convention, the Global Ocean Commission and the Global Partnership on Marine Litter. Delegates at
the inaugural African Marine Waste Conference (held in 2017 in South Africa) were invited to contribute
to shaping the mandate and structure of the Network.
The Network will be action based, and will promote the innovation of solutions to Africa’s marine waste
problem that will cater to African circumstances and cultures. The Network should also build
camaraderie both online and through physical meetings and events, as well as a sense of belonging
and responsibility among participants.
The Network will provide a platform for:
• Development of a knowledge base for informed decision making though resource and expertise
sharing among members.
• Promotion of best practices for capacity building, empowerment, education and public awareness.
• Sharing ideas and garnering support and collaboration opportunities.
• Broadcasting latest news and events.
• Collection and collation of data to fill Africa’s data gaps as well as a practitioner’s repository for
standardised data collection methods.
• A neutral ground for stakeholder interactions. The AMWN will act as an independent broker between
stakeholders to close the gap in communication between relevant parties.
• Building towards greater prosperity through the promotion of green economic enterprises and the
circular economy.
• Discussion on marine waste issues that are focused on Africa with international input while
concurrently facilitating a global output of the African voice on an international platform.

The Network is built on principles of inclusivity and collaboration, and is open to all stakeholders
involved in the marine waste and pollution context. The target market is wide-reaching to encompass
NGOs, academics and researchers, educators, students, centres of learning, governments and policymakers, and members of industry and tourism. In keeping with these principles, membership of the
network is free, and the website is built to be easily navigable to anyone. In the future, the website
should be made available in multiple languages, such as the four most widely spoken languages in
Africa: English, French, Arabic and Swahili. The members themselves will be the providers and
consumers of the network’s information.
Although foundations are still being built, by learning from the experiences of other networks, the
African Marine Waste Network shows immense potential to assist with mitigation of African and global
marine waste problems.
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Chapter 4: Education and Awareness

Objective: Increase education and public awareness

Education is an important tool to increase knowledge, improve attitudes and change behaviour
surrounding socio-economic and environmental issues (Damerell et al., 2013). For the purpose of this
document environmental education, which includes any activity that contributes to education or
awareness of the environment, will be the focus. Moreover the specific focus is to utilise environmental
education to foster citizens that have an understanding of proper solid waste management and the
effects poor implementation may have on surrounding ecosystems. For example, an understanding of
marine and coastal debris and its various impacts will endow citizens with the values, knowledge, and
action competences necessary to protect their environment and utilise it sustainably. Building capacity
through education and training not only serves to combat the issues surrounding poor waste
management; it is imperative for poverty reduction, livelihood improvement and individual
empowerment. However, time, resources and funding often limits the development of effective
education in Africa.
The opportunity to promote environmental education in Africa has been largely undertaken by
conservation organisations and environmental clubs (McDuff, 2010). For example, the Wildlife Clubs of
Kenya (Wildlife Club of Kenya, 2017) have advocated for improved environmental education and
training over the last 30 years. Additionally, ecotourism initiatives have been fundamental in
establishing small-scale education programmes. Environmental education has also been a key
objective of various international agencies such as UNESCO, Peace Corps Volunteers and the World
Bank. While beneficial, this informal outsourcing results in education restricted to small pockets, as
opposed to targeting an entire populace, country or sub-continent. It is therefore necessary to develop
formal environmental education programmes that are part of the school curricula, an outlook that has
been echoed by many African governments. Although this chapter focuses on marine and coastal
debris, education surrounding solid waste management in both inland and coastal African states is
imperative. Additionally, education on marine and coastal debris should not be restricted to coastal
states as all nations benefit from goods and services provided by oceans.
For marine debris to be incorporated in the curriculum, teachers are required. Understanding of the
impacts of marine debris is relatively new and there has not been the time nor capacity to increase the
number of teachers that are equipped to teach the topic, its prevention and management at schools.
Additionally, properly trained, well informed educators who are able to offer training to members of
industry, municipalities and other formal settings are scarce.

Current situation
Despite a lack of capacity to provide the necessary programmes to meet the overall marine debris
related education requirements of Africa, several African initiatives are leading excellent education and
public awareness campaigns which are given here as case studies.
The Cameroon Coastal and Environmental Sustainability Network (Case Study 4.1) shows that a
hands-on approach involving both scholars and communities in environmental projects has a wider
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reaching effect on changing human behaviour than teaching in class-rooms alone. Evidence has shown
that children take lessons learnt from environmental education home, in turn passing this knowledge on
to their parents (Damerell et al., 2013).
Additionally, with approximately 60% of Africa under the age of 25 (UN DESA, 2017), youth education
is fundamental to develop future marine ambassadors who can become well-informed teachers in their
communities. While targeting the youth is vital, the International Ocean Institute (Case Study 4.2) has
also shown the importance of centralised adult training to create marine ambassadors throughout
Africa.
The marine debris problem has received a growing amount of attention, becoming an increasingly
publicised issue (Vegter et al., 2014). Aside from formal education, public awareness campaigns are an
excellent method to engage communities in important issues and influence a positive change in
behaviour. Campaigns can also indirectly contribute to the introduction of economic instruments and
regulatory measures by equipping the public with an understanding of the problem and the rational for
such measures, thereby increasing the likelihood of their support (Sherrington et al., 2014).
For example, many attribute the success of Rwanda’s plastic bag ban (2008) to the public support the
legislature received after implementing various awareness and education initiatives. Awareness was
raised during “Umuganda”, Rwanda’s mandatory monthly day of community work; the ban was
discussed at talks where farmers gave testimonies about the deaths of livestock due to plastics bag
ingestion. The message was strengthened by TV, radio and social media campaigns explaining the
negative impacts of plastic bags. To lessen the immediate economic impact of the ban and support
industry and retail to find viable alternatives, tax incentives were given to support recycling and the
manufacture of environmentally friendly alternatives to the plastic bag (Sherrington et al., 2014). In
2005 Somalia attempted to introduce a similar plastic bag ban, however the policy was largely ignored
by citizens and members of industry. One reason identified for this failure was the lack of public
awareness campaigns and provision of alternatives prior to the instigation of the ban (Hargeisa, 2005).
For a campaign to be successful it has been suggested that a specific audience and/or a specific item
of marine debris be targeted (Sherrington et al., 2014). For example, the international Beat the
MicroBead campaign targets producers and consumers of cosmetic products that contain microbeads –
tiny plastic particles that are added to personal care products like exfoliating facewashes. By providing
consumers knowledge of the detrimental effects of microbeads and providing a barcode scanner mobile
app to identify if a product has microplastics, they empowered consumers to make informed choices.
The purchasing pressure and bad publicity was sufficient for some companies to start removing
microbeads from their products (Sherrington et al., 2014). Recently the campaign has changed their
focus from consumers to directly targeting producers - asking them to make a public statement that
their products are microbead free. The increased publicity has led some countries to ban microbeads
completely. No African state has banned the use of microbeads, however awareness has increased.
Vegter et al. (2014) examined the barriers, opportunities and tools that will be effective in education and
awareness of the plastic pollution issue. The message needs to be built on scientific data and this data
needs to be made accessible to the public in an understandable form. A variety of communication
channels should be used in order to reach as wide an audience as possible (See Chapter 3 on the use
of online hubs). The use of communication is only part of Vegter et al. (2014) steps for delivering an
effective education and awareness campaign, coupled with this should be incentives as a means of
encouraging human behaviour change (Figure 4.1). The PACKA-CHING initiative (Case Study 6.1)
discussed later in the document is an example of incentivised change.
A strong media campaign, such as Sky Ocean Rescue (see Case Study 9.3), can be an effective
means of creating awareness of environmental issues (Neelima and Reddy, 2014). Social media is
becoming an increasingly present means of spreading ideas around the world (Rahim and Jalaladeen,
2016), however, other forms of media should not be disregarded, especially as they may be more used
in specific areas or by certain demographics.
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Figure 4.1: Tools for behaviour change without the media.

P a g e | 34

Possible instruments to be used in public awareness campaigns (as identified in a study of 58
international campaigns by Convention on the Conservation of Migratory Species of Wild Animals
(CMS)) include:
 Beach and coastal clean-up events
 Public art works
 Government lobbying and reports to government ministries
 Best practice guidance
 Data collection and reporting
 Industry pledges
 Petitions
 Signage and posters
 Conferences and summits
 Classroom and educational material
 Smartphone apps
 Press releases
 Direct engagement of companies, individuals and interest groups
 TV, radio, film and social media notices
 Environmental rating, ranking and reporting of businesses
 Innovative infrastructure
 Cessation of cleaning to highlight beach litter
 Games and competitions
Majority of campaigns combine several instruments as a means to reach their audience. The FlipFlopi
Expedition (Case Study 4.3), Rethink-the-Bag (Case Study 4.4) and Boaz (Case Study 4.5) are
examples of three public awareness campaigns that transform the way communities view waste or a
waste item.

Recommended way forward
Step one: Establish a marine waste/waste minimisation programme embedded into the
curriculum.
To consider when developing a curriculum:
 Target age is school-going children.
 Material and terms used must be standardised.
 The curriculum must be accessible online.
 Exercises should utilise a hands-on approach to learning.
 It should frame issues in a global context but have regional focus for relevance.
 Teachers need to adapt the exercises and examples to a local context.
 Utilise available technology for learning (e.g. mobile apps).
 The curriculum needs to take into account a range of diverse cultures, languages and contexts
allowing for adaptation to a specific area.

Step two: Establish an educators’ training programme.
Educators must be properly trained to teach a marine waste/waste minimisation programme. Therefore,
the most effective way forward would be the establishment of a well thought out and easily accessible
educators’ training programme.
To consider when developing an educators’ training programme:
 Training of both current and future teachers.
 Can use online resources to build an international and continental network of educators. An
important part of the educators’ training programme could be in the form of online courses and
webinars. For example, the Africa Environmental Education and Training Action Plan (AEETAP)
suggested the development of an African Environmental Education Massive Open Online Course
(MOOC). This MOOC will feature African experts and showcase African case studies. Weekly
webinars would be held by experts from Africa and the rest of the world, providing participating
educators access to a network of authorities both across the continent and internationally. This

P a g e | 35




network would create a much needed large-scale, wide-reaching knowledge sharing platform
where education expertise and advice could be disseminated across Africa.
The programme must be accessible online.
Should have an inbuilt monitoring component to quantify success.

Step three: Establish public awareness campaigns.
To consider when developing a public awareness campaign:
 Determine your target market (e.g. consumers) and target subject (e.g. plastic shopping bags).
 Start small (e.g. focussing on one community) and expand from there.
 Focus on one particular problem making it easier for the target market to make a change in their
lives.
 Design your campaign to be relevant to your target market.
 Create a positive central message, focussing on hope, may be useful to encourage people to
take action.
 Make your campaign attention-grabbing. An inspiring world first, an exciting expedition, an
attractive campaign symbol, enticing opportunity or the use of incentives are possible methods.
 Utilise media to publicise your campaign. Social media is a powerful platform but other forms of
media should not be disregarded.
 Use the publicity to focus on your central message or goal.
 Partnering with an established organisation which can provide you access to a group of people
your campaign can reach.
 Awareness campaigns can be used to create networks for information sharing.
 Your campaign can be used to lobby for legislative changes or the introduction of economic
incentives.

Step four: Incorporate action-based learning in both formal education and public
awareness campaigns.
Action-based learning techniques, where learning is action-orientated and where participants are coengaged (learning together), are proving more helpful than transmissive or top-down learning
approaches (Taylor and Venter, 2017). Studies have shown that if the learning is passive then the
ability for it to create a long-term change in human behaviour is minimal (Taylor and Venter, 2017). The
use of a ‘close and local’ approach in conjunction with practical field studies has yielded a much more
positive result to top-down learning. In order for this approach to work good
teachers/facilitators/community champions are necessary to initiate critical thinking in those they are
educating. Adopting the 4 T’s action-orientated learning approach becomes a useful tool for setting up
this framework.





Talk or dialogue: getting participants to think critically and engage with others around them as
well as the educator.
Touch: allowing participants to experience real-life encounters or fieldwork. This has proved to
create a more meaningful association for those you are educating.
Think: participants can combine what they have learnt with what they have experienced in the
field and draw conclusions. What issues are they seeing and what can be done about these
issues? This allows participants to make their own associations rather than just being taught.
Take action: This is an important part of active-learning. Participants are encouraged to take
action regarding what they have discovered/experienced.

These 4T’s do not have to be carried out in that order, the educator should use their discretion
depending on the group (Taylor and Venter, 2017).
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Case Study 4.1
Cameroon Coastal and Environmental Sustainability Network
The Cameroon Coastal and Environmental Sustainability Network (CCESN) is a NGO established to
improve the state of fragile mangrove forests and coastal waterfronts in the cities of Douala and Limbe,
which are clogged by waste. CCESN seeks to provide local people with the understanding that poor
waste management negatively affects the aesthetics of the environment and the health of both humans
and other organisms. Initially, CCESN targeted local fishers and traders with educational
communications, but soon realised a more sustainable approach was to target the youth (ages 8–16) at
schools, for these will become the area’s next generation of business operators, fishers, tourists and
residents.
Their education strategy is to focus on Cause, Effect, Impact and Reaction, synonymous to the Drivers,
Pressures, States, Impacts and Responses (DPSIR) framework. In this model, “cause” enables
students to realise society’s role in the marine waste problem, “effects” shows them the state of the
environment after incorrect plastic disposal, “impact” teaches about marine waste’s effect on us and
“reaction” discusses societal response to the impacts of marine waste and how the students can get
involved. Involving students in beach clean-up events allows them to encounter the problem hands-on.

Challenges and Successes:
CCESN has been successful in local education initiatives, and works with 27 schools in three cities;
Bameda, Limbe and Douala. A school survey showed littering had dropped by 46% and that students
actively advise others against improper disposal. Additionally, Limbe now holds regular beach clean-up
days. Like many NGOs, CCESN has limited capacity and finances, but through their mobilisation
campaigns has gained support from organisations such as the Diageo Group and the United States
Embassy in Cameroon. CCESN states that, in order to tackle marine pollution, NGOs like theirs need to
work with other organisations both locally and internationally. Mutual support and expanding outreach
effort through joint capacity building and financial aid is key to success. This can be achieved through
utilising local, national, continental and global networks.

Image taken along the down beach area of Limbe (Image source: CCESN)

School Outreach Campaign in Douala (Image source: CCESN)
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Case Study 4.2
The International Ocean Institute, South Africa
The International Ocean Institute (IOI-SA), based in Cape Town, South Africa, is the designated
Training Centre, in Ocean Governance, for the African Region. Subsequently, the IOI-SA developed the
annual Training Course in Ocean Governance for Africa in 2013. The four-week course is modelled on
the structure and content of other IOI ocean governance courses in Halifax and Malta, but is designed
to meet the needs of the African continent as a whole with respect to particular ocean governance
challenges.
The aim is to contribute to developing a network of practitioners or “Ocean Ambassadors” that will work
towards and promote responsible, knowledge-based ocean governance throughout Africa. While the
course highlights the importance of the global governance framework, it has a regional focus,
emphasising the benefits of harmonising ocean policies that promote a shared, integrated and common
approach to ocean management in Africa.
The course is run in partnership with the South African National Biodiversity Institute (SANBI) and the
South African International Maritime Institute (SAIMI). Participants come from a diverse range of
disciplines and backgrounds and range from post-graduate students to people in the prime of their
careers. In 2017 there were 19 delegates from six countries: South Africa, Sierra Leone, Ghana,
Namibia, Kenya and Madagascar. Field trips and lectures corresponded to one of five major themes
that ran throughout the course: 1) Oceans and Coasts – Opportunities and Threats; 2) The Governance
Framework; 3) Governance Tools; 4) Governance in Action; 5) Creating a Supportive Environment for
the Management of Oceans and Coasts.

During the course, while discussing opportunities and threats in the marine environment, pollution was
listed as one of the seven major threats facing oceans today. Points of discussion included international
regulatory frameworks such as the United Nations Convention on the Law of the Sea (UNCLOS) which
is designed to prevent marine pollution and dumping from sea- and land-based sources.
Numerous field trips provide excellent hands-on opportunities for the participants. A visit to Kraaifontein
Integrated Waste Management Facility (see Case Study 6.2) served as a visual reminder of why it is
important to manage waste effectively and coordinate recycling to divert waste from landfills. Similarly,
a trip to Zandvlei Estuary highlighted the difficulties of managing marine waste in an urban estuarine
environment. Students also participated in the International Coastal Clean-Up and were pleased to be
involved in positive action for the marine environment. The clean-up event ignited discussions on how
small decisions have an impact on the marine environment. IOI hopes the students’ experiences will
enable them to return to their lives thinking more holistically about the marine environment.

Course participants are giv en a plant tour at the Kraaif ontein
Recov ery Plant (Image source: IOI-SA)

International Coastal Clean-Up day with Plastics SA at Hout Bay
Beach (Image source: IOI-SA)
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Case Study 4.3
The FlipFlopi Expedition, Kenya

The FlipFlopi Expedition is turning over 45 tonnes of plastic waste collected in Kenya into a modernised
traditional 60 foot sailing dhow and sailing the vessel on a 5000 km expedition from Kenya to Cape
Town, South Africa. This project will achieve two world firsts; the first Lamu dhow built entirely from
plastic waste, pioneering new technology in the process, and the first dhow to sail down the East Coast
of Africa and around the Cape of Good Hope.
As a public awareness campaign, the expedition seeks to highlight the value of used plastics. The
outside of the boat will be covered in 200 000 recycled flip-flops, hence the name, FlipFlopi. This
covering of over 250 square meters of colourful flip-flops is strategically set to grab public attention and
generate global media coverage. This will draw focus to the key project goal: to champion sustainable
use and management of plastics by encouraging people to join a “plastic revolution”. This revolution
urges people to eliminate single-use plastics from their lives and to reuse and recycle plastic to reduce
environmental impacts in Africa and the rest of the world. The project and the #PlasticRevolution
campaign (launched by internationally renowned Kenyan celebrities) has already received regional
media interest as well as coverage on major TV networks and publications in Kenya and internationally.
The campaign has also been invited to speak at a number of public events and educational institutions.
Challenges and Successes:
As a traditional African boat on a journey down an African coast engaging with Africans on African
issues, The FlipFlopi Expedition involves Africans by being rooted in African identity. Most plastic
research and ocean activism occurs in developed countries, but with the biggest emitters of ocean
plastics being developing nations, targeting these countries in awareness campaigns that they can
identify with is vital for global change. While being relevant locally, the project’s communication strategy
is also focused on global reach, awareness and engagement.
The #PlasticRevolution campaign and FlipFlopi Expedition have created awareness of the marine
waste crisis. It has inspired schools and hotels in their local community to participate in beach cleanups and make efforts to reduce their own plastic consumption. Furthermore, the Expedition has
become a platform that connects people and their ideas. The FlipFlopi Expedition is ultimately about
using innovation to inspire behavioural change to address marine waste.
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Case Study 4.4
Rethink-The-Bag, South Africa
Cheap and convenient, the plastic bag is an item common to all in Africa. Due to the volume of this
single-use plastic ending up in landfills, clogging storm-water drains and littering the streets, a number
of African countries have implemented a complete ban on this item and instituted various other levies.
African countries that have introduced partial or complete bag bans include Rwanda (2008), Eritrea
(2005), Tanzania (2006), Mauritania (2013), Morocco (2015), Madagascar (2016), Senegal (2016), and
Kenya (2017) (Nicastro, 2017).

In 2010, Hayley McLellan began the Rethink-the-Bag campaign, using the plastic shopping bag as a
focal point to create public awareness around single-use plastic products. The campaign recognises the
plastic pollution problem is too overwhelming for any one person to contemplate tackling. But
suggesting the notion of beginning with one thing - refusing the plastic shopping bag - makes the task at
hand seem more easily achievable and can serve to empower the individual. The plastic shopping bag
makes an excellent focal point for public awareness, due to its high visibility and ubiquitousness.
The campaign uses every opportunity to engage with and educate the public, a fundamental method to
create behavioural change. Presentations are created for a broad audience, then tailored according to
particular target groups, which include schools, retirement homes, interest groups, conferences and
retailers. McLellan is also the Environmental Campaigner at the Two Oceans Aquarium. The Two
Oceans Aquarium, thus, has a dedicated Rethink-the-Bag campaign presence that speaks to over
hundreds of thousands of visitors annually. In 2011 all Two Oceans Aquarium staff members adopted a
plastic shopping bag free working environment. Both the Two Oceans Aquarium and Rethink-the-Bag
make effective use of social media platforms and report back campaign progress to their followers via
blogs and positive news stories.
Challenges and Successes:
A major challenge has been shifting the social norm of plastic bags use. People are resistant to change,
regardless of what that change is. Shoppers are not fully aware that reusable shopping bags are an
option. Many stores do offer an extensive selection of reusable shopping bags at a wide range of prices.
The challenge appears to be for shoppers to remember to take their own reusable bags. McLellan
emphasises the need for alternatives to transport our purchases from the store to our home. This is
presents not an obstacle, but rather an opportunity to get creative and innovate.
This campaign not only educates the consumer, but also engages with retailers. Many retailers are
concerned they will lose customers by ceasing to provide plastic bags, and consequently lessen their
profits. But Rethink-the-Bag has succeeded in making progress with retail groups. For example, all 70
outlets of Bargain Books in South Africa went plastic shopping bag free in 2017 after guidance from the
Rethink-the-Bag campaign. SPAR retail chain in the Western Cape has allowed Rethink-the-Bag to run
awareness programs as well as conduct over 2000 surveys in five SPAR stores. Currently the
campaign is working with Greyton to become the first town in South Africa to go completely plastic
shopping bag free.
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Case Study 4.5
Boaz Yacht, South Africa

Boaz is a 16m sailing v essel dedicated to raising awareness of
maintaining ocean health (Image source: Boaz)

Bringing message of hope to reduce plastic pollution in our oceans one nautical
mile at a time (Image source: Boaz)

Boaz is a 16 m sailing vessel dedicated to raising awareness of the importance of maintaining ocean
health. Boaz wishes to draw attention to marine waste issues and the work of established
organisations such as Sustainable Seas Trust (SST) through promotional activities, youth education,
and scientific research along African coasts and seas.

In the face of disheartening facts about marine waste, Boaz wants to spread a message of hope. They
have partnered with Mission Blue to promote their “Hope Spots” – areas of high marine biodiversity
and economic importance to local communities. Boaz plans to create awareness on voyages along the
South African coast and across the Western Indian Ocean to various islands including Madagascar. As
a proof of concept, Boaz has made trial voyages with young volunteers along the South African Coast
with awareness visits to coastal communities.
Boaz will be used to spread awareness and promote Hope Spots through:
• Utilising the drawing power of Boaz to create positive publicity. Boaz is a beautiful vessel and
imagery of the boat and its voyages will translate well on social media. The vessel will be positioned
as the South African Hope Spots ambassador and visits to Hope Spots will be publicised via the
press, radio, television, online and social media, and information sessions ashore or on Boaz. All
voyages, events, marine research and education activities and information sessions will be written
up and/or filmed for a blog so readers can follow Boaz’ voyages and as a means to encourage
crowdfunding.
• Youth education. SST will create interest in selected schools by means of coordinated visits and
marine pollution education programs. The yacht can accommodate fifteen school children at a time
for field trips. Boaz also seeks to build “a bridge across the ocean”, connecting the youth of South
Africa to Madagascar and other West Indian Ocean islands.
• Marine science research on ocean health, particularly in Hope Spots and during annual voyages to
the Indian Ocean. Boaz will accommodate a scientist on these voyages to undertake such research,
for example, microplastic trawls. Video of this research can be incorporated into the school
education program.
Through awareness, Boaz will assist in the drive for creating responsible attitudes, and in time will be a
catalyst for other organisations (and vessels) to draw attention to our oceans, as well as create links
with similar endeavours and between communities around Africa.
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Chapter 5: Environmental Impacts of Industry

Objective: Promote tools for industry to lessen environmental impacts during
production and manufacturing.

Industry describes all companies and bodies involved in the processing of raw materials to create a
product. As economic enterprises, industry is focussed on creating profitable businesses. However,
there has been growing awareness within industry of the need for greater involvement in creating
sustainability through a circular economy and implementing environmentally friendly waste
management practices. Waste management strategies in industry will save natural resources, landfill
space, energy, capital and create a sustainable job market.

Current situation
Unified voice through industry advocacy groups
Chapter 3 in the Strategy for Africa examined how improved communication and collaborative efforts
nationally, continentally and internationally are important tools to enhance mutually beneficial
relationships and exchange of information, ideas and resources. This concept supports that of a unified
voice, as an important tool for industry. Advocacy groups such as the World Plastics Council (WPC)
provide a platform for member companies to address common issues on a global scale. This is much
the same as MDI (Case Study 3.1), IWP (Case Study 3.2) and AMWN (Case Study 3.3) do for marine
debris issues.
The World Plastics Council members endorse The Declaration of the Global Plastics Associations for
Solutions on Marine Litter. The Declaration of the Global Plastics Associations for Solutions on Marine
Litter is also informally known as the Joint Declaration. Completed in 2011, the Joint Declaration has
been voluntarily signed by 69 plastics organisations and allied industry association in 35 countries
(Marine Litter Solutions, 2017). This group is collectively called the Global Plastics Alliance (GPA).
Currently only two plastics industry advocacy groups (i.e. Plastics SA and Ghana Plastics
Manufacturers Association) and one packaging advocacy group (i.e. Packaging SA) has signed the
Joint Declaration in Africa. As signatories to this declaration Plastics SA (Case Study 5.1), Ghana
Plastics Manufacturers Association and Packaging SA (Case Study 5.2) have committed to fighting the
issue of marine debris.

Extended Producer Responsibility programmes
Extended Producer Responsibility (EPR) is a form of product stewardship that offers opportunities for
innovative advancement in public and private sector environmental governance. The concept was
originally conceived and applied to packaging waste management in countries including Sweden,
Taiwan and Germany in the late 1980s and early 1990s. Under EPR, all role-players across the
packaging value chain assume a significant degree of responsibility for the environmental impact of
their products throughout their life-cycles. This includes responsibility for the selection of materials,
product design and production processes as well as the environmental impact of the products’ use and
disposal (EXPRA – Extended Producer Responsibility Alliance, 2016).
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Case Study 5.1
Plastics SA: Plastics industry advocacy groups

Plastics SA represents the unified voice of various plastics establishments in South Africa and provides
the industry with strategic leadership on sustainability such as plastic marine waste. It represents
polymer producers and importers, converters, machine suppliers, fabricators and recyclers, who pay a
membership fee. Membership is however not mandatory leaving the process vulnerable to free-riders.

Plastics SA and the associated PROs (Product Responsibility Organisations) strive to:
• encourage separation at source.
• improve waste collection infrastructure and services.
• ensure a change in consumer behaviour around recycling and waste disposal.
• engage with key stakeholders like government (national, provincial and local) with regard to waste
management legislation and regulations.
Plastics SA hosted the first two African Marine Debris Summits that took place in Cape Town in 2014
and 2016 with the support of UNE (United Nations Environment), the Department of Environmental
Affairs (DEA) and SANBI (SA National Biodiversity Institute). Plastics SA also participated in the
inaugural African Marine Waste Conference that took place in 2017.

Other activities Plastics SA is involved in to address marine waste include:
• Waste Management and Recycling – Conducting research to determine the state of waste
management and recycling and opportunities to establish plastics recovery and recycling
infrastructure nationally. Training is provided to plastics collectors, recyclers and waste managers.
• Education – Schools and communities in river catchment areas are provided with educational
materials and taught about plastics and recycling. Support through workshops is provided to marine
organisations such as Marine and Coastal Educators Network. Plastics SA is a founding member of
the newly formed African Marine Waste Network and supporter of the development of the Strategy for
Africa.
• Litter boom gates – As a means to prevent plastics entering the ocean, a suitable river litter boom
gate is being developed to catch plastics that float downstream. Collected plastics would then reenter the waste cycle.
• Clean-up campaigns – Clean-up events such as Water Week, World Environment Day, World
Oceans Day, Clean-up and Recycle SA Week, Recycling Day and International Coastal Clean-up
Day are supported. Plastic waste management services are provided to large sporting events such
the Two Ocean Marathon and Cape Argus Cycle Race in Cape Town.
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Case Study 5.2
Packaging SA: Packaging advocacy group
Packaging SA is a Non-Profit Organisation (NPO) established in 1985 as an advocacy group for
industry in South Africa. Previously known as the Packaging Council of South Africa (PACSA), it was
rebranded as Packaging SA in 2015. A majority of the members consists of converters (representing
approximately 70% of all paper and packaging produced in SA), with the remainder being raw material
producers, brand-owners, retailers and other interested stakeholders. The challenge is a voluntary
membership to advocacy groups or PROs results in only 50% of the stakeholders involved, while
others get a free-ride. It is not an option to name and shame companies that are not members. This
problem is overcome by showing who is involved, rather than who is not. A full list of members can be
found at www.packagingsa.co.za. Additionally, major companies should ensure their contributors and
partners are part of an advocacy group and PRO, and put pressure on them to join if they are not.
The primary aim of Packaging SA is to be a unified voice for their members, providing “effective
leadership and representation on major issues which impact the packaging industry, to all interested
parties including government, the media and its own members”.
Objectives are as follows:
• Promote standards for the packaging industry to meet mutual criteria of industry, government and
the community.
• Support education and training programmes.
• Support protection of the environment and conservation of resources.
• Support conferences, exhibitions and programmes aimed at improving understanding and
awareness on matters referred to in the previous objectives.
• Provide a central platform for the packaging industry.
• Communicate to all sections of the community about the role of packaging.
• Examine, evaluate and make submissions relating to all proposed governmental legislation involving
the packaging industry and work with government in their development of such legislation.
• Establish and maintain relationships with similar bodies in other countries.
• Create and maintain a meaningful basis of continuing dialogue between various stakeholders
involved in the packaging value chain.
• Promote exports of packaging and related products.
Packaging SA is currently involved in discussions on the National Pricing Strategy. The National
Pricing Strategy for Waste Management (NPSWM) is a legislative requirement of the National
Environmental Management: Waste Amendment Act (Act No. 26 of 2014) and gives effect to the
National Waste Management Strategy (NWMS). Government believes that negative impacts
associated with disposal of waste in landfills and positive incentives associated with moving up the
waste hierarchy, are not reflected in market prices along the waste value chain. They want to rectify
this. Packaging SA facilitates the discussion of a National Pricing Strategy with the various
stakeholders involved, assessing the viability of such an additional cost. The board discusses how this
cost to industry would make manufacturing in South Africa easily out-competed by international
imports. Therefore, it is important to discuss the implementation of taxing locally and not taxing
importers or taxing both equally as well as where the cost would be included in the value chain, i.e.
converters, raw material producers, brand-owners, retailers or the consumer. Industry are also
concerned that money collected as tax will not find its way back to industry to improve the recycling
sector and divert waste from landfills, as funds are often utilised by more important social crises
present at that time. It is thus essential to ear-mark funds to make sure they are used for the original
reason they were set aside.
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In other words, EPR is a policy approach under which producers are given a responsibility – financial
and/or physical – for the treatment or disposal of post-consumer products. Assigning responsibility
could in principle provide incentives to prevent waste at the source, promote environmentally friendly
product design and support the achievement of public recycling and materials management goals
(OECD, 2017).
Three principal factors have led to renewed attention on EPR:
 Recycled commodities markets have experienced a rapid downturn and general uncertainty.
 The changing mix of the packaging material stream has been defined by shifts away from
traditional recyclable materials and toward low-value, flexible plastic packaging materials.
 Growing recognition that local governments are seeing increased costs in response to plastic and
packaging pollution (Prindiville and Rhodes, 2016).
These factors mean local governments are facing an increasing economic burden for the expanding
costs of managing packaging materials. The current slump in recycling markets has drawn attention to
the fact that taxpayers and ratepayers bear the primary risk of any downturn in the value of collected
material. When recycled commodities markets slide, additional taxpayer or ratepayer subsidisation of
community recycling programmes is required. With ongoing national budget crises, the value of
recycling has been increasingly called into question, and some communities have found elements of
their recycling programmes at risk of elimination.
This speaks to a core argument for EPR. Producer-funded systems tend to be better financed and
managed overall and are therefore more resilient in down markets. In an EPR system, the risk of down
or collapsed markets is on industry, not on communities. In addition, the growing costs of managing
plastics in the environment are becoming more widely understood. At the same time the price and
logistical challenges of dealing with packaging materials – through collection, recycling, disposal,
waterway and beach clean-ups, street sweeping, storm-water capture, and outreach and education –
are increasing. For these reasons and others, local governments are beginning to look to the
companies that produce packaging to pay their fair share in managing the material.
However, some countries have chosen to implement their EPR programmes with partial cost
internalisation. Typically, in what may be called the “French model”, the private sector must cover any
extra cost of recycling, but not the cost of collection, which remains both the financial and physical
responsibility of the local authority.
As part of the integrated waste management strategy in South Africa, government discussed the
concept of EPR. EPRs have been in the Waste Act since 2008/9, though as a voluntary action. It has
been implemented by a number of sectors, like the ROSE Foundation for used oil, the Glass Recycling
company, MetPac and Polyethylene Terephthalate Recycling Company (PETCO). Government has,
however, implemented mandatory regulations on a few waste types (e.g. plastic carrier bags and tyre
waste).

Mandatory regulations and voluntary interventions
Plastic carrier bag regulations
In 2003 plastic carrier bag regulations came into place in South Africa. The South African government
put forward compulsory specifications for “plastic carrier bags and flat bags”. These specifications
limited the thickness of the bag to no less than 24 µm and required manufactures to follow strict printing
requirements - i.e. use of specific ink and limit to the coverage of printing. There was also a compulsory
bag levy to encourage the reuse of plastic bags and discourage excessive use. The plastic levy was to
be used by the company Buyisa-e-bag to fund recycling operations and create jobs. However, the
government was forced to close the Buyisa-e-bag initiative. In contrast, the Rwandan Government
successfully banned the plastic bags in 2008. The plastic bag has also been banned in Tanzania since
2006 and recently, Kenya in 2017. The efforts of the Rethink-The-Bag Campaign (Case Study 4.4) in
South Africa have ignited discussion around the benefits of a plastic bag ban. This ban will only be
successful if jobs lost in the manufacturing of the plastic bag can be absorbed into plastic bag
alternatives companies (see later Case Study 8.4 - 100% Biodegradable bioplastic bags). There are
costs and benefits to banning bags which need to be addressed in a balanced way, considering
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impoverished and affluent communities, health and convenience. Case Study 5.3 discusses the Plastic
Carrier Bag Levy in more detail.
Waste Tyre Regulations, 2008
South Africa has Waste Tyre Regulations in place to ensure the development of an integrated waste
tyre management plan. This management plan had to discuss how the waste hierarchy would be
utilised; how awareness would be raised nationally regarding the management of tyre waste and how
job creation and social upliftment would be increased. This was a step in the right direction for waste
pollution. REDISA (The Recycling and Economic Development Initiative of South Africa), the only tyre
recycling initiative in South Africa, collected funds through a levy incurred by consumers. This levy was
used to fund waste collection and ensure its environmentally sound disposal. However, government has
filed for “provisional liquidation of the company” due to alleged failure to meet various objectives and
poor management. This investigation is ongoing.
Industry interventions regarding plastics
In contrast to a government-initiated mandatory model, voluntary initiatives in South Africa, as PETCO
(Case Study 5.4) and POLYCO, can attest to the benefits of industry-based interventions to encourage
recycling and improved product stewardship. The Department of Environmental Affairs (DEA) has
indicated there is an intention to call for Industry Waste Management Plans to be implemented in 2018.
The Industry Waste Management Plan for Packaging would incorporate statutory EPR for packaging; a
regulatory requirement for waste to be diverted from landfill, statutory recycling targets and a producer
definition to tackle the problem of “free-riders” will be introduced. A carefully designed and implemented
Industry Waste Management Plan for Packaging can have many positive impacts in terms of increased
recycling and diversion rates, job creation, integration of the informal sector and minimal costimplications for consumers.
In a well-designed EPR programme, governments would seek to define clearly the shared responsibility
of each actor in the whole value chain in addition to the producer, so that producers are not left the
burden of addressing a problem that is not theirs alone. Shared responsibility is only a useful concept if
the individual roles and responsibilities are carefully defined by law or agreement, especially where
there may be overlap of responsibilities. This is necessary to reduce barriers to EPR that may arise if
there is uncertainty in the meaning of shared responsibility (OECD, 1998).

Environmentally friendly practices and initiatives in industry
Industry advocacy groups that signed the action-orientated Declaration of the Global Plastics
Associations for Solutions on Marine Litter commit to preventing marine debris through the promotion of
various strategies:
 Increased education, public awareness, and outreach.
 Increase collaboration with the scientific community and researchers to better understand and
evaluate the source and effect of marine debris, as well as to investigate various solutions.
 Promote comprehensive science-based policies and enforcement of existing laws to prevent
marine waste.
 Promote the sharing of knowledge regarding waste management best-practices, particularly in
communities and countries that border oceans and watersheds.
 Enhance opportunities to recover plastic products for recycling and energy recovery.
 Improve the environmentally sound transport and distribution of plastic resin pellets and products
from supplier to customer to prevent product loss.
Operation Clean Sweep is an international programme striving for zero pellet, flake, and powder loss
within the supply chain; from manufacturing of plastic pellets, to transportation and production of the
plastic products. This programme launched in South Africa by Plastics SA strives to fulfil strategy 6 of
the Joint Declaration; “Improve the environmentally sound transport and distribution of plastic resin
pellets and products from supplier to customer to prevent product loss”. These plastic precursor pieces
are small and buoyant and can easily find their way into the marine environment with disastrous
consequences. The major point of concern is that these plastic pieces can concentrate a large amount
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of waterborne pollutants. These particles are now available to a large array of organisms, which means
pollutants may enter the food web and bio-magnify up, eventually reaching our plates (GESAMP,
2015). Without correct measures leakages can easily occur during manufacturing and transport
processes. Additionally, we need strict regulations to prevent bulk carriers shipping plastic pellets from
losing their cargo. For example, on 10th October 2017 a storm caused the spillage of plastic pellets from
a shipping container in Durban Harbour, South Africa, resulting in pellets washing up on beaches by the
billions and being distributed widely along the entire South African coast. See Figure 5.1 Best Practices
to Minimise Pellet and Flake Loss for more information.
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Case Study 5.3
Image Source:
https://www.popsci.com

Plastic Carrier Bag Levy, mandatory EPR programme

In South Africa, a plastic bag levy was introduced in 2003, prior to which lightweight plastic shopping
bags were generally handed out free of charge. The impact of the levy, and the consequent turning of a
once-free item into a chargeable item, caused an initial dramatic drop in consumption to around 40% of
the pre-levy level. However, over the years this figure has rebounded to an estimated 60-65%. This
ameliorated the amount of plastic bag waste, but did little to encourage collection of that waste still
being created. It is not viable for a waste collector to collect plastic bags as they have a very low
earning value ($0.04/kg, or $0.0005/bag). Yet, if 80% of the levy were channelled to collectors, they
would earn five times as much, plastic bag collection would become worth the effort and collection
rates would improve.
Similar results have been seen in other countries: levies reduce consumption steeply on introduction,
then habituation sets in and volumes rise again, albeit to a lower level, but the economics of collection
still aren’t attractive to collectors. The Republic of Ireland is perhaps the most extreme example, where
the levy was introduced at €0.15/bag or about $14/kg, resulting in a consumption decline from 1.2
billion to 85 million bags, but also started trending up again. Subsequent further increases in the levy
had little impact, with 2013 recording some 70 million bags used.
These exercises in different territories show consumer demand is relatively inelastic; putting a price on
bags led to a long-term decline of only some 35-40% in demand. In conclusion, taxes or charges of any
kind must be large enough to deter consumption, but will not eliminate it completely and are ineffectual
to address the consumption that remains. Additionally, collection of litter arising from the residual
plastic bag usage does not improve.
Proposed fundraising through mandatory EPR:
A study by Ocean Conservancy focused on the Far East estimated the cost of interventions needed to
reduce the global flow of plastic into the oceans by 50% to be approximately US$5 billion per annum.
When compared to the world’s plastic production output of over 250 million tons per annum, this cost
equates to less than 2c (US) per kg of plastic. Funding can be raised for interventions if the right
methods are used.
One can put the figure of $0.02/kg (2c/kg) needed to raise $5 billion per annum into perspective by
determining what it would add to the retail cost of some common plastic packaging items:
• 0.5l PET bottle, 15g = $0.0003, (≈1% of manufacturing cost )
• 1 m2 of 15µ plastic wrap, 15g = $0.0003, (≈1% of manufacturing cost)
• Typical foam hinged meal container, 18-20g = $0.0004
• 5l HDPE Jerry can, 135g = $0.0027
The cost of preventing or managing the waste created by an item is trivial compared to the cost of that
item. Applying a levy or tax to plastics or packaging in general is an ineffective approach, except where
the levy is high enough to depress volumes, but even then, it does not help with dealing with the
remaining waste. One reason is that the money collected is not applied to the problem; governments
seldom ear-mark levies for a specific purpose. Immediate and more pressing demands divert funds
from the avoidance of long-term consequences. For example the plastic bag levy in SA, resulted in less
than 15% of funds collected being used to support plastic bag recycling. Thus, the problem is not that
cleaning up plastic waste is unaffordable, but rather what is lacking is a mechanism for aggregating
billions of micro-payments into a pool that can be applied to this task.
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Case Study 5.4
PETCO, a voluntary EPR Programme
Polyethylene terephthalate (PET), a type of plastic resin most commonly used for beverage bottling, is
100% recyclable and suitable for a range of potential end uses. PET is therefore a plastic product
around which a circular economy can be created. By facilitating a market for used plastic bottles,
income opportunities can be created from waste. However, many PET potential end-uses that would
‘close the loop’ of the PET life-cycle, such as ‘bottle-to-fibre’ and ‘bottle-to-bottle’ recycling, require
cutting-edge technology and collected PET of a high quality. Prior to 2000, only 2% of PET bottles
used in South Africa were collected for recycling, all from landfill sites and severely contaminated,
pushing up the operational costs of producing recycled products of sufficient quality for food contact
purposes and limiting the potential end-uses of recycled PET (PETCO, 2006).

The PET Circular Economy (Image source: PETCO)

The PET industry realised if it could ensure a cost-effective supply of PET of sufficient quantity and
quality, it could benefit from an industry-regulated and coordinated recycling initiative and avoid
punitive government legislation of the type imposed on the plastic bag industry. Manufacturers and
downstream industries concluded that collectively addressing their responsibilities for post-consumer
PET in the waste stream through an industry-driven and financed national recycling initiative based on
the concept of EPR would be more effective and efficient than government-imposed regulation. To the
initial PET Recycling Committee formed in 1998, PETCO was incorporated at the end of 2004 as a
joint industry initiative to capitalise on expected market growth for recycled PET and to act as the
vehicle through which the PET industry would self-regulate and coordinate its recycling activities
(PETCO, 2006).
PETCO is not involved in the physical recycling process itself. Instead, it acts as a Producer
Responsibility Organisation (PRO) that undertakes activities related to EPR, such as promoting and
advancing the collection and recycling of post-consumer PET, on behalf of its shareholders in the PET
industry, namely resin producers, converters, bottlers, brand-owners and retailers. PETCO creates
income opportunities for informal collectors and facilitates financial support.

The PETCO business model:
The market price of PET fluctuates due to varied oil prices, exchange rates, demand from large
countries such as China, and other factors (Brink, 2007) which can make virgin PET cheaper than
recycled PET. PETCO has adopted a business model that acts as a combined advance recycling
fee/incentive system. This model aims to buffer the recycling value chain during economic downturns
when recyclate prices are unfavourable, ensuring a steady demand for post-consumer material.
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Continued
PETCO, a voluntary EPR Programme
This buffer is necessary to allow collection networks
to grow and make investment in re-processing
capacity more readily available. A key component of
the model is a voluntary levy (essentially a PRO fee)
paid by converters (who manufacture PET bottles
from polyester resin) and bottlers (who fill PET
bottles) per tonne of PET resin purchased (set at
R395/tonne in 2017 but reassessed every year).
PET importers also pay the same levy, while resin
producers and brand-owners contribute in the form
of annual grants. In turn, recyclers pay collectors per
tonne of used PET collected, keeping collectors in
the market during adverse economic cycles.
PETCO uses the revenue collected to support
recyclers and companies promoting PET recycling,
and to fund education and awareness programmes.
Through the purchasing of post-consumer PET
bottles by recycling partnerships, an estimated 62
000* in income and skills transfer opportunities have
been created for informal collectors (PETCO, 2017)
across South Africa. In partnership with government
and other PROs, to date PETCO has invested over
R2 million in small and medium sized enterprises
training. The training and the mentorship of
collectors aids in improving working conditions and
health of collectors and waste pickers as well as
assisting entrepreneurs to grow and sustain their
businesses. The organisation’s 7 recycling partners
purchased post-consumer PET bottles to the value
of more than R1.9 billion to date, and have invested
over R1 billion in plant and equipment.

The PET Impact Dashboard (Image source: PETCO)

PETCO has further sponsored infrastructure and equipment to the value of more than R13 million to
date, for the purposes of improving collections and helping collectors increase their efficiencies as well
as the quality and quantity of PET collected. Additionally, PETCO has acted as the catalyst to inject
approximately R4.5 billion into the South African economy through the manufacturing of end-use
products made from recycled PET via ‘bottle-to-fibre’ and ‘bottle-to-bottle’ plants.
Since the establishment of PETCO, the collective actions of the PET industry has grown PET recycling
in SA from 16% in 2005 to 55% of post-consumer PET bottle in 2016 (PETCO, 2017). This recycling of
over 500 000 tonnes of PET bottles has saved over 770 000 tonnes of carbon, avoided using over 3
million m3 of landfill space, saved energy and reduced resource consumption by decreasing need for
raw materials. Since inception, PETCO’s target has been to reach a 70% recycling rate by 2022. The
PETCO story represents a successful example of members of an industry working together to address
its post-consumer responsibility by attempting to recover a 100% recyclable product from the national
waste stream and contribute to circular economy development.

* Formula: 1 income opportunity equates to one waste picker collecting 200 bottles per day for 240
days per year. One tonne contains 33 000 bottles.

Figure 5.1: Best Practices to Minimise Pellet and Flake Loss.
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Recommended way forward
In order to ensure maximum support and commitment from African industry the following steps are
suggested:

Step one: Advocate for a unified voice, which will assist communication amongst industry
and with regulatory bodies.
This can be done by:
1. Joining global (e.g. Global Plastics Alliance) and national (e.g. Plastics SA, Packaging SA)
advocacy groups.
2. If none are present, establishing an advocacy group.
3. Signing and supporting the Commitment to the Global Declaration for Solutions on Marine Litter
(Global Plastics Associations).

Step two: Take responsibility for products over its entire life either through mandatory or
voluntary “Extended Producer Responsibility” programmes.
This can be done by:
 Becoming a member of an EPR programme.
 If there is no EPR programme, establishing one may be the next step. This may avoid punitive
mandatory regulations imposed by government on industry. Look for a model that best suits the
industry in question.
 All role-players in the value chain working together and move toward a holistic approach see
Chapter 8: Promote the use of the circular economy model and sustainable business practices.

Step three: Promote and sponsor environmentally friendly practices and initiatives,
especially through introduction and implementation within the industry workplace.
For example:
 All industries must practice good house-keeping to avoid leakage of pellets and flakes.
Becoming signatory to initiatives such as Operation Clean Sweep can aid the implementation of
good practices.

P a g e | 51

Chapter 6: Waste Management Strategies

Objective: Reduce solid waste from land-based activities

Globally, solid waste management is one of the core responsibilities of local government (Hoornweg
and Bhada-Tata, 2012). Although the data is lacking on collection rates (Table 2.1), Africa is typically
characterised by poor city cleansing (Figure 2.6). Even less is reported around disposal methods in
Africa (Figure 2.1). Figure 2.7 (adapted from Hoornweg and Bhada-Tata, 2012) shows that majority of
the waste collected ends up being dumped in uncontrolled sites or in poorly designed landfills. Although
this has improved since the early 1990s, when there was no controlled disposal, African countries still
need to eliminate uncontrolled dumping and improve disposal methods (UNEP, 2015). Additionally, the
population in African nations are projected to increase (Figure 1.2), resulting in an exponential rise in
their municipal solid waste generated (UNEP, 2015). Therefore, the African continent is likely to
become a significant contributor to local, regional and global marine debris (Figure 6.1), unless
countries move toward integrated sustainable waste management practices and a circular economy.
For more on the circular economy see Chapter 8.
The primary reason for improved waste management in low- and middle-income countries is the need
for better public health. For example, waterways blocked with waste create stagnant pools that act as
ideal breeding grounds for parasites and mosquitos, contributing to the spread of diseases like malaria.
The driver for environmental conservation is a lower priority. Avoiding these scenarios requires basic
collection and disposal of waste, a service that should be accessible to all, and is therefore the first step
in implementing improved waste management. Additionally, initiatives promoting waste separation,
recycling and reduction, which are usually only implemented by non-governmental or community-based
organisations, need to be encouraged.
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Figure 6.1: Mismanaged plastic waste and urban population increase (Jambeck et al., in press).

Current situation on land
In South Africa solid waste management is in part achieved through the development of the National
Environmental Management: Waste Act 2008 (Act No 59 of 2008). The overarching aim of this act is to
accomplish “integrated waste management based on the waste management hierarchy” (Figure 6.2).
Integrated Waste Management or Integrated Sustainable Waste Management (ISWM) has been
internationally identified as the method to be utilised in creating sustainable waste management plans.
ISWM is a systems approach based on three core aspects:
 Physical elements: the technical components
o Waste collection
o Waste treatment and disposal
o The 3 R’s (Reduce, Reuse and Recycle)
 Stakeholders: including all role-players involved, both formal and informal.
 Strategic Aspects: including operational, financial, social, institutional, political, legal and
environmental aspects. These act as points of analysis to assess the situation, determine
feasibility, identify priorities or set adequacy criteria.
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The waste hierarchy states that first and foremost is “avoiding and minimising the generation of waste”
(Figure 6.2). This may be achieved by moving away from a linear economy and towards a circular
economy (Figure 8.1). This is further discussed under Chapter 8: Circular economy model and
sustainability.

Figure 6.2: Waste Management Hierarchy, with prevention as the most important step to reducing
waste generated.
This reduction in waste generation may then be supplemented with the ideology of re-using and
recycling certain products in the waste stream. Initiatives throughout this document utilise this ideology
in their business strategies (see specifically - case Studies 4.3; 6.3; 8.1; 8.2; 8.3 and 8.5). Recovered
waste can and should also be used to generate a fuel source. Once all above options have been
exhausted, only then should one safely dispose of waste. The South African Waste Act also states that
the Minister must, by law, develop a National Waste Management Strategy. The act outlines what
should be incorporated into the strategy, such as objectives; plans; guidelines; obligations in terms of
relevant international agreements; guidance on raising awareness; approaches for securing
compliance; targets for waste reduction etc.

Materials Flow Analysis (MFA) and Process Flow Diagramming (PFD)
In order to develop an Integrated Sustainable Waste Management guideline government needs to
create a holistic view of the waste cycle. There is often a poor understanding of the waste cycle and the
amount of waste that flows through it. The development of a holistic or mass balance model of a city’s
waste cycle is imperative for obtaining data at various points, understanding current waste
management practices in a particular location and monitoring progress. Additionally, as cities move
towards a circular economy this model will aid in estimating the amount of waste that is reintroduced
into the waste cycle due to material recovery programmes or recycling. The need to improve our
understanding of the waste cycle and obtain data needed for the cycle is discussed at length in Chapter
2: Improve information and data sharing.
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Figure 6.3 shows how Materials Flow Analysis (MFA) and Process Flow Diagramming (PFD) are an
excellent method of ensuring an analysis of the entire waste system. For example, 1.3% of Lusaka’s
MSW, that is disposed of a year, gets reused or recycled due to the role of informal waste-pickers.
Additionally, 81.5% of Lusaka’s MSW is generated by the residential sector.

Figure 6.3: Example of a holistic model of Lusaka, Zambia waste cycle (United Nations Human
Settlements Programme, 2010).
Therefore, these models are essential as they show the following:
 All waste streams and which stakeholders are involved at each point.
 Boundaries where waste changes from one role-player’s hands to another.
 The sources and sinks of waste, helping to identify where waste is leaked or lost from the system.
 Data on rates and amounts of waste produced, lost, sent to landfill, recovered or recycled.
 Linkages between formal and informal, private and public activities and actors.
 Comparisons of costs and efficiencies between different systems in the system as a whole.

Waste separation, collection, storage and disposal
The role of a national government is to set out the policy, financial and administrative framework, such
as the Waste Act and the National Waste Management Strategy. It is then up to local government
(municipalities) to perform various waste management services, “including waste collection, waste
storage and waste disposal”. In the DEA: National Domestic Waste Collection Standards it is stated that
1) household waste must be separated at source; 2) households must be given clear guidelines to sort
and remove waste; 3) if collection of waste does not occur, alternatives must be provided; and 4)
community upliftment and job creation must be encouraged. A key step to improving waste
management in Africa is through capacity building, as many municipalities are not equipped to deal with
the growing issue of waste collection, storage and disposal.
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Although separation at source is suggested in the Waste Act it is not a legal requirement in the
residential sector. Additionally, only 62% of South African homes receive a weekly household refuse
collection as per Statistics South Africa data, which is often taken straight to landfill. In Africa a number
of non-governmental waste collection projects and businesses have emerged to fill the gap in waste
collection services, including Wecyclers (Nigeria), Recycle Points (Nigeria), Safi Youth Group (Kenya),
Clearer Conscious (South Africa) and Packa-ching (South Africa; Case Study 6.1). However, there
needs to be more drive on governmental level to work with these various NGO’s and private
businesses.
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Case Study 6.1
PACKA-CHING, South Africa
PACKA-CHING is a community-based initiative that was launched on the 21st of August 2017 in
Langa, a township and suburb of Cape Town, South Africa. Although this project is spearheaded by the
Polyolefin Recycling Company (Polyco) and start-up funds come from polyolefin industry levies, all
waste stream items (plastic, paper, metal cans and glass) are collected and the project is run on behalf
of the entire packaging industry.
The aim of the project is to increase household recycling rates, decrease the amount of packaging
waste entering landfills and contribute to poverty alleviation and community upliftment in South African
informal settlements and lower-income areas. This is achieved by educating and incentivising
individuals to use a convenient mobile recycling service that rewards members with money that is
loaded onto a card in exchange for their recyclable materials.
PACKA-CHING was inspired by traditional buy-back centres or “swop-shops”, where recyclable waste
is exchanged for cash or goods. The project focused on incorporating the best practise learnings from
these initiatives into the Packa-Ching model and finding ways to improve on weak points. Today, these
features are what make Packa-Ching so unique. Firstly, the fact that the unit is mobile means that the
service can be taken to the individuals, making it easily accessible and convenient for everyone to use.
Secondly, the cashless card system circumnavigates the logistical challenge of accounting for cash
and stock, while also avoiding the security issues that currency attracts.
PACKA-CHING partners with a waste collection company who agrees to buy every kilogram of material
purchased from the community. In the current operation in Langa, the collector’s truck delivers the
PACKA-CHING trailer – fitted with a compactor - to one of two specific sites in the community for a few
hours, visiting both sites weekly. This ensures access to the service for all community members and
also enables the entire operation to be mobile; by bringing the facility to them, recycling is made more
convenient for participants.
Community members bring bags of separated recyclable packaging material to the mobile recycling
trailer and exchange it for money that is loaded onto a personal membership card, called a
KilorandsTM Card. The card operates as a gift card that can be used at any store where MasterCard is
accepted. All a participant needs is a cell phone, which is used to communicate important information
and to cancel lost or stolen cards or to check their card balance using a USSD code. Cancelled cards
can easily be reactivated if found or money can be transferred from an old card onto a new card. There
is no pin and the card is not linked to a bank account, so foreign nationals are not excluded from the
program.

PACKA-CHING considered determining a set price for each material with the collection partner, as
stable values avoids possible community backlash due to price change and also allows the amount of
material brought in to be easily translatable to tangible benefits. For example, one could say, if you
brought in X kilograms of PET bottles you could buy Y loaves of bread, or send your child to school for
Z months. However, market prices of recyclables fluctuate geographically and over time, thus Waste
Plan and PACKA-CHING have an agreement that set prices will be determined for quarterly periods.
An ethnographic study is being carried out to track how individuals are engaging with the project.
Community members were interviewed before the launch and interviews are continuing until the end of

In Cape Town, Langa has been chosen as the first location for the pilot project (Image source: PACKA-CHING)
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Continued
PACKA-CHING, South Africa
the one year pilot period. Initial feedback suggests that the majority of the users are the elderly –
particularly grandparents who are the main caregivers of children and use income from PACKA-CHING
to supplement government child care grants. Waste deposits are currently earning participants an
average of about R42 per drop-off, or the equivalent of nine loaves of bread, with some entrepreneurial
members bringing in large loads paying out hundreds of Rands.
The project was enthusiastically received and with an average of 180 users per month, Packa-Ching is
collecting on average 16 tonnes per month with only 2 morning collections per week. Some individuals
collect waste from restaurants, shops and shebeens. Initially, most were not willing to pick up litter from
the ground, with this activity being strongly associated with poverty. Perceptions at certain socioeconomic levels, however, seem to be shifting, with individuals reporting that they are coordinating with
municipal waste collections to get recyclables from surrounding neighbours’ waste bins. A key focus of
this project has been and continues to be to try change this stigma to show that recyclable waste is
valuable.
PACKA-CHING considered this stigmatisation of waste when creating their branding, and opted for
bright and attractive colours to convey a positive mood. In the month leading up to the project launch,
various methods of advertising were experimented with to create publicity in the community, including
brightly coloured branded gazebos with staff on hand to answer questions, branded taxis and an
informative billboard. Education campaigns featuring an interactive mascot, Packa-Man, and industrial
theatre performances were put into action in each of the nine schools in Langa, which were positively
received by the children and teachers. Age-specific educational booklets (available on the PackaChing website) were also distributed in the schools to educate children about recycling and to take this
information home to their parents. It was found that interactive, on-the-ground community activation at
grassroots level was vastly more effective than billboards and taxis, which went largely unnoticed.
In order to rollout Packa-Ching on a national scale, the model needs to be completely sustainable,
which is what the pilot phase has allowed for development of. This year will see the introduction of a
franchise-style model, allowing black entrepreneurs to sub-contract from a Packa-Ching waste
collection partner to own and run a Packa-Ching unit. These owners will operate the business of
purchasing materials from communities and selling it to the waste collection partner. Polyco will secure
funding support from brand owner sponsors to contribute towards the operating costs of the unit,
making it a profitable business for the owner-driver.
This model not only affords job opportunities to Packa-Ching users but it also provides employment for
the staff who work at each kiosk, creating economic growth opportunities for every community reached
by Packa-Ching. Enterprise development is a key focus of this model, opening up opportunities for
proactive entrepreneurial individuals to run a successful recycling business. With the operational
responsibility sitting with the owner who is profiting from the business, the facilitation and management
at head-office level becomes manageable, even on a very large scale, which will allow the project to
take off.
Future directives
• Fully utilise trailer i.e. one kiosk visiting multiple pick up sites in a day and operating a minimum of
five days a week.
• Expand project footprint by entering new communities.
• Hand over to first owner-driver under the new “franchise model” to test feasibility in practice.
• Secure sponsorship for each additional trailer manufactured.
• Long term plan to explore school collections and rural/outlying communities.
• Developing more graphic-heavy pamphlets for illiterate persons.
• Introduce community meetings in local venues to discuss the project and get feedback and
suggestions from Packa-Ching members, hear and address concerns and educate the community
or provide tips to increase “customer satisfaction” (i.e. sorting, transport and collection tips to
maximise value).
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Many countries in Africa have a large informal waste sector. For example, in Lusaka, Zambia, formal
waste collection services provide a city coverage of 45%. Additionally, at least 30% of households are
serviced by unregistered informal waste collectors (United Nations Human Settlements Programme,
2010).
The informal waste sector is diverse and can be divided into different categories:
 Itinerant waste buyers: collect recyclables from households or businesses along a specific route travel from place to place.
 Street-pickers: collect materials that have been discarded by households.
 Dump-pickers: work and often live on landfills and dumpsites.
 Truck-pickers: informal members that work alongside waste collection crews and separate
valuable items out as waste is loaded onto the truck.
 Junk shops: traders of recyclables, usually with commercial interest in one or two streams of
materials.
Despite their often-substantial contribution to the waste cycle at no cost to the local authority, informal
collection and recycling sub-sectors are often excluded in city plans to modernise solid waste and
recycling systems. Informal sector recovery represents a net benefit, but in some instances
criminalisation of waste picking leads to harassment of waste pickers and their families.

Resource recovery and recycling
Waste is a valuable resource. In order to recover and process usable resources from municipal waste
sources, a variety of technologies may be used.
 Material Recovery Facilities (MRFs; see Case Study 6.2)
 Waste Sorting Centres
 Mechanical biological treatment facilities
 Composting
 Anaerobic digestion
 Animal feeding
 Combustion with energy recovery as electricity and / or heat
 Co-combustion in an industrial facility
 Gasification
 Pyrolysis
 Landfill gas utilisation
For a review of the ability of each of these technologies in resource recovery please refer to the UN’s
Global Waste Management Outlook. Special attention should be paid to selecting the right combination
of technologies that would be most suitable in a particular context.
Recycling comes after ‘prevention’, ‘minimisation’ and ‘reuse’ in the waste hierarchy. It is important to
note that although recycling has a number of benefits and may close-the-loop in some waste streams
(see Case Study 6.3) it is a small section of the circular economy and is only viable if there is a market
for recycled material and products.
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Case Study 6.2
Kraaifontein Integrated Waste Management Facility
A Material Recovery Facility (MRF) is a special plant that receives waste and sorts and prepares
recyclable materials before they are transported to manufacturers. The aim is to minimise the amount
of waste reaching landfills.
Households separate their recyclables by placing them into a clear plastic bag while organic wastes are
put into a black plastic bag (known as the two-bag or split-bag system). Waste is then collected at
source by the municipality and delivered to the MRF by truck. The waste is weighed to ensure that no
more than 40% of waste leaves for the landfill. A bag splitter rips open the bag and transfers the
material onto a conveyer belt. Waste is then sorted automatically, for example with the use of a magnet
that removes metals, or manually, by hand. At Kraaifontein Integrated Waste Management Facility in
the Western Cape employees manually sort through the waste and remove recyclable materials. Each
person is assigned a specific type of waste material to collect. A magnet at the end of the conveyor belt
picks up any aluminium cans that were missed. The hand-picked materials are then placed in
containers and baled. The rest of the material is carried by the conveyor belt into a separate room after
which it is transported to the landfill. Recyclable materials are processed to reduce transport costs:
cans and bottles are crushed, paper, cardboard and polystyrene is compacted and baled, and hard
plastics are chipped down into smaller pieces. Bales and bags of recyclable materials are transported
in containers via truck and rail road to converters. If there is no market for the materials in South Africa,
they are shipped overseas.

Spanning 15ha, the Kraaifontein plant has the ability to process 1000 tonnes of waste a day. By
receiving, sorting and processing waste, Kraaifontein reduces the amount of waste going to landfill and
diverts high quality recyclables from a similar fate, instead enabling these valuable materials to be
reincorporated into the value chain. However, recyclables are sometimes missed and sent to landfill as
the conveyor belt for sorting is too short. Kraaifontein seeks to remedy this in future with either the
development of a new site or the extension of the conveyor belt system. If large organisations (see
Chapter 9) can pre-sort their waste before delivery to a MRF, as shopping malls and hotels are
increasingly doing in South Africa, fewer recyclables will be unintentionally sent to landfill.

The Recov ery Plant manages waste and coordinates recy cling to div ert waste f rom landf ill (Image Source: Tatjana Baleta)
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Case Study 6.3
Atlantic Plastic Recycling Company, South Africa
The Atlantic Plastic Recycling Company was established in June 1989 as a family-owned private
company. It focuses on three plastic types, HDPE (high density polyethylene), LDPE (low density
polyethylene) and PP (polypropylene).
The factory receives baled plastic material from various sources such as the Kraaifontein MRF (see
Case Study 6.2), as well as having its own on-site grading and sorting service. The material is fed into
a “granulator” which chops the large items into small flakes.
To increase the quality of this material, it is subjected to an intensive washing process to remove
labels, dirt and residual content, before being dried and fed into an “extruder”. The extruder melts the
flakes and forces the molten plastic through a sieve, creating several long strings of plastic which are
then cooled in a water bath. The cooled plastic string is then chopped into plastic pellets in a process
called pelletising, before being bagged and sent to manufacturers to make new products. Atlantic
Plastic Recycling supplies high quality recycled plastic pellets to Tuffy Manufacturers (Pty) Ltd - the
largest suppliers of recycled refuse bags (www.tuffy.co.za) and J-10 Plastics (www.jtenplastics.co.za)
which is a specialised flexible film manufacturing company.

(Image source: Atlantic Recy cling)
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Clean-ups
While taking steps to ensure the adequate management of waste currently in the system is essential,
clean-ups are important to remove waste already in the environment. Additionally, they offer excellent
platforms for education and public awareness surrounding marine debris (see Chapter 3). Clean-ups
can be easily organised at a community level. Ocean Conservancy promotes the 16th of September as
annual International Coastal Clean Up day. On the 15th of September 2018 together with Let’sDoIt!
World, Ocean Conservancy are hoping to gain 150 countries involvement in a global beach clean-up. A
variety of apps are available to collect data on marine waste during clean ups, and can therefore
contribute to filling Africa’s data gaps.
In the absence of sufficient upstream preventative measures, clean-ups are often essential downstream
actions to clean up the environment and promote waste prevention by raising citizen awareness
(Watkins et al., 2015). Going forward, however, greater emphasis should be laid on separation and
collection at source.

Recommended way forward on land
Step one: Develop a Materials Flow Analysis (MFA) and Process Flow Diagram (PFD)
similar to Figure 6.1.
Step two: Improve separation at source and incorporate this step into the above mentioned
holistic model.
Recycling depends critically on two aspects of ‘separation’.
 Degree of material mixing within the product. This can be overcome by improving design for
recycling. Designing products for recycling will be discussed in Chapter 8.
 Degree of separation at the point of generation/source. This improves the quality of waste
entering recycling and recovery plants and increases waste recovery rates.
Separation not only assists with diverting resources from the landfill, it also improves the “health and
safety of waste pickers and the ecosystems around the waste treatment and disposal sites” (UNEP,
2015). High-income countries are now almost all based on separation at source, resulting in relatively
clean fractions being collected for recycling. Thus, the ultimate goal for Africa would be to achieve
100% separation at source. Authorities should therefore work together with the informal sector to
optimise and legitimise their activities, while ensuring an improvement in their quality of life (United
Nations Human Settlements Programme, 2010).

Step Three: Increase waste collection.
It is imperative to “achieve 100% collection coverage in all cities with a population more than 1 million”
(UNEP, 2015). This may be achieved through local government working with other sectors to increase
and build capacity (United Nations Human Settlements Programme, 2010).
Formalising the informal waste sector may be a step necessary to increase collection to various areas.
However, one needs to:
 Investigate types of informal waste collection occurring in the area.
 Understand their life and experience as an informal waste collector through interviews and
surveys.
 Work with informal waste pickers to formalise their role in the waste management system. This is
something that has to have complete buy in from the informal sector.

Step Four: Increase controlled disposal.
Open burning of municipal solid waste needs to be completely eliminated, as do large open dumps,
replacing them with controlled disposal facilities. See Chapter 2 for more information on disposal
methods in Africa.
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Step Five: Clean-up the mismanaged waste entering the environment.
Clean-up programmes may be used to remove accumulated waste in the environment, as well as
create public awareness (Case Studies 4.1; 4.2 and 4.3). Waste collected may even be re-used (Case
Studies 8.1 and 8.3), an important tier in the waste hierarchy.

Objective: Reduce solid waste from sea-based activities within the shipping and
ports sector

Human activities at sea result in the intentional or accidental introduction of waste to the marine
environment, accounting for between 10 and 20% of all marine debris. Waste types can include
abandoned or lost fishing gear, cargo, aquaculture equipment, plastic and other solid waste from
vessels, derelict vessels and hazardous materials (NOAA and UNEP, 2011). Waste management
practices occur on-board vessels and at ports, which then become integrated into land-based waste
management treatment technologies. Waste may be intentionally dumped into the ocean due to a lack
of on-board waste storage or enter through poor at-port waste disposal facilities – both resulting from a
lack of crew education and awareness (NOAA and UNEP, 2011).

Current situation at sea
On-board waste management
Approximately fifty-five thousand vessels (e.g. containers, fishing vessels, tankers and cruise-liners) are
transiting the World’s oceans. Each of these different types of vessel is a potential source of waste.
Other vessels, such as tugs, fishing and pleasure boats, which do not travel to foreign waters are also a
potential source of waste (SRK Consulting, 2010). Annex V within the MARPOL convention specifically
examines various types of waste and “the distance from land and the manner in which they may be
disposed”. It now includes a strict complete ban on the disposal of any form of plastic into the sea. If
any vessel is in violation of the agreement it may be punishable either by the laws of the Flag State or
the State in which the violation occurred (IMO, 1997). However, it is extremely difficult to monitor and
police vessels at sea. It is therefore vital that all vessels’ crew and staff are educated on the effects of
marine pollution. This education becomes fundamental as employees are often rewarded after
exposing illegal dumping at sea.
Currently, all large vessels (400 gross tonnage and above), which are certified to carry 15 people or
more and every fixed or floating platform must have a Garbage Record Book. This physical book details
all disposal and incineration operations. The date, time, position of the ship, description of the garbage
and the estimated amount incinerated or discharged must be logged and signed. Additionally, the
Garbage Record Book must be kept for a period of two years after the date of the last entry. Port State
authorities carry out inspections on ships to monitor and enforce compliance with international
regulations. If this book was digital it may make policing and enforcing regulations considerably easier,
as it would record these data and send them to managers in real-time. One could then make
recommendations for each vessel – identifying how to improve their waste management.
The satellite automatic identification system (AIS) and long-range identification and tracking (LRIT)
assists countries with monitoring traffic patterns off the coastline. Figures 6.4, 6.5, 6.6, provide evidence
of the heavy traffic off the African continent and the Southern African coast based on long range
tracking and identification (LRIT). Some countries such as South Africa may opt for terrestrial AIS as
well. These systems assist with identifying vessels that may have caused pollution. For example,
someone identifies large amounts of solid waste in the water, which allows authorities to determine who
was in the area at the time of pollution.
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Figures 6.4 and 6.5: Snapshots of animation of the traffic off the African continent (left) and the
southern African coast (right) (Image source: Maritime data solutions).

Figure 6.6: Heavy traffic off the South African coast based.

Port reception facilities and practices
The ability of ships to comply with MARPOL waste discharge requirements depends largely on the
availability of adequate port reception facilities, especially within special areas. Special Areas are
defined as certain sea areas in which, for technical reasons relating to their oceanographical and
ecological condition and to their sea traffic, the adoption of special mandatory methods for the
prevention of sea pollution is required. Hence, the Annex obliges governments to ensure the provision
of adequate reception facilities at ports and terminals for the reception of garbage without causing
undue delay to ships, and according to the needs of the ships using them. South African National Port
Authorities have designated areas equipped with skips to store general, domestic waste. The location
of these areas is indicated by various sign posts (Transnet, 2010). It must be noted that various
facilities are available depending on vessel type (Table 6.1). Depending on the facility, disposal may be
simple curb-side collection or more complicated private collection. The International Maritime
Organization (IMO) requires member states to update the IMO’s Global Integrated Shipping Information
System (GISIS) with details of reception facilities at every port in the country. This information is
missing for many African countries and their subsequent ports.
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Table 6.1: Various types of facilities used to deal with waste disposal and recycling for sea-based
activities.

Recommended way forward at sea
Step one: Improve on-board waste management.









Assess vessel operations to determine how much and what sort of waste is generated and what
current disposal methods are in place.
Reducing sources of waste can be achieved through buying in bulk, leaving excess packaging on
shore and replacing single-use disposable items with more durable and reusable alternatives.
Therefore, there needs to be an improvement in vessel purchasing strategy aimed at waste
avoidance.
Implement waste separation strategies on-board. This should be accompanied by employee
training and prompts (e.g. posters, placards, colour coding and labelling of bins). Demonstration
videotapes and practice exercises may also be useful.
Passengers should also be informed about waste management practices, emphasising the need
for their cooperation in improving the vessel's waste disposal practices.
There should be on-board storage facilities, which may be designed or modified to isolate certain
types of waste, minimising odours, and prevent vermin infestation. Ship engineers should keep
waste management in mind when designing vessels.
Vessels may utilise various shredders, pulpers, compactors, and incinerators on-board, which will
reduce storage capacity needed.
Take steps to correctly secure cargo and other on-board items to prevent accidental loss.

Step two: Improve ship/shore interface.






Port information must be made available, so vessels know what facilities exist and how much the
service costs. This should be updated in the IMO GISIS website.
That at least one person at each port should be appointed in charge of waste management.
Ports can give discounts/reductions to vessels that have sound on-board waste management.
Increased understanding of marine debris and waste management is needed, thus workshops
and training sessions is fundamental for port employees.
Port waste facilities must be increased to assist in timely disposal.
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Chapter 7: Implementation and Enforcement of Laws

Objective: Improve implementation and enforcement of laws, regulations and
policies.

This chapter highlights the international agreements and conventions currently in place to guide African
nations and Small Island Developing States (SIDS) in preventing and reducing marine waste.
International conventions and treaties and various non-binding guidelines are discussed. Each African
nation has its own waste management practices in place to minimise marine pollution, it is however
beyond the scope of the Strategy for Africa to detail them here.

Current situation
International Conventions/Treaties
1. United Nations Convention on the Law of the Sea: (UNCLOS), 1982
The United Nations Convention on the Law of the Sea (UNCLOS); also known as the “constitution for
the oceans” is considered the most important treaty governing the marine environment generally. Part
XII however entitled “Protection and Preservation of The Marine Environment” deals with specific
measures for mitigating marine pollution. Article 194 goes on to highlight that all states that have ratified
the convention are officially obliged to “prevent, reduce and control pollution of the marine environment
from any source”. It states clear rules on marine pollution from both ship and land-based sources. All 54
African states have ratified this treaty and are thus bound to protect the marine environment from
pollution through the Convention’s guidelines. These sources may be land-based and coastal activities,
continental shelf drilling, sea-bed mining, ocean dumping, vessels/installations activities, and pollution
from and through the atmosphere.
It is not UNCLOS’s role to develop and enforce policies and regulations within each state. States are
required to adopt policies and regulations to ensure activities under their own jurisdiction or contractors
operating in their territory do not pollute the surrounding local and international environment. If
environmental pollution by such activities does occur, a contingency plan must be developed to prevent
spread beyond the area of that state (Article 199). It must be noted that states have an obligation to
enforce laws and regulations on “vessels, installations, structures and other devices flying their flag”
irrespective of where a violation occurs (Article 209). This is imperative in protecting the integrity of the
high seas.
2. The International Convention for the Prevention of Pollution from Ships: MARPOL, 1973/1978
The International Convention for the Prevention of Pollution from Ships: MARPOL, 1973/1978 provides
regulations “aimed at preventing and minimising pollution from ships – both accidental and from routine
operations”. It has been ratified by 155 States, including thirty-five African coastal States (Figure 7.1).
This convention has been discussed in more detail under Chapter 6. Chapter 6 also details steps on
how to reduce sea-based pollution.
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Figure 7.1. African states that have ratified the MARPOL Convention.
3. Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter:
London Convention, 1972 and Protocol, 1996
The London Convention and London Protocol are among the first international agreements to promote
best practice guidelines to protect the marine environment from anthropogenic activities, specifically
focusing on prohibiting the dumping of waste at sea. They regulate and restrict the dumping of 1) waste
generated from land; 2) obsolete vessels and 3) the abandonment of offshore platforms/installations.
The majority of African states are not parties of either the London Convention or the London Protocol
(Figure 7.2). For example; Nouadibou, Mauritania on Africa’s west coast has been described as the
“world’s biggest ship graveyard” where a lack of regulation has resulted in over 300 ships littering the
continental shelf. These vessels, although acting as artificial reefs, have been associated with the
release of high levels of Polychlorinated biphenyl’s (PCB’s) as the vessels degrade.
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Figure 7.2: African states that have ratified the London Convention and London Protocol.
4. Basel Convention, 1989/1992
The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal is an international treaty designed to reduce the movement of hazardous waste between
nations. The convention started to address the growing problem of discarded electric and electronic
appliances (e-waste) which is exported into developing nations that have either lax enforcement of laws
on the matter or lack them completely. Although there is a growing “economic sector evolving around
trading, repairing and recovering materials from redundant electronic devices” in many African
countries, once desirable parts have been removed the e-waste is often burnt, in the process releasing
highly toxic chemicals into the air that are considered dangerous to humans. The lack of infrastructure
and legislature to deal with e-waste and the toxic chemicals (i.e. lead, cadmium, mercury and
brominated flame retardants) associated with this waste has detrimental effects on surrounding
communities. The Basel Convention addresses these issues through the objectives of; 1) developing
management practices that are environmentally safe for Africa, 2) improving the control of e-waste
movement, ultimately preventing illegal import into African States, and 3) capacity building to tackle and
manage e-waste in Africa.
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Regional Conventions/Treaties
The two regional conventions outlined below are central in encouraging national African governments to
combat land-based marine pollution and should be given priority.
1. Abidjan Convention, 1981/1984
The Abidjan Convention, signed in Abidjan, Côte d’Ivoire, “is a comprehensive umbrella agreement for
the protection and management of the marine and coastal areas” of the West and Central African
Region and was ratified by seventeen of the twenty-two African countries in this region (Figure 7.3).
Born from the recognition of the need for a regional approach to meet transboundary marine
challenges, the convention highlights that although all the States share common threats and problems
they are “economically and politically heterogeneous”. Therefore, it is important to remember that what
may work well for one country may not work in another. Important sections include; Article 5: Pollution
from Ships, Article 6: Pollution from dumping from ships and aircrafts, Article 7: Pollution from landbased source, Article 8: Pollution from activities relating to exploration and exploitation of the sea-bed
and Article 12: Co-operation in combating pollution in case of emergency. The convention established
national representation through “focal points” (senior government officials) in each of the countries as
coordinating structures for operational support and regional assessment.

Figure 7.3: African states that have ratified the Abidjan Convention.
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2. Nairobi Convention, 1985/1996
The Nairobi Convention is a partnership aiming to maintain the health of the Western Indian Ocean and
is ratified by the nations who share this area (Figure 7.4). Part of UN Environment’s Regional Seas
Programme, the convention provides a mechanism for regional cooperation, coordination and
collaborative actions through the pooling of resources and expertise of contracting parties while
engaging and encouraging them to take appropriate measures to prevent environmental pollution.

Figure 7.4: African states that have ratified the Nairobi Convention.

Soft laws
“Soft laws” describe non-binding documents that provide recommendations and guidelines to reduce
global marine waste. Only a few will be discussed here, such as The Honolulu Strategy: Global
Framework for Prevention and Management of Marine Debris, The Sustainable Development Goals
(SDGs) which tackles major global issues and Small Island Developing States (SIDS) Accelerated
Modalities of Action (SAMOA) pathway.
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1. The Honolulu Strategy: Global Framework for Prevention and Management of Marine Debris
(2011)
The Honolulu Strategy is a detailed document discussing the issue of marine waste and promoting
various solutions. Although the document will not be fully discussed in this chapter, it has been utilised
as a resource for the Strategy for Africa which shares the ideologies suggested by the Honolulu
Strategy. The overarching goals of the Honolulu Strategy are 1) “Reduced amount and impact of landbased litter and solid waste introduced into the marine environment”; 2) “Reduced amount and impact
of sea-based sources of marine debris including solid waste, lost cargo, ALDFG, and abandoned
vessels introduced into the sea”; and 3) “Reduced amount and impact of accumulated marine debris on
shorelines, in benthic habitats, and in pelagic waters”.
2. Sustainable Development Goals (SDGs)
The SDGs are part of the 2030 Agenda which was adopted by all 193 UN Member States in 2015.This
is a set of seventeen non-legally binding goals to be met by 2030 as a continuation of the Millennium
Development Goals (MDGs). Governments are expected to establish an action-orientated plan to
achieve these goals and report progress made. The Strategy for Africa can be used to aid African
states in developing national action plans to target the SDGs highlighted below.
Goal 6.3: Improve water quality.
Goal 11.6: Reduce the effect of cities on the environment.
Goal 12.4: Improve waste management throughout their life-cycle.
Goal 12.5: Reduce waste generation.
Goal 14.1: Significantly reduce marine pollution of all kinds.
Goal 14.2: Improve marine and coastal ecosystem management.
Goal 14.10: Enhance the conservation and sustainable use of oceans and their resources by
implementing international law as reflected in UNCLOS.

Figure 7.4: The focus of the African Marine Waste Network (AMWN) is on SDG goal 14 (life below water),
particularly the SDG14.1 target, which is to have countries prevent and significantly reduce marine pollution
of all kinds including marine debris and nutrient pollution by 2025.

The Sustainable Development Goals (SDGs), particularly the SDG14.1 target, call for countries to
prevent and significantly reduce marine pollution of all kinds, including marine debris and nutrient
pollution, by 2025. The United Nations Ocean Conference in New York from 5 to 9 June 2017 resulted
in a recommitment to implement SDGs of Agenda 30 in which the urgency was emphasised and a call
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for action was made recommending full participation of civil society and other relevant stakeholders
(oceanconference.un.org). Of importance to Africa is that the member states reiterated their
commitment to achieve the targets of Goal 14 within the timelines, and acknowledged the need to
sustain action over the long term, taking into account different national realities, capacities and levels of
development and respecting national policies and priorities. They recognised, in particular, the special
importance of certain targets in Goal 14 for Small Island Developing States (SIDS) and Least
Developed Countries (LDCs), both of which are well represented in Africa.
Regarding SDG 14, they committed to:
 Accelerate actions to prevent and significantly reduce marine pollution of all kinds, particularly
from land-based activities, including marine debris, plastics and microplastics, nutrient pollution,
untreated wastewater, solid waste discharges, hazardous substances, pollution from ships, and
abandoned, lost or otherwise discarded fishing gear, as well as to address, as appropriate, the
adverse impacts of other human-related activities on the ocean and on marine life, such as ship
strikes, underwater noise and invasive alien species.
 Promote waste prevention and minimisation, develop sustainable consumption and production
patterns, adopt the 3Rs -reduce, reuse and recycle- including through market-based solutions to
reduce waste and its generation, improving mechanisms for environmentally-sound waste
management, disposal and recycling, and developing alternatives such as reusable or recyclable
products, or products biodegradable under natural conditions.
 Implement long-term and robust strategies to reduce the use of plastics and microplastics,
particularly plastic bags and single-use plastics, including by partnering with stakeholders at
relevant levels to address their production, marketing and use.
3. SIDS Accelerated Modalities of Action (SAMOA) pathway
Africa has six Small Island Developing States (SIDS) namely Cape Verde, Comoros, Madagascar,
Mauritius, São Tomé and Príncipe, and The Seychelles. They are home to fragile ecosystems and are
important current or potential tourist destinations. Excluding Madagascar, they are all included in the
UN’s list of Small Island Developing States (SIDS). The SAMOA pathway is a guide to achieving
sustainable development specifically focusing on these SIDS. The sections under the sub-headings
“Management of chemicals and waste, including hazardous waste” and “Oceans and seas Article 58
(d)” in this document is directly pertinent to the issue of waste management and marine pollution.
Special attention needs to be given to improving waste management and decrease marine pollution in
SIDS as they face some unique challenges:
 Land for available for landfills is limited.
 Many SIDS are remote, resulting in high costs for consumables used in typical waste
management operations that must be imported.
 Small and sometimes sparse populations limit any potential economies of scale (proportionate
saving in costs gained by an increased level of production).
 Limited institutional and human resources capacity and inadequate financing for solid waste
management infrastructure.
As a result, adequate waste management on SIDS is lacking; uncontrolled dumping is prevalent, and
recycling is not commonly implemented (UNEP, 2015).

Recommended way forward
Many international agreements are in place to protect the marine environment from waste. However,
these conventions will not be successful in reducing the problem without a transformation of waste
management strategies in each country. It is also impossible for the regulations in these conventions to
be properly enforced as enforcement is the role of each ratified State. For these reasons, each country
must examine its own individual waste management programme and find solutions to reduce waste.
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Step one: African countries that have not yet ratified international and regional frameworks
should do so. African coastal states should be encouraged to adopt the Nairobi and
Abidjan conventions.
Step two: An analysis of a state’s national laws, regulation and policies should align with
these international and regional frameworks. African states must develop, where
necessary national laws and regulations to give effect to the Nairobi and Abidjan
conventions.
Step three: Government policies, legislations and regulations need to be strictly enforced
and monitored – this can only be done after the necessary capacity has been built.
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Chapter 8: Circular Economy Model and Sustainability

Objective: Promote the use of the circular economy model and sustainable business
practices.

The Circular Economy in its simplest form aims to disrupt the linear approach to resource use. The
linear economy is often referred to as the “take, make, use and dispose” approach, with a strong
reliance on cheap available resources and fossil fuel generated energy. This approach puts significant
pressure on our finite supply of natural resources while simultaneously generating copious amounts of
waste (Ellen MacArthur Foundation, 2011). In direct contrast, the circular economy takes a more robust,
circular approach which considers reuse of finite resources through numerous iterations or cycles, as
illustrated in Figure 8.1.

Figure 8.1. Linear vs circular economy (Image source: PETCO).
The circular economy requires a more holistic approach, but is sometimes misinterpreted and
ambiguously implemented, with only a fraction of the overall concept considered. It is not synonymous
with recycling. Recycling is at the outer layer, while circular economy requires a stronger emphasis on
maintaining our resources, followed by their redistribution and refurbishing. Circular economy calls for a
focus on responsible resource use with an emphasis on product design, taking resource efficiency into
account and reducing waste generation throughout the product’s lifecycle. It is also referred to as
cradle-to-cradle (Arcadis, n.d.).
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Figure 8.2. Linear vs circular economy indicating that every level of the value chain needs to plan for
circular activities
Circular economy aims to address both natural resource consumption and ecosystem degradation in a
comprehensive and considered manner. At its core, circular economy shows the real, currently hidden
value behind our finite resources, with a strong emphasis that they not be destroyed or discarded at a
landfill as an end of life stage. By realising the greatest possible value of materials used in production
and routing used products and materials into the right value chains (Figure 8.2), we can actively
develop a strong circular model (Arcadis, n.d.).
This thinking is meant to extend beyond manufacturers to consumers who can actively participate in a
more conscientious manner (Figure 8.2). The goal is a circular vision in Africa, which maximises the
value of waste.

Current situation
Designing with the next use in mind
A resource cannot strictly be considered waste if it has been designed with its next life in mind. From a
design perspective, it’s about maximising resource value. This however, presents one of the biggest
creative challenges of our time. What key product attributes need to be considered? Is it how the
product has been used or does it need to undergo a transformation for its next stage value to be
realised?
Donald Thomson’s innovation with the A’Gua water bottle helped transform this single-use Polyethylene
Terephthalate (PET) water bottle into interlocking roof tiles for the affordable housing market (Grace,
2016). He effectively innovated one industry’s waste stream (single-use beverage sector) into the value
stream of another industry (affordable housing market). The inspiration for the bottle-to-tile project was
conceived during an organised beach clean-up session in Belen, Costa Rica. Troubled by the
tremendous amount of wasteful flattened PET containers, oddly resembling slate tiles, Thomas created
the ‘A’Gua bottle – a bottle that, when empty, can be filled with a lightweight mix of aerated concrete
and waste paper and flattened in a crimping machine, creating the perfect bend to interlock the tiles
(Figure 8.3; Sebambo, 2015).
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Figure 8.3. A'Gua - from water bottle to roof tile.
Another way to extend and transform the value of waste is through upcycling. Upcycling should not be
confused with recycling. Recycling most commonly refers to breaking down consumer materials to their
most basic form and using this base to restart the manufacture of new products. Upcycling instead
addresses the phase of a product’s lifecycle based on transformation at end of use. The focus is on
what additional value can be generated by transforming it into something else of equal or better value
than its original intended purpose. Some innovative ideas have been developed by, as an example,
addressing social impact applications.
A well-known example involves the transformation of empty soft drink bottles into lighting solutions for
low-income housing. Low-income settlements in the Philippines often consist of small houses without
electricity and built close to their neighbours, effectively blocking sunlight from entering homes. In 2002
a Brazilian, Alfredo Moser, originally developed an innovative idea that was later modified to meet local
needs by Ilac Diaz and a group of MIT students. By filling empty soft drink bottles with water and bleach
a lighting solution was developed. The bottles were inserted into tin roofs by cutting a hole and securing
with additional metal sheeting and epoxy (De Leon, 2011). Coupled with reflective materials, this “light
bulb” could emit up to 55 watts (Figure 8.4; Coca-Cola, 2012).
Plantable paper-based products are a perfect upcycling product designed with next use in mind. Seeds
are embedded into greeting cards, ready to be planted. Botanical PaperWorks (Canada) is committed
to producing biodegradable paper made from post-consumer materials, eliminating paper waste. By
adding water to the post-consumer paper, it turns to pulp. Once the seeds are added, the handmade
paper is placed in a tunnel to dry. Their products include a range of vegetables, flowers and herb
seeds. Since 2000 Botanical PaperWorks has managed to reduce their office paper use by 75% (Figure
8.4; Botanical PaperWorks Inc., 2017).

Figure 8.4. Examples of waste upcycling
Both upcycling and designing for a product’s next life stage transforms the way we look at waste.
Products designed with these ideas at their core can be useful in a number of ways, contributing to
anything from social impacts to aesthetically pleasing solutions. Ocean Sole (Case Study 8.1) is a key
example, which takes discarded flip-flops found littering beaches and creates a valuable product now
sold internationally. Maximising resource value is key.
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Case Study 8.1
Ocean Sole, Kenya
Ocean Sole turns flip-flop pollution into art and functional products to promote ocean conservation.
Over three billion people worldwide can only afford this type of shoe, and synthetic rubber flip-flops are
prevalent throughout Africa. The average life span of a flip-flop is two years, after which they are
discarded; many end up in waterways and are carried out to sea. Ocean Sole works with local
communities and individuals to collect hundreds of thousands of flip-flops that are washed up on the
beaches of Eastern Kenya each year. Flip-flops are then repurposed into handcrafted art pieces and
sculptures, originally inspired by toys made by local children, in the process creating artisanal jobs for
local Kenyans. Ensuring the art-making process is as sustainable as possible, their own flip-flop waste
created during the sculpturing process is made into mattresses and pillows which are then donated to
orphanages, prisons and the homeless.

Challenges and Successes:
Ocean Sole employs people to collect flip-flops along the coast and pays them by the kilo. Recently
they have expanded their focus to reach potential flip-flop collectors along waterways and from urban
dumpsites in Nairobi. Flip-flops are acquired from individuals who either employ other people to collect
or who sell directly to Ocean Sole. This results in the beaches from Wasaini Island to Kuruwitu,
Watamu, Mwesmbeni, Vipingo and Malindi being cleaned. On average, 35 000 individual flip-flops are
repurposed each month; over 400 000 units per year. Ocean Sole has developed skills and livelihood
opportunities for nearly 70 full time employees, and has provided a support system of over 700 people
through their flip-flop purchasing micro-economy.
While initially Ocean Sole found it challenging to produce goods of high quality from flip-flops, once
techniques were perfected, the company expanded and now sells their art internationally, attracting
international investors and spreading their message about marine waste. An international market was
reached with PR initiatives and by contacting zoos to sell their safari collection. Ocean Sole calls their
project “Conservation Entrepreneurship” – providing employment through positive conservation
impacts. They work with the UN to educate youth on how passion for a clean ocean, a sustainable
planet and wildlife preservation can be monetised to make income for entrepreneurs and their
employees. Ocean Sole says, “Entrepreneurs need to find things they like, get people around them
that believe in their mission and focus on making a difference. The money will always come when you
are mission-oriented and passionate about your cause!” Ocean Sole plans to export their concept to
other places around the world where flip-flop pollution is a problem.

Ocean Sole’s recy cling ef f orts on the East Af rican coast hav e made signif icant improv ements to the env ironment and the qualit y of
lif e within the areas (Image source: Ocean Sole)
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Plan for recycling
Recycling on its own does not constitute engagement in the circular economy. It is not an end to itself
but part of a bigger ecosystem. It requires strategic interventions to consider how the recycled
resources will be collected and importantly, reused. Without this, we are simply shifting the location of
the waste problem. A robust mapping of the waste value chain (see Figure 2.9 and Figure 6.3) is
needed to understand the nature of resources - the quality and quantity that are being unlocked, as well
as matching appropriate manufacturing partners to consume recycled content for their next product life
(Figure 8.2).
Much emphasis has been placed on waste collection and beneficiation in South Africa as an answer to
economic development, job creation and reduction of waste to landfill. This cannot work effectively if all
key players are not considered, from waste pickers, collectors, recyclers to converters, as well as
companies that would consume recycled content rather than virgin materials (Figure 8.5). This requires
a fine balance between mechanisms to access materials for recycling purposes and companies that
would actively use this content for their packaging and product manufacture. In some ways, a push
strategy is required to make it more attractive to utilise recycled content.

Figure 8.5: Recycling value waste chain.
There are two key levers that can support this balance:
 Effective waste data collection and management.
 Recycling industry bodies that champion the waste value chain while developing effective
partnerships.
Data are key to developing effective waste strategies. They enable a push on manufacturers, showing
the nature, quality and volume of material that can be accessed. Data also create transparency among
collectors to assess material flows and create priorities. These data in turn could play a significant role
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in product design and development going forward, as well as the design of innovative collection
strategies. They also afford the opportunity to determine economic value and job creation opportunities
behind development of this sector. For more on data collection see Chapter 2.
Recycling industry bodies such as PETCO, discussed in Case Study 5.4, aim to address the
environmental impacts of post-consumer PET products by planning for recycling, either by improving
product design or creating a market for recycled PET bottles.
1. Design products with recycling in mind
When designers conceptualise a product, they consider how the product will be marketed to attract
consumers and how much it will cost to manufacture. More recently, product sustainability has been
gaining importance. PETCO strives to improve product recyclability. It is important to note that
recyclability is only one aspect of the sustainability challenge; with minimising food waste another
important component. Additionally, these guidelines should not decrease functionality which may
reduce product safety.
Guidelines to improve PET recyclability (Figure 8.6):
 Reduce content waste by creating bottles with wider necks or that are able to be placed upside
down to remove excess content.
 When choosing materials, try to minimise the use of different polymer types. However, if different
materials are used ensure they have different densities. For example, avoid Polyvinyl chloride
(PVC) and PET. While PET bottle and Polypropylene (PP) or High-density polyethylene (HDPE)
sleeves and bottle caps are acceptable as the materials will separate during the washing process
with PP and HDPE floating to the surface and PET sinking to the bottom. Avoid fillers as this
reduces the quality of recyclables.
 Use the material identification key. Material identification should be placed at the base of the
container or printed on the label. This will help in sorting of recyclables and allows consumers to
make informed decisions when purchasing products.

Figure 8.6: Design considerations to maximise bottle recycling (Image source: PETCO).
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Composite material may interfere with PET recycling; thus, choices need to be investigated on a
case by case basis.
Make sure that the use of additives for visual and technical effects has been investigated properly
as they may contaminate the recycling process.
Coloured plastics have a lower economic value than non-pigmented plastic. Therefore, if colour is
necessary rather use sleeves. Additionally, do not print on PET.
All closures, closure liners, cap sleeves and seals need to be recyclable. No PET closures on
PET bottles, rather use PP or HDPE. Also avoid metal caps on PET.
Minimise sleeve coverage and ensure sleeves are easily removed. Avoid paper labels.
Avoid heavy inks and inks that dye the washing solution.
Incorporate recycled material into the product, in order to close the loop.

This section only examined a single waste stream, PET bottles. It is important to persuade all producers
to design for recyclability throughout the packaging industry. Additionally, the sector should investigate
how sustainability or recyclability could be measured to inform consumers on which products should be
favoured over others.
2. Market for recycled PET bottles
There are two main markets, Bottle-2-Fibre (B2F) and Bottle-2-Bottle (B2B). B2F create a polyester
staple fibre (9PSF) which is mostly exported (Case Study 8.2) or sell to local entrepreneurs, for
example The Joinery (Case Study 8.3). B2B facilitate the manufacture of new PET containers from
discarded PET bottles (Case Study 8.2). In 2016, PETCO diverted 90 749 tonnes (equivalent to 2 billion
bottles) from ending up in landfill sites (PETCO, 2017).
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Case Study 8.2
Bottle to Fibre Plant, South Africa
Extrupet is the largest and most advanced recycler of PET bottle materials on the African continent.
They specialise in reclaiming and converting waste PET Bottles into various grades of PET chips and
flakes. In the 1960s, Propet (Extrupets’ sister company) produced virgin textile materials but began to
be outcompeted on the international market. In response to local industry collapse, the company
adapted to manufacturing recycled textiles, and today provides jobs for 138 employees. Material is
used to make clothing like Woolworth’s jeans, used as carpets in the automobile industry, and as
mattresses, bedding and insulation.

(Image source: Extrupet)
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Case Study 8.3
The Joinery, South Africa
Founded in 2012, The Joinery is a sustainable, ethical, fashion product and lifestyle brand, striving for
a high-end design aesthetic with an African conscience. A key objective of the new circular economy is
to see value in waste, for example, discarded plastic bottles. The Joinery, in partnership with Propet, a
local Bottle-to-Fibre Plant, uses recycled PET bottles to make bespoke products (see also Case Study
8.2).
The Joinery employs local seamstresses and artisans who, due to the downfall of the South African
textile and manufacturing industry, are highly skilled yet unemployed. The increase in cheap imports,
resulted in South Africa’s clothing industry taking a serious hit and the loss of over 180 000 jobs since
2002 (http://www.702.co.za/articles/251378/sa-clothing-and-textile-industry-drops-from-200-000-to-19000-jobs-researcher). By using rPET, the Joinery has found a way to create sustainable production
while avoiding a dependence on imported textiles from other countries.
To combat a “throw away lifestyle”, The Joinery believes creating products and garments that will last
longer and remain relevant. “People place more value on eco-products” resulting in the reciprocates
“keeping these branded products for much longer, allowing for maximum brand exposure”. Their “My
Office” and “My Shopper” range include products like laptop sleeves and bags, shopper tote bags,
book covers and office accessories made from rPET. They also created a sustainable fashion range
made from natural fabrics and will soon be launching their new “From Landfill to Runway” range,
showcasing how waste can be utilised to create products set to rival top international brands.

The Joinery has partnered with PETCO, Design Indaba, Virgin London, Coca-Cola, Jameson, Investec,
Samsung, Rhino Africa, Spier Wine Farm amongst others. Merging high-end fashion with rPET, The
Joinery is paving the road for sustainability in the retail sector.

“My Of f ice” range containing products such as a multi-purpose laptop sleev e and “My Shopper” bag with The Joinery manif esto “Do
Something. Any thing...” (Image Source: The Joinery )
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Several brand-owners like Dell and Adidas have taken up the challenge of creating a market for marine
plastic debris. Dell is the first in the technology industry to use salvaged marine plastic debris in its
packaging. Dell have also been including post-consumer recycled plastics in their desktops since 2008
(Edie.net, 2017). Additionally, Adidas have partnered with Parley to develop new ocean plastic
versions of their UltraBoost shoe. On average, the shoes reuse 11 plastic bottles per pair and feature
laces, heel lining and sock liner covers that are made from recycled materials. These shoes represent a
commitment from Adidas to utilise ocean plastics in their products (Kell, Fortune.com, 2017). Case
Study 8.4 highlights the activities of Regeneration Africa, a Kenyan company striving to utilise marine
plastic debris to produce affordable products.
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Case Study 8.4
Regeneration Africa, Kenya
Regeneration Africa is a recycling company that specialises in making eco-construction products. Their
system starts with community and grassroots recycling and education components, followed by poverty
reduction through self-employment, recycling franchisee opportunities for youth and women and ending
with large-scale manufacturing of their products that creates employment and a high demand for
recycled plastic.

Daily collection of plastic from the Kenyan coastline is led by local community-based groups trained in
recycling. Local Regeneration Recycling Franchisees organise education to motivate plastic collection,
and buy material from collectors. They then sort, shred and wash the plastic, turning the plastic into a
form that has market value.
From the recycled plastic, Regeneration Africa’s factories make Placstone Products which provide cost
effective, long lasting, quality construction materials. They are unique in that they are composites of
various plastics and local filler materials such as sand, saw dust and coconut fibres. These recipes
create very strong products (some as much as 2.8 times stronger than concrete). Regeneration Africa
has been producing these innovative products for two years, which followed a two-year development
period. It has provided fencing posts to ranchers and schools across the country, and city road signage
to municipalities. Additionally, they are involved with producing the structure for FlipFlopi Expedition
dhow (see Case Study 4.3).

Challenges and Successes:
Success has not come without its challenges. Contaminated, unclean plastic and plastic that has
become structurally weak due to exposure to UV radiation is not suitable for making products and must
be sorted and excluded. Additionally, the market perception of plastic products as being cheap presents
a hurdle. Recycling education and public awareness have been successful in changing consumer
perceptions and in increasing sorting at the source which keeps the recycling plastics clean.
Regeneration Africa runs education programs and factory tours to increase recycling awareness and
behaviour change. Young school children are taught about the origins and various types of plastic with
a fun hands-on demonstration, and are then encouraged to take their recycling knowledge home. For
college students, Regeneration Africa offers factory tours and collaborates with local programmes to
teach entrepreneurship with a focus on green business models.
Regeneration Africa highlights these points as crucial to success for their
circular business model:
• Innovation is important. Local innovation that converts waste into
products that are useful locally is particularly desirable. One must be
willing to invest time and resources into this.
• Developing a quality product. Using dirty or low-grade materials is not
conducive to ensuring sustainable quality. It is therefore important to sort
materials to be recycled into their correct types; this requires consistent
employee training and motivation.

Eco-construction product - pav ing
block (Image source:
Regeneration Af rica)

• Having a consistent market or a manufacturer responsibility scheme is important to ensure financial
sustainability. Dependency on supplying plastic converter factories causes cash flow inconsistency.
Regeneration Africa continues to innovate eco-construction products made from recyclable plastic. This
creates market demand for plastic from the ocean and inland. The company further intends to be a
premier provider of Extended Product Responsibility service to manufacturers as a means to stabilise
the circular economy.
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Maintaining a balance between the supply of post-consumer materials and the demand for new enduse products is crucial. It requires a concerted approach to the collection of waste materials, allowing
manufacturers to plan more effectively and pickers and collectors to prioritise, essentially creating the
potential for closed loop systems with economic benefit and job creation to be unlocked.

Innovation and discovery of new materials
Single-use plastics are particularly problematic as they are often used for very short time periods, but
by contrast can take hundreds of years to degrade. Biodegradable bio-plastic may enable us to
continue using convenient and useful single- and short-term use plastics without the negative
environmental effects caused by their improper disposal.
Currently about 90% of South Africa’s plastic bags are produced by non-biodegradable chemical
materials (Collins, 2017). Aiming to combat the current status quo, the Council for Scientific and
Industrial Research (CSIR) in partnership with the Polymer and Composite Research Group in Port
Elizabeth, developed a ground-breaking 100% biodegradable bioplastic bags (Case Study 8.5). In
addition, Green Home has been making biodegradable packaging available to the South African market
since 2007 (Case Study 8.6).

P a g e | 85

Case Study 8.5
100% Biodegradable bioplastic bags
Dr Sudhakar Muniyasamy and his research team at The Council for Scientific and Industrial Research
(CSIR), South Africa, have developed a 100% biodegradable “plastic” material made from agricultural
by-products – sugarcane and maize. Not only is this product reusable and recyclable, it also degrades
completely in just 3-6 months in a range of environments, including soil, home compost, and marine
water. Bioplastics are 100% natural and biodegradable, as they are sourced from plant and animal
materials. Therefore, can stand in for synthetic petroleum-based plastic.

Muniyasamy and his team determined which single-use items are the main culprits contributing to the
waste issue, in particular targeting products where recycling is difficult. As much as 50% of overall
global plastic production is for packaging, 20-25% being flexible packaging (eg: food wrappings and
films) and these were identified as the targets. Muniyasamy’s team produces bioplastic fruit crates and
carrier bags.
Since sugarcane and maize by-products are readily available and sourced from annually renewable
feedstocks, there is no need to cultivate land specifically for Muniyasamy’s bioplastic product. This
method effectively acts to “close the loop” on these agricultural products, enabling zero waste
generation during production, thus fulfilling the key objective of a circular economy.
Challenges and Successes:
Muniyasamy’s products are both reusable and recyclable and therefore will not negatively impact
South Africa’s recycling industry. However, petroleum and bioplastics need to be recycled separately,
due to the materials having different chemical structures and therefore different melting points. To
facilitate this separation process, Muniyasamy wants to develop a new recycling number for
bioplastics. He envisions products designed with visible information and instructions on them to inform
consumers. He is currently engaging with Plastics SA, Packaging SA and SABS (South African Bureau
of Standards) to develop this as well as to develop education and training programmes for the general
public and the recycling industry.

One of the drawbacks of bioplastics is that they make good thin films, like plastic bags, but not rigid
materials. International companies are working on changing the physiochemical properties of the
material (e.g. strength, elasticity and stiffness) so that they may be used in a wider range of industrial
applications. Production costs also present an initial challenge - currently the retail price for these bags
would be three to five times more than normal plastic bags. But, with an upscaling in production, the
price would decrease to a similar level as the petroleum-based counterparts.
Aside from Muniyasamy’s team, there is little ongoing bioplastic research in Africa. Muniyasamy is
currently in communication with a variety of African countries who have partially or completely banned
plastic bags. As the bioplastic material can degrade in natural environments, it is possible this new
product could fill the niche for cheap, light weight carrier bags in Africa. With the proof of concept
completed by CSIR, the project is currently in the process of upscaling, determining bioplastics
demand in South Africa and gaining licensing for production. Locally made, 100% biodegradable bags
should be hitting South African shelves by around 2021.
Created f rom
organic materials
sourced f rom
plant and animal
materials,
bioplastics are
100% natural
and
biodegradable
(Image source:
CSIR)
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Case Study 8.6
Green Home, 100% Biodegradable Packaging For Food
Established in 2007, GREEN HOME is South Africa’s first, and to this day only, completely
compostable food packaging company, providing plant-based sustainable packaging for take-away
food to the South African market and beyond. The GREEN HOME philosophy is simple: if food
packaging is necessary, it should be made from renewable resources and only last as long as it is
needed. By providing only compostable packaging that is made from plants, GREEN HOME is tackling
Africa’s waste problem by applying the cradle to cradle concept. One way to do this is to ensure that a
product can be recycled and/or composted after use, at the end-of-life stage.
GREEN HOME stocks a range of different plant-based products, including take-away containers made
from bagasse (the sugarcane fiber that remains after juice extraction). They also supply coffee cups
lined with a thin layer of compostable bioplastic to render them water-tight. And matching bioplastic lids
(made from corn starch). Other items include clear bioplastic bags made from corn starch and wood
cellulose, as well as a range of bamboo, wood and paper products.
After use, take-away food packaging is often unsuitable for recycling because it is covered in food
residue, like oils, liquids and uneaten scraps. These products can be composted together with food
waste, returning valuable nutrients to the soil. Adequate composting infrastructure is needed to realise
the benefits of this system. Which is why GREEN HOME is committed to helping grow South Africa’s
organic waste recycling industry. Together with industry members, they are working to reduce the
amount of organic waste sent to landfill, with the goal of reaching zero organic waste to landfill in 10
years. Relevant composting infrastructure includes home composting options, in-vessel composting
machines (ranging from very small to massive), and industrial scale composting services. A range of
companies are active in the South African market offering solutions at all scales.
The team at GREEN HOME have tested their products in a range of environments, with some
interesting results. In recent trials at Zero To Landfill Organics, a compost solution provider in Cape
Town, they found that different products in their range biodegraded faster under different conditions.
When conditions were moist and warm, bagasse and paper products decomposed quickly, with cornstarch based bioplastics taking longer to break down. But when the same products were placed in a
compost pile which was less moist, but warm and containing a large amount of microorganisms and
fungi, the corn-starch based bioplastics biodegraded very rapidly (within 4 weeks), while the bagasse
and paper products took longer. Interestingly, clear bioplastic bags made from wood cellulose prefer
different conditions to those made from corn-starch.
Compostable food packaging has an important role to play in creating a waste free Africa. It reduces
our dependence on non-biodegradable and toxic materials and allows us to divert more organic waste
from landfill. It also contributes to soil fertility - a true cradle to cradle solution. For more information visit
their website www.greenhome.co.za.

Example of 100% biodegradable
packaging f or f ood (Image source:
GREEN HOME)

Samples being placed in a compost pile at Zero to Landf ill Organics (lef t), and af ter 4
weeks (right) (Image source: GREEN HOME)
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Looking at the textile industry, PetitPli (UK) are tackling the problem of short-lived children’s garments.
They have developed a clothing line intended to grow with children. Their clothing design incorporates
permanent pleats that enable it to expand in all directions, growing up to six sizes. The fabric is further
coated to make it hydrophobic. This innovative approach uses the designer’s background in
aeronautical engineering and won the James Dyson Award for best student design in the UK (Aouf,
R.S., 2017).

Active citizenship and engaging with consumers
Thirty-percent of plastic packaging will never be recycled. The desire for attractive packaging over
environmental considerations means some plastic will be destined for the landfill (PETCO, 2017).
Fundamental packaging redesign is essential but so too is the need to engage with consumers. The
basic tenants of the circular economy cannot effectively take place without consumer engagement and
buy-in. Transitioning from a linear economy to a circular economy can only be achieved through a
collaborative approach, with all stakeholders involved (PETCO, 2016). This calls for an active
citizenship and involvement of local communities to demand eco-efficient products while simultaneously
encouraging the use of upcycled and recycled waste products and innovative waste collection.
In Beijing, China incentives are used to encourage citizens to recycle plastic water bottles by rewarding
them with credits on their transportation passes or mobile phone top-ups. Vending machines collecting
post-use water bottles were initially placed at subway stations where the machine calculates each
bottle’s deposit-worth based on weight and composition. It then presents the user with a choice
between mobile or transit credits. The vending machines have gained popularity and can now be found
in various public areas such as shopping malls, train stations and schools. Incom, who provided the
vending machines, have successfully recycled over 15 000 tonnes plastic annually. This system
however, competes with informal pickers, scavenging the streets and following a door to door approach
to collection. Although China is already home to a flourishing PET recycling industry, the vending
machines have raised public awareness and engagement to the value of the waste commodity
(Schiller, 2014).

Recommended way forward
Developing an effective waste beneficiation value chain as part of a circular economy can be complex
but starts with two simple steps:

Step one: Improve product design.
The most ideal situation would be to design a product with the most efficient use of resources that lends
itself to simple maintenance or upgrades, all the while minimising its waste footprint. This could be by
making a product 100% recyclable (Figure 8.6) or by designing a product that creates no harmful waste
– 100% biodegradable bio-plastic (Case Study 8.5). All products should be thinking about every stage
in its life cycle, making sure that any waste formed is either recycled, upcycled or natural degrades.

Step two: Engaging with consumers.
Engaging with all stakeholders in the waste cycle is imperative, however consumers have the ability to
drive a push strategy. Educating consumers about improved product design, 100% recyclable products
and innovative zero waste commodities will allow the civil society to make informed decisions. This will
drive markets designed around sustainability and facilitate the shift from a linear to a circular economy.
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Chapter 9: Waste and the Tourism Industry

Objective: Reducing waste within the tourism industry and large establishments. An
examination of the hotel sector.

A drive for waste reduction, reuse and recycling within all large establishments, such as major hotels,
corporations, universities, shopping centres, airports, parks and stadiums is necessary to better
manage resources and their resultant waste. Aside from the knowledge of lessening their
environmental impact, better waste management practices can also have economic benefits.
Businesses, for example, may experience an increased customer base and profit when identified as a
sustainable establishment. This chapter examines the hotel industry, as an example of how large
establishments can improve their waste management strategy. These steps can be adjusted for
application in all large establishments, including, for example, universities (Figure 9.1) and corporations
(Case Study 9.3).

Current situation
Tourism in Africa
International tourism in Africa has grown in recent years (Africa Tourism Monitor, 2015). In 2013, Africa
received 56 million tourists; up from 26 million in 2000. Since 2009, the number of planned hotels in
Africa has more than doubled (W Hospitality Group, 2017). The W Hospitality Group (2017) report
showed an even more optimistic outlook for Sub-Saharan Africa, where the number of planned hotels
has risen from 115, with a combined total of 18 191 rooms, to 310, with a total of 48 980 rooms. In
South Africa there are currently 33 planned hotels with a total of 4 484 rooms. Many of these hotels are
located near rivers, dams, lakes and oceans and may put major strain on natural resources.
In 2014, a total of 65.3 million international tourists visited the continent, compared to just 17.4 million
visitors Africa welcomed from abroad in 1990. The sector has quadrupled in size in less than 15 years.
According to the United Nations World Tourism Organisation (UNWTO), Africa’s strong performance in
2014 makes it one of the world’s fastest-growing tourist destinations, second only to Southeast Asia.
This influx of tourists brings more money to the continent and creates more jobs. In 2014 Africa
recorded US $43.6 billion in revenue, accounting for 8.1% of Africa’s total GDP. Furthermore,
approximately 20 million people are working directly or indirectly for the tourism industry across the
continent.
Very few studies on the value of coastal and marine tourism have been undertaken in Africa. However,
in South Africa it has been estimated that the oceans have the potential to contribute up to R177 billion
to the national GDP and create just over one million jobs by 2033. Of this, coastal and marine tourism
could contribute an estimated R43.3 billion to GDP and approximately double the number of jobs by
2030 (Operation Phakisa, 2016).
Tourists may generate up to twice as much solid waste per capita as local residents (IFC, 2007).
Moreover, accommodation and restaurant facilities are major contributors to packaging waste (Eurostat,
2010). With waste varying seasonally, increased waste generated in sensitive, potentially put pressure
on waste management facilities during peak season, damaging high nature value resources.
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Holidaymakers are beginning to realise their vacations have an impact on local peoples and
environments. Increasingly, they want to ensure their holidays make a positive contribution to local
economic development. Travellers appear willing to favour companies that can show they are
contributing positively to those living at travel destinations and even to pay more for this peace of mind.
Organisations such as Fair Trade Tourism (Case Study 9.1) and Seychelles Sustainable Tourism
Foundation (SSTF), Case Study 9.2, promote best practice within the tourism industry driving the shift
to ‘responsible’ tourism.

Case Study 9.1
Fair Trade Tourism, South Africa
Fair Trade Tourism (FTT) is a NPO promoting best-practice responsible tourism in Africa. FTT focuses
on growing awareness around responsible tourism in Africa as well as assisting businesses to operate
more sustainably through membership and the first and only Fair Trade Tourism certification
programmes. This standard contains a comprehensive set of 250 criteria, detailing requirements in
sustainable economic, cultural, social and environmental business performance. These include a broad
spectrum of waste management criteria emphasising the waste hierarchy (reduce, reuse and recycle)
within business operations as well as safeguarding healthy environments for communities living in the
vicinities of business establishments. An important factor is the agency of employees, who must not
only adhere to and be actively involved in environmental management plans, but also receive training
so that they may comprehend the reasons for waste management and other sustainability measures.
FTT certifies tourism businesses in South Africa, Madagascar and Mozambique, and have formal
recognition agreements with benchmarked certification programmes in Namibia, Seychelles,
Botswana, Kenya and Tanzania.
The process of moving internal and external business procedures toward certification serves as a
management tool to standardise sustainable and responsible business practices. FTT offers Business
Development Services, along with workshops and training, online resources and toolkits to its clients.
Once clients become certified, their marketing team actively links clients to markets and advises them
how to use the brand association with FTT as a competitive benefit that signifies a commitment to fair
and responsible tourism. Tour operators commit to providing preferential exposure to FTT-certified
businesses and to promoting Fair Trade holidays.
Challenges and Successes:
Aside from the positive performance of their almost 200 business partners, FTT states that the vast
majority of the tourism industry is still largely paying lip service to sustainability. There is still a
reluctance to face the short-term cost of implementing sustainable management practices, despite
evidence of medium to long-term returns on upfront investment. In particular, regulatory incentives for
businesses operating in the tourism sector are lacking. However, FTT has had success in expanding
its footprint of certified tourism businesses across South Africa and seven neighbouring countries,
thereby ensuring a strong commonly understood benchmark for best-practice sustainability in the
African tourism sector. This has largely been achieved through support from overseas donor agencies.
However, FTT stated that reliance on external donor support is not sustainable in the longer term, and
also crowds out political initiative on the part of national governments to take responsibility for
transforming industries. Although industry leaders should champion sustainability initiatives, selfregulation is not going to affect enough change and national governments should play a more proactive
role in ensuring positive change.

A number of certified businesses in FTT’s portfolio have developed innovative approaches to
minimising and upcycling waste. In the future, FTT is keen to work more closely with them and
organisations specialising in waste management in order to replicate these best practices across the
industry.
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Case Study 9.2
Seychelles Sustainable Tourism Foundation (SSTF)
The Seychelles is an archipelago off the East Coast of Africa consisting of 115 islands and is known for
its beaches, coral reefs, nature reserves and abundance of rare animals. A popular holiday destination,
the nation had over 303 000 visitors in 2016 (Seychelles National Bureau of Statistics, 2017), more
than 3.2 times the country’s population at that time.

However, Seychelles is facing a waste problem. The Mahe island landfill is expected to be full within
the next 6 years, and there is no concrete strategy in place to develop a new landfill, or to significantly
divert waste from entering landfills on the islands of Mahe, Praslin and La Digue. The Seychelles needs
clear integrated waste management programmes that utilise reduction, re-use and recycling schemes.
If current activities continue, 7–10 new landfills will be filled by 2040 (ETH Zurich/UniSey, 2017). As an
island nation, there is simply no space for such landfills (S4S, SSTF, SHTA, 2017).
The Seychelles Sustainable Tourism Foundation (SSTF) is an NGO founded in April 2017. Their vision
is to make Seychelles an international best practice example for sustainable tourism through an
integrated collaborative approach between the public, private sectors, academia and NGOs. Waste
reduction has been identified as an urgent priority according to their stakeholder interactions and is at
the core of SSTF’s work. They collaborate with other experienced NGOs to tackle the problem, such as
Sustainability for Seychelles (S4S), which has been at the forefront of waste management in
Seychelles and was also a major driving force in the new ban on disposable plastic bags and
polystyrene.

To help tackle the issue, the SSTF in cooperation with S4S and the Seychelles Hospitality and Tourism
Association (SHTA) organised events to raise public awareness about sustainable waste management.
The first two events, hosted on the occasion of World Environment Day - June 5th, 2017 (on Mahe and
Praslin), showcased documentaries about environmental protection and sustainable management of
our resources. In addition, they hosted a panel discussion about sustainable waste management in
Seychelles and the role of the tourism sector, with 150 attendees from the public, private and NGO
sectors and civil society. A speaker of the Seychelles National Assembly was in the audience and
requested an action plan. The result was an Info Brief towards Sustainable Waste Management in
Seychelles, which SSTF drafted with their partners and submitted to different authorities. It contains
recommendations such as creating a new national waste strategic plan (currently in progress), and to
initiate waste sorting and public education campaigns.
SSTF is also in close exchange with the government. The Ministry of Tourism, Civil Aviation, Ports and
Marine manages the Seychelles Sustainable Tourism Label (SSTL), a sustainable tourism
management and certification programme, with the vision that every hotel enterprise in Seychelles
integrates sustainability practices in their business operations. The label includes criteria on waste
management and the Reduce - Reuse – Recycle principle.
Recently the SSTF conducted a survey on private sector involvement in sustainable tourism among
accommodation providers on the three islands Mahe, Praslin and La Digue. The survey asked
respondents about the main challenges the Seychelles have to overcome. Waste was among the top
three answers together with awareness and education, showing that there is awareness of the waste
issue in the accommodation industry.
As a new NGO, SSTF has only just begun their efforts, but has already seen positive responses –
awareness towards sustainable waste management is growing and tourism stakeholders are
increasingly willing to act. SSTF is aiming for a Global Sustainable Tourism Council (GSTC) destination
certification for Seychelles in five years’ time.
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Responsible tourism resulting from improved waste management helps ensure the long-term
sustainability of fragile coastal ecosystems and preserve the natural beauty of the beaches, coral reefs,
forests and rivers tourists come to enjoy. In addition to these long-term benefits, hotels that practice
effective waste management will achieve benefits such as:
 Reduced manpower requirements for waste handling and disposal.
 Reduced haulage and landfill tipping fees.
 Revenue from the sale of recyclables.
 Protection from insect and rodent infestations.
 Reduction of fire hazards.
 Improved community relations.
 Compliance with government laws and regulations.
 Reduced odours and improved aesthetics and sanitation.
 Increased guest satisfaction.
 Improved reputations which may attract more visitors and increase their profit.

Recommended ways forward
Developing a plan is crucial for a large establishment to implement successful waste management. This
chapter provides guidelines to developing waste management plans for hotels and universities (Figure
9.1). These guidelines can be further adapted for use at other large establishments and businesses.
Sky New is an excellent example of how a large establishment used good waste management practices
to improve consumer awareness (Case Study 9.3).

Step one: Evaluate current waste management practices.
Evaluating current waste management practices in any establishment may be done through a ‘SelfEvaluation’ or through hiring a professional to conduct an ‘Environmental assessment’. A SelfEvaluation can be done at any time and at no added cost or minimal cost to that company. On the other
hand, a professional may require 4 to 8 hours to complete or 2 to 3 days. There is also the added cost
of getting a professional in to evaluate current practices. However, one gets invaluable information on
methods to save water, energy and materials, thereby reducing operating costs. Additionally, one may
receive a report that lists best practices for reducing, reusing, and recycling waste. Ultimately, the main
aim of any assessment is to measure the amount of waste generated, and identify the primary sources
of that waste.

Step two: Set priorities and take immediate action.
Implementation may not happen overnight, thus a company needs to identify achievable waste
management goals, set target dates and create an action plan. Simple best practices such as reduce,
reuse and recycle are key first steps to improving a hotel’s waste management strategy.
Prevention and minimisation of waste at source are the first steps in the waste hierarchy (Figure 6.2).
This will reduce the volume of waste material that needs to be handled by employees and hauled away
from the property. This can be done by:
 Purchasing products in bulk.
 Choosing products with less packaging, especially removing any products using Styrofoam.
 Communicating with suppliers indicating the change in the hotel’s environmental policy. Options
can be discussed, for example packaging may be returned to suppliers for reuse/recycling.
 Supporting local suppliers, encouraging dialogue on packaging and excessive waste.
 Purchasing durable items that can be reused over disposable or single-use products.
o Substituting plastic film with durable plastic containers to store food in refrigerators and
freezers.
o Using cloth rags instead of disposable paper towels.
o Replacing paper napkins and table coverings with linen.
o Replacing disposable plastic bags with canvas/cloth bags, wheeled bins, wheelbarrows or
carts to collect yard waste.
o Installing bulk dispensing systems for guest amenities and cleaning products instead of
using individual disposable containers.
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The next step in the waste hierarchy is to reuse products. Products should be used in their original form
for the same or a different purpose, rather than discarding them. This can be done either on-site or
through another organisation.




Furniture or equipment should be donated or sold rather than discarded. This includes old
crockery, cutlery, magazines, linen etc.
Reuse/Repurpose damaged linens and towels to make cloth bags that can be used to collect
and return laundry from guests.
Do not discard used soap. Instead mix with warm water to make soapy insect spray for indoor
and outdoor plants, or shredded to make a pre-soak solution for the laundry.

Recycling is the least favourable of the three waste management options according to the waste
hierarchy (Figure 6.2). Understanding what items are recyclable, where they are recycled and how they
are collected is imperative. For example, items such as glass, PET bottles, used cooking and motor oil,
steel and aluminium cans, paper, and printer cartridges can all be collected and recycled. Additionally,
depending on the distance an establishment is from major metropolitan areas, a compactor may make
storing cans and plastic containers easier until collection is possible. The first step is to purchase bins
to make separation of solid waste easier for employees and customers.
Hotels should have a successful composting programme. This programme must first separate
compostable materials (e.g. yard waste, vegetable cuttings, fruit peels) from non-compostable waste
(e.g. plastics, meat and fatty food waste and metals) as they are generated. As there is a range of
methods for composting, investigate which is best suited for the property. Generally, the simpler
methods are cheaper and slower, while the engineered systems are faster, require less space, and
afford more control over the composting process, reducing risks of odours.
In South Africa, Earth ProBiotic is marketing the bokashi method (anaerobic fermentation) of
composting. There is no smell, as bokashi is an odour-inhibitor, no unnecessary filling-up of landfill and
no release of harmful greenhouse gases. Bokashi is safe and contains no chemicals. Currently, Earth
ProBiotic’s clients include hotels, guest houses, fisheries, and schools. Some hotels have four tonnes of
food waste to deal with every week and they are now able to compost their waste on-site and use it to
beautify their gardens with rich, organic matter.

Step three: Continue to make improvements and investments.
The hospitality industry should continue to make changes to encourage sustainable waste
management. The hotel can then be registered with certification programmes such as Green Globe or
adopt the Green Leaf Eco Standard.
Large establishments are in a powerful position to act as role models for sustainable business
practices. The above recommendations may be applied to other large establishments, such as
universities (Figure 9.1).
With their large consumer base and extensive producer networks, large establishments have the
potential to influence both consumers and other businesses to make sustainable choices. More
corporates should use their platform to influence positive change, for example, Sky Ocean Rescue
(Case Study 9.3). Sustainable business operations are beneficial to companies themselves and can
contribute to reducing costs and overheads while also attracting positive attention from conscientious
consumers who are increasingly motivated to make purchases that are “green” and eco-friendly.
Businesses can and should make it easier for consumers to make conscientious decisions in their
purchases.
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Figure 9.1: Waste reduction plan for universities, schools and colleges.

P a g e | 94

Case Study 9.3
Action by Large Corporates, Sky Ocean Rescue
Sky is a pan-European satellite broadcasting, on-demand internet streaming media, broadband and
telephone services company. In January 2017 Sky announced the launch of their new business
transformation and public awareness campaign focused on the global marine plastics problem; Sky
Ocean Rescue.

The project has three aspects:
Sky seeks to transform their own business to become completely single-use plastic free; eliminating
single-use plastics from all operations, products and supply chains by 2020. Their 31 000 employees
no longer use plastic straws, cups or cutlery and their plastic bottle consumption has been reduced by
some 300 000 - replacing them with reusable bottles. Working with their suppliers, Sky has adopted a
life cycle approach to the sustainability of their products which include television accessories, internet
routers and modems and set top boxes. This approach enables their products to be easily
deconstructed and restored rather than discarded. All packaging for their new products as well as their
new products themselves will be single-use plastic free. Sky recycles all their set top box products.
Sky wants to encourage innovation to develop real solutions to the problem, and have created an
innovation fund of 25 million GBP to invest in and encourage new ideas. Sky wants to share their
experience in harnessing capital, investment and entrepreneurship to solve the marine waste problem
and invites others to invest in the cause.
As a prominent media company, Sky has a reach of over 100 million people and plans to use this
platform to drive positive action for marine waste issues. They launched their public awareness
campaign with the creation of a plastic whale, made out of the same amount of plastic that enters the
ocean every second, and toured it around the UK, reaching half a million people. Sky aims to create
challenging documentaries and news reports that engage and educate viewers on marine waste issues
while encouraging the public to remove single-use plastic from their lives.
As a large, international corporation, Sky has immense potential to reach a large audience, and is
taking advantage of this power to make an impact on marine waste issues. By practising what they
preach, Sky is setting an example for both their customers and for other businesses to become singleuse plastic free.
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Chapter 10: Strategy for Africa Summary

With population on the rise and overall capacity still lacking, Africa has some crucial steps to consider
towards the improvement of waste management and awareness. These steps are listed below:


Increase the quality and quantity of data collected. This data should be used to improve our
understanding of the waste cycle by developing a centralised platform where data may be
stored and made public.



Solid waste reduction from land-based activities may only be initiated once there is a clear
understanding of the waste cycle. This will assist in finding areas to improve, such as separation
at source, waste collection and/or disposal methods. This should be paralleled by the clean-up
of mismanaged waste which has already entered the environment.



Improve communication and collaboration with:
o international experts,
o experts in Africa and
o experts in one’s country.



Increase educators’ capacity to teach solid waste management by formally incorporating the
topic into the curriculum and by developing ambassadors through an educators’ training
programme.



Promote and develop public awareness campaigns that strive to inform, empower and uplift the
civil society.



All industry role players should take responsibility for products over its entire life. This may be
done through improved product design, adopting an EPR programme and/or having sound
practices in place to avoid raw materials and waste generated entering the environment. This
can only be achieved with the cooperation of all role players involved – meaning free-riders
cannot be tolerated.



Industry tools such as product design must promote the circular economy model which aims to
minimise waste and promote the reuse and recycle ideologies. This needs to be accompanied
with strong consumer engagement to drive awareness and product transformation.



Increased investment into alternative materials that utilise the circular economy ideology and do
not generate long-lasting waste.



Solid waste reduction from sea-based activities within the shipping and ports sector may be
achieved by improving on-board waste management and port reception facilities. Creating
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waste management ambassadors through training and capacity building is fundamental to drive
both areas.


African countries should ratify international and regional treaties, especially the Nairobi and
Abidjan conventions.



State’s national laws, regulation and policies should align with these international and regional
frameworks, which then need to be strictly implemented, enforced and monitored – this can only
be done with capacity building.



Waste reduction within the tourism industry and other large establishments starts with
evaluating current waste management practices. This will assist in highlighting both low hanging
fruit and areas of concern. The establishment may then make an action plan which highlights
various goals/priorities and the time frame for achievement. This must look at short, medium
and long-term goals.

Overall there needs to be increased awareness and understand of the solid waste problem coupled
with all stakeholders taking responsibility and investing in solutions.
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Appendices
Appendix 1: PETCO IMPACT DASHBOARD 2016 infographic
Circular economy thinking leverages the economic and environment Sustainable Development Goals
(SDG) clusters, impacting them all:
SUSTAINING THE ENVIRONMENT
SD GOALS: 6, 7, 13, 14 & 15
 90 749 Tonnes of Post-Consumer Bottles Recycled (22% increase over 2015)
 55% Post-Consumer Recycling Rate (3% increase over 2015)
 562 644 m3 saving of landfill space
 136 124 tonnes of Carbon emissions saved
STRENGTHENING THE ECONOMY
SD GOALS: 8, 9, 11 & 12
 62 000* income opportunities in recycling
 R2.7m spent in support of collectors through equipment and training
 R48m spent in support of contracted industry recycling projects
 R363m paid by recyclers for baled bottles delivered to plants
 R890m injected into the downstream economy
SHAPING SOCIETAL TRANSFORMATION THROUGH
SDG GOALS: 4
EDUCATION
 16 Accredited Training Courses
 3 Municipality Training Courses
 13 167 Total website sessions (last 6 months since website was launched)
 34 410 Total website page views
 1 466 Facebook Likes (218% increase on 2015)
 1 199 Twitter Followers (140% increase on 2015)
 71 Instagram Followers (started 2016)
 51 YouTube Subscribers (started 2016)
 2 Associate Member Workshops
IMPROVING GOVERNANCE
SD GOAL: 16
 PETCO achieved a clean financial audit
 >80% attendance by Directors at Board meetings (50 board meetings thus far).
 Adherence to internally developed operational management and governance processes.
SEEKING PARTNERSHIPS
 The Council for Scientific and Industrial Research (CSIR)
 International Labour Organisation (ILO)
 Department of Environmental Affairs (DEA)
 Department of Science and Technology (DST)
 Packaging SA and Member Associations
- Paper Recycling Association (PRASA)
- Polyco
- Petcan
- The Glass Recycling Company
- SAVA
- Polystyrene Council South Africa (PCSA)
 National Recycling Forum (NRF)
 Institute of Waste Management SA (IWMSA)
 PlasticslSA
 SA National Bottled Water Association (SANBWA)
 GreenCape
 SAPRO

SD GOAL: 17
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 African Marine Waste Network (AMWN)
 Consumer Goods Council of South Africa (CGCSA)
* Formula: 1 income opportunity equates to one waste picker collecting 200 bottles per day for 240
days per year. One tonne contains 33 000 bottles.

Appendix 2: Survey results
A survey with 10 questions was used by the African Marine Waste Network to find out what steps the
public thought should be taken to minimise marine debris. There were 100 respondents, made up of
20% Academics, followed by 11% who are associated with industry/business. Non-profit organisations
contributed 9% and education 8%. We also had people from tourism, national government and regional
government. It must be noted that this survey summarises the opinion of the respondents and may not
reflect the opinions of the African Marine Waste Network or other contributors.
Respondents were mostly concerned about the effect marine debris have on fauna (i.e. ingestion and
entanglement). There appears to be a lot of frustration in most survey participants to the indifference
people have to the problem. The fact that people seem unaffected when walking past litter, leaving it
there rather than picking it up. Most people felt the general public/citizens don’t seem to care about the
state of their streets/schools/beaches. There was frustration that people just see the ocean as a
communal dumping ground – out of sight, out of mind mentality. Lastly, some respondents raised
concern with regards to the negative impacts marine debris have on ecosystems. It is important to note
that no one seemed to have highlighted the economic issues such as job creation, health etc, rather all
focused on emotional, environmental issues.

Recommended way forward suggested by the survey participants
Education and public awareness:
 There needs to be national education at a school level. For example, inclusion of waste
management pathways in the school curriculum. Younger students may be educated using
cartoons and puppet shows. Older kids can get involved in animal rehabilitation centres to create
further awareness.
 Educate coastal communities and encourage them to take ownership of their beaches, becoming
stewards/ambassadors. This needs to be tailor made education initiatives for a community, as
each community is different.
 Create community outreach programmes that teach people that littering doesn’t create jobs and
in fact proper waste management will create more jobs.
 Give talks at schools and interested groups, including a beach clean-up at the end when possible.
 All professional and recreational fishers need to be educated by showing them the outcomes of
their actions and how marine litter will jeopardise their livelihood.
 Life savers could be used to educate beach goers and monitor the beaches. Banning certain
items being allowed on the beach.
 Everyone should communicate with others about avoiding certain problematic items. Additionally,
showing the alternatives available.
 Awareness can be raised by simply picking up something each time one is at the beach.
 Everyone should speak to managers in supermarkets and companies about avoiding certain
problematic items.
 Share information on social media (twitter, facebook, Instagram).
 Educating the public about what can be recycled and provide ideas on what to do with the stuff
that can't be recycled.
Industry:
 Lobby manufacturers to reduce the use of excessive packaging.
 Make all packaging companies, not just some, responsible for the processing of their waste.
 Industry should look into more eco-friendly packaging – improve product design.
Land-based solid waste management:
 Improve collection and disposal of waste.
 Improve garbage collecting services to rural areas.
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Different coloured bags can be used to collect various types of waste, which the disposal
company can then pick up.
There needs to be recycling bins everywhere that are collected on an ongoing and regular basis.
Local municipality need to offer assistance with recycling.
We need a national recycling programme for general waste and e-waste, bio-diesel and hospital
waste.
Improve infrastructure and have adequate facilities accessible to everyone, everywhere.
Improve landfill management.
Create an alternative way of dumping waste so that it doesn't end up blowing into the ocean.
Clean beaches, rivers, ocean surface, estuaries and harbours to collect what is already in the
environment. This removal of debris will prevent further degradation and damage.
Improve storm water management, particularly with respect to waste - litter traps etc.
Legitimise the picking of recyclable material at landfill sites.
Community based projects using a reward system to get waste and recyclable products.
Clean beaches, rivers, ocean surface, estuaries and harbours to collect what is already in the
environment. This removal of debris will prevent further degradation and damage.

Sea-based solid waste management:
 Reducing gear loss by the fishing industry.
 Larger accountability of the shipping industry and dumping of waste into the ocean.
 Large projects planned to remove waste from the ocean – try include cargo ships in science
projects.
 Strict fishing methods to prevent ghost fishing.
 Enforce maritime regulations and awareness in the maritime sector.
 Reward users for recycling (e.g. fishing boats bringing their litter back to shore get rewards for
every kg of plastic).
Laws, regulations and policies:
 Government need to be accountable and take responsibility. They need to improve their role in
the life cycle of waste. For example, government must increase environmental budgets.
 Government policies, legislations and regulations need to be strictly enforced and monitored.
 Monitor sewerage outlets and what effluent is being released in our rivers, estuaries and oceans.
 Strict regulations to prevent bulk carriers shipping plastic pellets from losing their cargo.
Regulations on shipping waste need to be strictly monitored.
 Monitoring the fishing industry to prevent discarding of equipment. Fishing trawlers tracked and
monitored, with more resources made available to police known sensitive marine areas.
 Regulations on businesses and industry on their waste production and how they dispose of it.
 Fines given to the people who litter, with community service being to clean up our beaches. This
would make them more aware and involved than to make them pay an amount of money.
 Harsher penalties for not only businesses but members of the public who freely discard their
rubbish any way they want.
 Corporations should be fined for not having a recycling plan in place.
 Ban the major plastic culprits:
o Micro-beads in cosmetic products.
o Plastic bags.
o Balloons.
o Banning of certain single-use items, such as straws and plastic cutlery.
o Ban cigarettes at beaches
o Banning the use of specific plastic items on the beach.
 Legislated recycling (as opposed to voluntary).
Circular economy:
 Develop alternatives to single-use plastics that don't cost a fortune.
 Design of products with circular economy in mind.
 Focus on ways to realistically beneficiate from the waste.
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Manufacture products that will last 20 years and that don't have to be replaced every 5 years.
People should have to take a license for big products such as fridges, tvs, laptops which should
come with a product lifespan e.g. 10 years. If people replace that product sooner than the
minimum lifespan they should be fined for negligence if they cannot prove product malfunction
due to the manufacture or if the product was stolen.
Develop compostable/biodegradable bioplastic products.
Investigate animals that can digest plastic.

Large establishments (i.e. hotels, companies, schools):
 Reduce the use of plastic bags and single-use items (e.g. straws, plastic packaging and
polystyrene).
 Try keep waste to a minimum, for example don’t purchase anything with excessive packaging.
 Support organic producers and grow food where possible. Locally grown food will reduce excess
waste.
 Reuse items that can be reused or try to upcycle non-recycle products.
 Have a four-bin system: 1) Compost 2) Glass 3) Plastic 4) Tins.
 Sponsor beach clean-ups or if your business is near a beach/river/estuary organise a clean-up
with employees and guests.
 All restaurants should have a recycling programme in place.
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