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Foreword

By Dr. Charlotte de Fontaubert, World Bank

We are pleased to be associated with the publication of these reports on the circular economy in
the island states of Africa and of the Indian Ocean, which aim at accelerating a development that
respects the environment and that is resilient to climate change. These documents, produced by the
Indian Ocean Commission (IOC) as part of the implementation of the sub-component AIODIS of the
second project on the Governance of fisheries and shared growth in the South-West Indian Ocean
(SWIOFish2), deal with three important aspects of circular economy in the AIODIS countries: (i) the
state of the circular economy, (ii) the questions of intellectual property with regard to innovative
projects and (iii) the prevention, reduction and control measures of marine plastic pollution.

The World Bank has supported, since 2015, the countries of Africa and of the South-West Indian
Ocean to meet the Sustainable Development Goals (SDGs) of the United Nations. To this end, we help
several countries in their transition to a more sustainable ocean economy (SDG 14). The principle
of blue economy is precisely a sustainable use of marine resources to stimulate economic growth,
livelihoods and employment, while preserving the health of the ocean ecosystems. In that sense, the
World Bank finances regional programmes on fisheries management in the islands of the Pacific, the
Caribbean, West Africa and South-West Indian Ocean. It is in this context that lies our SWIOFish2
project in coordination with the IOC.

The first objective of the project is to assist these States to grasp and to increase the economic, social
and environmental advantages of blue economy. This can be achieved by improving the management
of their marine resources, namely by limiting the depletion of the fish stocks. This is also possible
through an increase in alternative livelihood activities for targeted fishermen, and a reinforced regional
cooperation in this sector.

With the sustainability of these resources under serious threat, addressing the sources of these
multiple and interconnected threats requires us to rethink our entire economy. From the World Bank’s
perspective, this is why we are committed to supporting these states in their journey towards a circular
economy that is best described as a restorative or regenerative industrial system by intent and design.

We are confident that by pooling their experiences and their initiatives through the AIODIS cooperation
mechanism, these States will be able to better face their common challenges. Overcoming these
challenges will require the use of sufficient technical and financial means coming from institutional
frameworks and infrastructure conducive to the development of a circular economy. Thus, it was
essential to identify them for each country, so as to set up the foundations of a framework that is
adapted to different socio-economic contexts. Endowed with this new knowledge, we can henceforth
move forward together towards a circular economy that brings sustainable and inclusive growth
opportunities.
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Foreword

Plastic: a marker of our times and a responsibility for action

By Prof. Vélayoudom Marimoutou,
Secretary General of the Indian Ocean Commission

“The obligation to suffer gives us the right to know."””
Jean Rostand

Biologist Commoner draws our attention on one of the characteristics of human action: "“its capacity
to produce materials that cannot be found in nature”, and therefore "“to introduce in the system
substances that are utterly unknown to it”. The great circular economy of nature, in which “nothing is
lost, but everything is transformed”, is more and more upset and disturbed by human manoeuvres.

The Modern world is also a world of pollution and, as Barnosky said in 2014, today "there are few
places on earth that are not affected by man-made environmental pollutants. It is common to find
traces of pesticides and industrial pollutants in samples of soil and tree bark of any forest in the world,
in whales’ fat, in the body of polar bears, in fishes of most of the rivers and oceans”. Pollution has
become one of the major problems of our times; local or global, of agricultural, industrial or urban
origin, it contaminates the lands, the waters and the atmosphere, jeopardising the health of the
ecosystems and thereupon that of humans.

Plastic is emblematic of pollution in general

In 2016, J. Zalasiewikz and his colleagues propose to use plastic as an emblematic signature of
the general pollution of the Earth’s ecosystem characterising the Anthropocene epoch. Plastics are
polymers manufactured from petrochemicals, although some are made from cellulose (8% of petrol
extracted on the planet, half as raw material). Adapted to multiples uses, plastic impresses with its
theoretical capacity to infinite recycling and to the promise of saving natural resources, and because of
its hygienic qualities which led to its adoption in pharmacies and hospitals. From the 1950s onwards,
it has grown with mass consumption, on the back of synthetic materials and on the rising production
of disposable items. It has rapidly become an essential component of electronics and informatics.

Despite its theoretical infinite recycling capacity, we are far from the mark: it is estimated that 50%
is recycled or converted into energy (pyrolysis), the proportion recycled being 15% to 25% in Europe
and less than 5% in the USA. We therefore have an idea of the amount of plastic debris dispersed
each year, in the form of fragments smaller than 5 mm, or even nano plastics, in the environment.
Lightweight, easily transported by wind or water, plastic debris has invaded the entire planet, including
the oceans, where it is dispersed from the surface to the bottom of ocean basins. The lightest plastics
form areas of highest concentration around the 5 major ocean gyres. They represent a total of 25,000
tonnes of floating debris on the sea surface.
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Invasion, resistance and toxicity
The problem posed by this pollution is two-fold.

The first is its resistance. Depending on their composition, the degradation of plastics takes between
50 years and 5 centuries, or even millennia for debris to sink to the deep seabed. If we take into
account both this resistance to degradation and the 5 to 13 million tonnes of debris that reach the
world’s oceans each year, we can see the scale of the problem we are building. And according to
B. Montsaignon, ‘bioplastics’ cannot provide a real solution: their manufacture from plant materials
does not guarantee the biodegradability of polymers, and moreover it increases industrial pressure
on agricultural land; as for those that are claimed to be compostable or fragmentable, they are still
derived from petrochemical products.

Second is its toxicity: 50% of the chemical components of plastics are classified as hazardous by the
United Nations classification system for chemicals. Studies have also shown the ability of additives used
in PVC to pass into the human bloodstream, as well as the carcinogenic risks of certain components
of PVC, polystyrene, polyurethane and polycarbonate. Similarly, biologists have warned of the risks
that plastic debris poses to fauna, from micro-organisms to whales or seabirds, which are part of the
food chain right up to our plate.

Rethinking the models, blue and circular
So, what should we do?

Regeneration, reinvention and restoration form a new framework for action to (re)think our strategies,
to innovate and to provide solutions to this global challenge, which raises significant local issues in
island territories. It is not a question of going to war against plastic, which has proved to be a useful,
practical and inexpensive material. It is a question of analysing our relationship with this material, of
defining new ways of consuming and producing it, and of developing innovative ways of disposing of
it and reducing the pollution generated on our coasts and at sea.

To address the multifaceted challenge of marine plastic pollution in the islands of Africa and the Indian
Ocean, the IOC and the World Bank, through the AIODIS component of the IOC-SWIOFish2 project,
are publishing three studies on i) the state of the art of the circular economy, ii) intellectual property
issues on innovative projects and iii) measures to prevent, reduce and control marine plastic pollution.
We hope that they will prove useful to policy makers, entrepreneurs, and developers in the blue and
circular economy sectors.
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Introduction

Natural resources use and material consumptions have exponentially increased in the past 20 years
(Schandl et al., 2018; Wiedmann et al., 2015). They have led to various environmental problems
such as the biodiversity crisis but also socio-economic issues with the widening of the inequality gap
(Marques et al., 2019; Teixidd-Figueras et al., 2016). The global economic system and the capitalist
manners of exploiting natural resources have been seen as major contributors to the situation (Seis,
2001). Since the 1960s, alternative systems have been promoted including the need for a circular
economy (CE) that is restorative by design (Winans et al., 2017). The concept is nhow becoming
mainstream and has seen its implementation under other concepts such as the green and, more
recent, blue economies (D’Amato et al., 2017; Twomey & Washington, 2016).

Among existing definitions of CE, Kirchherr et al. (2017) provided a useful one for the current Indian
Ocean Developing Island States project (IODIS): an “economic system that replaces the ‘end-of-
life’ concept with reducing, alternatively reusing, recycling and recovering materials in production/
distribution and consumption processes.”. The CE operates at different level from the micro level
(products, companies, consumers), the meso-level (eco-industrial parks) and the macro level (city,
region, nation and beyond) (ibid). The CE has also been increasingly associated as a necessary step
to achieve sustainable development (Suarez-Eiroa et al., 2019). It has received increasing attention
from governments, the private sector and academia (D’Adamo, 2019; Suarez-Eiroa et al., 2019).
The European Union (EU), for example, adopted the CE Action plan in 2015 to help stimulate the
EU’s transition towards a CE (Domenech & Bahn-Walkowiak, 2019). Countries like France or the
Netherlands are seen as championing in CE implementation. Global initiatives are also burgeoning,
such as the Global Plastic Action Partnership, Circular Electronics Action Partnership or the Global
Battery Alliance (WEF, 2020). For the African and Indian Ocean Developing Island States (AIODIS) and
African countries in general, excluding Reunion Island, the circular economy is still a nascent concept
(Desmond & Asamba, 2019). However, it represents an opportunity to overcome the challenges that
the AIODIS face as island states, including the reliance of import for goods and material and the
accumulation of waste that degrades the environment (Dussaux & Glachant, 2019; Romero-Hernandez
& Romero, 2018).

The aim of the report is to look at the level of implementation of CE in AODIS. In the current blue
economy agenda that many AIODIS have adopted, it presents the opportunity to build a strong blue
economy that could be less reliant on external inputs. It is especially relevant for key areas of blue
economy that build on harvesting/extraction, the use of renewable and non-renewable resources,
and commerce and trade. Implementing a CE represents the opportunity to achieve sustainable and
inclusive blue growth. The CE framework that is used in this report is that of the Ellen MacArthur
Foundation, which has been pioneering and promoting the implementation of CE since 2013. The
framework is based on three principles: preserve and enhance natural capital by controlling finite
stocks and balancing renewable resource flows (P1), optimise resource yields by circulating products,
components, and materials at the highest utility at all times in both technical and biological cycles (P2),
and foster system effectiveness by revealing and designing out negative externalities (P3) (EMF 2015).

The report starts with a brief description of the theoretical framework based on the CE system
diagram, it then presents the current frameworks and strategies within AOIDIS that can relate to
a CE. It continues with a discussion of challenges to achieve a CE in AIODIS. It concludes with the
opportunities that can be developed with the AIODIS to boost their CE and contribute to sustainable
blue economies.
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1 Defining the Circular Economy for the AIODIS

The circular economy as defined in the introduction is a fairly new concept for the majority of the
AIODIS. However, under the global framework of sustainable development and more recently the
adoption a blue economy agenda, the AIODIS have increasingly adopted sustainable practices in terms
of production and consumption. These are, however, dispersed and often siloed under sectoral policies.

In this report, a framework is provided to analyse where the AIODIS are in implementing a circular
economy. To address both natural resources extraction and material consumption, the circular economy
system diagram of the Ellen MacArthur Foundation is used as a theoretical framework (Figure 1). The
diagram puts together the biophysical and technical cycles to address both our use of natural resources
and our material production and consumption.

Within the technical cycle that addresses material stock management, the framework of ReX has
been integrated. The ReX framework has been designed to cover different strategies of circularity
within material stock management. It goes beyond the 3R framework (reduce, reuse, recycle) that is
commonly used (Jiao & Boons, 2014) and integrates other concepts within extended frameworks such
as 4R or 9R (Table 1). It also provides a straightforward picture of the three main stages of production
“Pre-Use, Use and Post-Use” (Figure 2).

Table 1: Different frameworks and strategies within the CE

Reduce 3R 4R 9R ReX
Reuse

Recycle

Recover

Repair

Refurbish

Remanufacture

Repurpose

Rethink

Refuse

Source: EU (2008), Yoshida (2007), Potting et al. (2017), Sihvonene & Ritola (2015)



S3LNYNEILX3
JALLYO3N ANV 3OwMY3T ISINININ OL

!

NOILD3TI02
SHIASN ANY SHIWNSNOD

C B ~

ey

4
(©)
=
0
(7))
=
=
=
(®)
o
=
<
1]
)
o
4
<
(=
(o]
4
™

()]
Q
-
(]
>
()]
T
=
5
(]
=
[=)]
=
Q
S
[}
>
[}
(a]
=
(]
Q
[
o
c
8
T
[ =
-
©
c
(]
=
(]
O
‘=
Y=
<
Q
=
=)
=
>
£
o
c
o
(8]
Q
1
Ly
=}
(8]
=
O

;O_FUJE.FKM,
¥20L50334 T¥2INIHD0IE n\J/

Existing strategies and state of play

ElelgleE=t. |

m!!mitmﬂﬂ;miﬂﬂwﬂi k ) - mmﬂaumic

THIVAIE &

asn3y
Q l{l\\\ﬂ ¥3AINOYd IDINNIS NOLLYHINIO3Y \xl/e
v » UIANLOVANNYIN LONAOHd
f 1
‘I‘T - V0 ONYTID .
HIUNLOVANNYIN SLAVd % sunsnavnoy s
BHIHZE

F H I(\\z IL2VELX3 §308N0s3y
AINIWIDYNYIN MOOLS ININIOVNYIN MO STTEVMINTY
STYIE3LYIN SLINIA w @ S3T1aYMINITY

}iomauwe.dd X9y 93} pue uoijepunod Jnyjyde uadj|3 a2y3 wod} paydepe wesbeip wajsAs Awouods Jejnoai) : T ainbi4




Review report

Figure 2: ReX Framework

Source: Sihvonen & Ritola (2015)
To discuss the state of play regarding CE within the AIODIS, three methods have been used:

®  Online research on each country regarding initiatives of marine resource use and conservation,
waste and plastic management, and specific CE policy and projects

® A gathering of AIODIS presentations during the launch meeting to assess the countries’
comprehension of CE nationally

® A compilation of data from global databases that link to the state natural resources and material
uses (see Table 2).

Table 2: CE indicators and sources

Indicators Database/Source

Fisheries production FAQO’s Fishery and Aquaculture Statistics (2018)

Marine protected area coverage Marine Protection Atlas

Material consumption

: UN IRP Global Material Flows Database
Resources extraction

Renewable Energy Consumption World Bank, Sustainable Energy for All database
Waste generation World Bank’s What a waste Report (2018)
Export and Import World Bank, WITS

Country profiles World Bank and FAO databases

Source: Author’s conception
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2 Circular Economy Strategies within the AIODIS

2.1 Policy and legal frameworks promoting a circular economy within
AIODIS

For African countries, including AIODIS, the implementation of the CE concept is still very recent
(Desmond & Asamba 2019). However, the AIODIS have different laws and policies that promote
the principles of a CE despite not addressing it directly (Table 3). All 9 of the AIODIS have laws and
policies that cover the use of natural resources and management of renewable flows (See details
in Annex 4). These include texts that regulate forestry and fisheries activities, specific forestry and
fisheries codes, environmental laws and biodiversity strategies. They also cover specific texts aimed
at protecting ecosystems and species such as protected areas and water codes.

In terms of stock management, all of the countries have developed policies and laws that relate to
waste management especially regarding solid waste. The majority of the AIODIS have also addressed
the issue of plastic by prohibiting the use of plastic bags or single-use plastics. Countries that have
not implemented such prohibition have adopted phasing out policies. Mauritius and Reunion Island in
particular have regulations regarding recycling and the activity of recycling.

Table 3: Types of laws and policies available within the AIODIS relating to CE

cvl | col | GBS | MDG | MDV | MAU | REU | STP | SEY

Erwil.'onm.ental protecti.on/ v v v v v v v v v
_% . Biodiversity Conservation
L o Fisheries management v v v v v v v v v
% é Forestry management v v v v v v v v v
z % Protected Areas v v v v 7 7 7
é = | Water management v v v v v
Renewable Energy v v
‘qc'; General waste management v v v v v v v v
o g Solid waste management v v v v v
% g Recycling v v
g Plastic Bag Ban/Phase out v v v v v v

In terms of performance of the countries regarding CE policy development, Reunion Island can be
considered the most advanced. In addition to those mentioned above, it has adopted laws on energy
transition (2019), a ban on plastic bags and recently a law on the fight against waste and the circular
economy (2020). Under the impulsion of France, Reunion Island also adopted a Regional Action Plan for
the Circular Economy. The plan has five objectives including coordinating the transition towards a CE,
activating the levers of the transition, improving production and consumption, and developing loops.

Most of the AIODIS have also developed Blue Economy laws and strategies that promote the sustainable
use of marine resources, protection of marine ecosystems and waste management. That is the case
of Cabo Verde (Blue Growth Charter), Comoros (the Strategic Framework for A Policy National on
Blue Economy), Mauritius (Ocean Economy Roadmap), Reunion Island (Law on the Blue Economy)
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and Seychelles (Blue Economy Strategic Roadmap and Blue Economy Action Plan). Countries that
are to develop such Blue Economy policies, including Guinea Bissau, Madagascar and Sao Tomé and
Principe, have the opportunity to build from the AIODIS region’s experience, especially in ensuring
that blue growth does not impede on the sustainability of natural resources.

2.2 Renewable flow management: from extraction to regeneration

This section refers to the first part of the CE system diagram on management of renewable flows.
Renewable flow management refers to the use of natural resources flows towards multiple cycles, yet
in a regenerative way. It allows the rebuilding of natural stocks as well as the re-entering of nutrients
into the environment (EMF 2019). In this section, interventions relating to this management will be
presented for AIODIS. It is divided into three parts: extraction of natural resources, regeneration of
ecosystems and species, and energy recovery and extracting feedstock.

2.2.1 State of natural resources extraction and CE-related interventions

For the AIODIS, the extraction of natural resources is an essential part of economies. Most AIODIS
have experienced an increase in their domestic extraction in the past 40 years with countries like Cabo
Verde or Comoros with a more than 500% increase of domestic extraction (WU Vienna 2019). Every
year, about 45 millions of tonnes of resources are extracted from the AIODIS (Figure 3).

Figure 3: Resources extraction within the AIODIS in 2017
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Source: Compilation from WU Vienna (2019) and Cornélus et al. (2016) for Reunion Island

The extraction of natural resources can be divided into extraction of living resources and non-living
resources. In a circular economy, such extraction is aimed at manufacturing products with the aim
that products have multiple life cycles. For living resources, the case of fisheries, aquaculture and
bio-prospection represent sectors for AIODIS that are integral parts of the CE.

In fisheries, the 9 AIODIS have important production levels (Table 4) that are key to the national
economies but also for the food security of the countries. The AIODIS have a combined yearly
production of around 500,000 tonnes every year (FAO, 2018).
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Table 4: Fisheries production of AIODIS (2017)

Countries Fisheries production (tonne)

Cabo Verde 18,673
Comoros 17,021
Guinea Bissau 6,735
Madagascar 171,724
Maldives 143,258
Mauritius 26,243
Reunion Island 2,259
Seychelles 136,178
Sao Tomé and Principe 10,808
Total 532,899

Source: FAO (2018)

In terms of life cycles, fisheries products can have various uses beyond consumption, the production
of fishmeal from fish waste is widely practised within the AIODIS. However, the production is low. The
entire African production of fishmeal does not exceed 200,000 tonnes (as of 2018) which represents
less than 3% of global production. Within the AIODIS, the use of fish parts could also be replicated
on other islands. Operating by some private companies (for example, Marine Biotechnology Products,
Goia Tuna Qil), Mauritius has produced fish oil from tuna heads un-used in the canning industry. The
fish oil is sold as a food supplement.

For aquaculture, the production within AIODIS is still very low following the trend in Sub-Saharan
Africa. Fish production from aquaculture in Sub-Saharan African still represents less than 1% of
the global production. AIODIS countries such as Madagascar, Reunion Island and Mauritius have
been involved in aquaculture and mariculture. While the aquaculture sector within the IOC countries
alone is estimated at EUR 23,3 million/year, the production is mainly for consumption and exports
(Breuil & Yvergniaux, 2017). Activities to improve life cycles for the countries involved in aquaculture
would include waste management and water treatment, two aspects that are recognised as requiring
improvement in aquaculture practices.

In terms of bioprospecting, there is little literature about this topic within the AIODIS. As ocean-
based economies, marine products present opportunities for potential diversity of uses. Some countries
have developed such initiatives and can serve as a model and lessons learnt for other AIODIS
countries. These include:

®  Seaweed Aquaculture (in Madagascar). Blue Ventures, an NGO based in Madagascar has developed
seaweed aquaculture (red “cottonii” seaweed - Kappaphycus alvarezii) with local communities.
The products are bought by cosmetic companies outside the country.

® Aquatic algae production (in Madagascar). Private companies and research institutes have grown
algae (Spirulina nei - Spirulina spp.) to be used as a food supplement.

For non-living resources such as oil and gas as well as renewable energy and minerals, the AIODIS
have not fully developed activities in these areas, despite the substantial potential.

Regarding oil and gas, in 2014 important deposits were discovered within the Mozambique Channel and
provide potential of extraction for countries in the region (Richmond, 2016). AIODIS such as Maldives
and Guinea Bissau also have existing deposits that present the opportunity of exploitation. Since the
discovery of oil and gas deposits within AIODIS, exploration activities have taken place in countries
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like Madagascar, Guinea Bissau and Seychelles. Activities pertaining to oil and gas exploration have
also started in the Extended Continental Shelf in the Mascarene Plateau region jointly managed by
Mauritius and Seychelles. Since extraction itself has not taken place yet, there is an opportunity to build
a strong framework integrating circular economy principles within the future of these activities. Water
and technical materials of refineries in particular have been recycled and reused in other countries
(Alnuaim, n.d.; Kun & Jian, 2011).

For renewable energy, the AIODIS have different levels of consumption (Figure 4). Countries like
Guinea Bissau and Madagascar strongly rely on renewable energy whereas countries like Maldives,
Mauritius or Sao Tome Principe have a very low consumption.

Figure 4: Percentage of renewable energy consumption
within total consumption in the AIODIS in 2015
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Source: Compilation from Cornélus et al. (2016); World Bank (2016)

The western Indian Ocean has been assessed presenting the potential for developing energy from
ocean-based sources such as deep-ocean temperature, tidal energy, ocean current and wave energy
(Richmond, 2016). The technologies for such options are not available yet for the countries of the
Indian Ocean although prototypes have been developed (EMR in Réunion and low-cost prototype
in Mauritius). Some AIODIS, part of the IOC, however, are taking part in the ENERGIE Project, a
15-million-euro project started in 2015 and funded by the EU to develop renewable energy within
the IOC countries. As of 2019, more than 10 projects have been funded covering solar energy,
hydroelectricity and biogas (examples in Table 5).
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Table 5: Sample of projects funded under the ENERGIE project.

Country Renewable Energy Projects

Comoros - Production of energy-saving wood-fired cookers

- Biogas production from household waste

- Reforestation of ylang-ylang to reduce reliance on fuelwood

Madagascar - Social enterprise through solar lamps selling and making (Jito-Ve, Femsolar)

- Locally made turbines for a hydroelectric plant (Jiro Meva)

- Use of Jatropha grains from Jatropha oil production to generate local fuel
(Gemaha)

- Biogas production from household waste (Biogaz Diana)

- Solar panel centres in remote villages

Mauritius - Desalinisation of sea water through solar energy (Osmosun)

- Biogas production from household waste

Source: IOC (2019)

Finally, a resource that is key for the AIODIS is freshwater. Most AIODIS countries have developed
desalination plants, and processes seawater into freshwater. Countries like Cabo Verde, Maldives,
Madagascar, Mauritius (and Rodrigues) and Seychelles have built desalination plants to improve
their input in freshwater. This re-use of seawater can be seen as a key step within the CE principle of
increasing life cycles within biological flows.

Overall Diagnostic - Regarding the extraction of natural resources, the AIODIS countries have
lessons to share amongst them in terms of fisheries and aquaculture as well as renewable energy.
Existing initiatives fit within the CE principles and can be developed further. For other fields such as
oil and gas, offshore renewable energy and bioprospection, the AIODIS have not developed these
activities yet. This represents an opportunity to build frameworks and policies for these activities that
comply with the needs of a circular economy.

2.2.2 Regeneration of ecosystems and protection of species

Another important principle within the CE is regeneration or “the promotion of self-renewal capacity
of natural systems with the aim of reactivating ecological processes damaged or over-exploited by
human action” (Morseletto, 2020, p7). Within a CE, high priority is given to the natural systems from
their use to their flourishing.

For the AIODIS, in addition to terrestrial systems, the marine system plays an essential role in
sustaining economies especially considering the large national water and high seas that surround the
AIOSIS. Therefore, various biodiversity conservation policies and actions as well as initiatives towards
sustainable management of fisheries and marine resources can be included within this regeneration.

The AIODIS share common practices of regeneration that, while not labelled as such, contribute to
the reactivation of ecological processes. The following activities are found amongst the AIODIS:

® The establishment of marine protected areas (Table 6). Each AIODIS has established one or more
marine protected areas to help species flourish without human action threat.

®  The adoption of legislation protecting endangered species such as sharks from being harvested

®  Protection and restoration of coral reefs and wetlands
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Table 6: Extent of marine areas protected within the AIODIS

Countries EEZ size (km?) Marine surface Number of MPAs Coverage of the
protected (km?) EEZ

Cabo Verde! 800 561 5 0 <1%
Comoros 163 752 620 0 <1%
Guinea Bissau 123 725 9197 11 8,6%
Madagascar 1225 259 54 463 47 3,6%
Maldives 923 322 472 39 <1%
Mauritius 2 203 542 637 909 16 29%
Reunion Island 315 000 35 11 <1%
Sao Tome and 131 397 6 0 <1%
Principe
Seychelles 1 336 559 208 618 26 26%
Total 910 690 124

Source: https://mpatlas.org/countries/ and https://www.protectedplanet.net/ (for Cabo Verde and Comoros)
Accessed October 8th, 2020.

Specific regeneration initiatives that are undertaken by some countries that present some potential
of replication are:

The setup of fisheries closures (in Madagascar, Mauritius and Comoros). In the three countries,
fisheries such as octopus, crab or lobster are managed under temporary closures of the fishery
to ensure that species reach maturity and that juveniles are not caught.

The setup of LMMAs - locally managed marine areas (in Madagascar and soon in the
Seychelles) and Voluntary Marine Conservation Areas (in Mauritius). These areas are specific
marine areas, often coastal, that are managed by local communities. The management is shaped
by a set of rules that prevent destructive use and designates specific areas that cannot be accessed
by users in order to protect juvenile species.

Marine Spatial Planning (MSP) (in Seychelles). MSP is a process that allows government and
natural resource users to determine together the various use and zoning of national waters.
Seychelles has been leading such a process and finalised its MSP in 2019. Through MSP, the
Seychelles have been able to designate 30% of its national waters to be protected.

Certification of fisheries products (in Maldives). Certification schemes such as the Marine
Stewardship Council for fisheries products like tuna in the Maldives allow the resources to be
managed under environmental criteria and rules that the fish stocks can benefit from.

Adoption of catch limits (In the Indian Ocean). To recover the overfished status of yellowfin
tuna in the Indian Ocean, member parties to the Indian Ocean Tuna Commission have adopted
catch limits on their fishing effort in the region.

Overall Diagnostic - The AIODIS have progressed towards protecting natural systems from degrading.
However, efforts are still very limited in terms of protecting marine areas compared to the size of EEZs.
Efforts are also not consistent within the region with some countries like Seychelles and Mauritius much
more advanced in protection targets. Lessons can be exchanged between countries. Considering the
reliance of the AIODIS on the oceans, regeneration is a key component in achieving a CE.

1

In late October 2020, two islands in Cabo Verde were classified as a UNESCO world biosphere reserve. This new classification
is not reflected yet in the mpatlas.org data
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2.2.3 Energy recovery and extracting feedstock from island environments

The last component under renewable flow management is energy recovery and feedstock extraction.
They can take place at post-harvest as well as post-consuming phases and aim to regenerate nutrients
in the biological cycle (EMF 2020). This principle is therefore at the interface between the biological
and the technical cycles.

Within the AIODIS, energy recovery in the biological cycle takes place through the use of biological
material to generate energy. Some AIODIS, especially those members of the I0C, have developed
biogas systems through the use of organic waste and could be replicated across the other countries
(IOC 2019). Countries like Madagascar and Mauritius also recover energy from solar panels or from
the use of plants like Jatropha or sugarcane that can also generate biofuel (Sonnleitner et al., 2013;
Sultan & Khoodaruth, 2013; Whitehouse, 2020). Mauritius and Reunion Island have also extracted
biomass from mix electronics. They have built infrastructures for such energy recovery, often from
external funding, and should be supported in their activities as well as in the promotion of lessons
learnt from these initiatives.

In terms of extracting feedstock, initiatives such as compost making (as it will be developed in the
next section) are part of practices that help extract feedstock and regenerate nutrients in soil. As far
as the ocean is concerned, such regeneration is possible by inducing less anthropogenic stress in the
marine ecosystem (for example through pollution) (Duarte & Krause-Jensen, 2018; McCrackin et al.,
2017). Marine conservation-based activities of AIODIS are therefore key in this strategy. The Maldives,
for example, is building a sewerage treatment plant with financial support from the World Bank in the
capital city to prevent untreated sewage from being released into the ocean.

Overall Diagnostic - While there are initiatives that constitute a good start on energy recovery and
feedstock extraction, these are localised and of small scale. Activities that specifically address marine
ecosystems are also limited but could be enhanced through ongoing conservation activities.

2.3 Material stock management: implementing ReX strategies for
consumption and waste management

This section refers to the second part of the CE system diagram on material stock management. The
management of material stock has the aim to ensure that products have a longer life span. In the
context of AIODIS, considering their geographical isolation, the question of material stock management
is especially relevant to address issues such as the high consumption of material, including plastic
and waste management. In line with their development status, more advanced AIODIS have higher
material consumption and waste per capita compared to developing AIODIS (Figures 5 and 6). The
issue of plastic in particular represents an important threat to the ecosystems of the AIODIS. With a
total plastic consumption of more than 450,000 tonnes in 2010 (Ritchie & Roser, 2018), the AIODIS
and especially more developing ones such as Maldives, Mauritius and Seychelles have a high quantity
of plastic per capita (Figure 7).
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Figure 5: Domestic material consumption per capita within AIODIS

(excluding Reunion Island: 10,4 tones/capita in 2015)

tonnes per capita

Source: materialflows.net. Accessed October 8th, 2020 and Cornélus et al. (2016)

Figure 6: Waste Generated within the AIODIS

kg/capita/day

Source: World Bank (2020); Brink et al. (2017)
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Figure 7: Plastic waste generated (in kg) per capita within AIODIS
(excluding Reunion Island). Source: Ritchie & Roser (2018)
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As material consumption and waste management have increasingly become pressing issues, especially
in the AIODIS, we will mobilise the ReX framework (presented in Figure 2) to provide a picture of
existing initiatives within the strategies of Reduce, Reuse, Recycle and Recover.

2.3.1 Reducing material consumption and waste generation

The concept of Reduce at the pre-use stage involves various ideas including eco or sustainable
design, designing products that last longer or have multiple life cycles, and the use of less material
in production or dematerialisation. It also covers the idea of consuming less, using products longer
or building more emotional attachments to products to avoid discard.

For the AIODIS, a range of activities and initiatives are in place to promote the reduction of consumption,
especially linked to single use plastics. Industries such as tourism and fisheries have been at the
forefront of taking part in such initiatives. Common initiatives across the AIODIS include:

® Campaigning against the use plastic bags and bottles (see for example in Table 7)

®  Environmental education of the general public regarding reduction of consumption and waste
management

® The use of biodegradable fishing aggregating devices (FADs) rather than plastic based FADs in
tuna fisheries in the Indian Ocean
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Table 7: Sample of projects within AIODIS on Reducing consumption of plastic

Country Activity Project/Initiator

Maldives Promotes source-to-sea solutions to | PROMISE PROJECT
reduce marine littering in tourism

A pledge to reduce plastic use, boost |Parley AIR (Avoid, Intercept,
recycling, and support the creation of | Redesign)
new materials and methods.

Seychelles Education (online and offline) and |SYAH Free from Plastic Bag Campaign

action-oriented and policy and research
on plastic bags use

There are also Reduce schemes established in specific countries that could be replicated across AIODIS:

Deposit-refund scheme on glass bottles (in Mauritius). The scheme establishes a deposit
fee for each 700- and 330 ml glass bottles. The initiative is led by local manufacturers (such as
Phoenix Bev, Oxenham, QBL). It helps to ensure that the glass bottles are returned to the retailer
and then collected by the beverage manufacturers.

Excise Duty on Non-Biodegradable Plastic Food Containers (in Mauritius). The scheme
promotes responsible consumption and production by imposing a tax on single-use plastic food
containers, thereby reducing the generation of single-use non-biodegradable plastic food containers
and greatly reduced its use.

Use of ecological material for construction (in Madagascar and Reunion Island). The
government has supported the structuring of bio-sourced materials sectors in Réunion Island
and the creation of ecovillages in Madagascar within which ecological materials found locally are
used to build houses.

Overall diagnostic - The main challenge within the Reduce strategy is within the production cycle
and promotion of sustainable designs, where there are little recorded initiatives so far. Since AIODIS
strongly rely on imports for their goods, production is also often out of the hands of countries. However,
local industries have the opportunity to develop innovative designs.

2.3.2 Reusing natural biomass

The concept of reuse covers various strategies within the CE that promotes a sharing economy.
According to Sihvonen and Ritola (2015), Reuse includes strategies from direct reuse to remanufacture
or resynthesise (Table 8).

Table 8: Six concepts under the Reuse strategy

Reuse concepts Definition

Resale and direct reuse Reuse as it is or for another market

Repurpose Using same product for new purposes without any adjustment
Repair Restore the product into a ‘working order’

Refurbish Restore product to the extent it is not altered substantially
Remanufacture Reach the quality of a new product, ‘like-new’ or ‘as new’
Re-synthesise Creating a new artefact different from original purposes

Source: Author’s conception
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For the AIODIS, the reuse strategy is key in ensuring circularity and reduce reliance on imports (see
figures in Annexe 1). The initiatives that are shared and mainstream amongst the AIODIS include:

®  Compost production (Table 9)

® Campaigns against food waste (such as the FOODWISE initiative in Mauritius)

Table 9: Examples of reuse practices through composting within AIODIS

Country Activity Project/Initiator
Comoros Collection of organic waste to produce natural pesticides Mouniat Compost
Creation of a national platform for composting
Madagascar Collection of organic Collection of organic waste for Madacompost

compost and fuel bricks waste for compost and fuel bricks
Resale of metal and plastic components to local handcraft Fakofia Le Relais

businesses
Collection of municipal organic waste for sorting and Fakofia Le Relais
composting

Mauritius Provision of home compost bins to households to Home Composting

encourage source segregation of wastes and promote the scheme
practice of compost production and usage.
Reunion Island | Management of platforms of composting and shredding of | Green Tropical
farming waste Circle

Management and collection of organic waste to alleviate ProxiCompost
storage issues

There are Reuse schemes established in specific countries that could be replicated across AIODIS:

® Ressourceries and Good Shop (Reunion Island and Mauritius). The structures collect objects
considered as waste. By reusing or recovering materials, the collected objects are valorised.
The managing associations make products available for a modest price, after being repaired and
customised for a second life.

® Water resource management project (Cabo Verde): The project aims at solving the problem
of water scarcity and makes use of waste water for agriculture. The project targets all existing
water, including groundwater for consumption and reuses wastewater for agriculture drop by drop.

® An online platform of repair artisans (Reunion Island): The platform allows the public to find
individuals or companies that are experts in repairing various products including electronics,
furniture, etc.

Overall diagnostic - The AOISIS have developed a vast array of initiatives for the Reuse strategy.
One of the challenges of the Reuse strategy for the AIODIS is to build the capacity in the different
industries to repair, repurpose and refurbish products. However, in developing AIODIS, the informal
sector represents a rich field of exploration as it is where different repair, reuse or resale takes place
widely. There is, however, limited data regarding these practices that are key to the CE. This requires
more research and investigation on the potentiality presented by such activities.
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2.3.3 Recycling organic and plastic waste

Recycling is one of the most mainstream and accepted strategies within the production and consumption
cycle. Recycling can be defined as “any recovery operations by which waste materials are reprocessed
into products, materials or substances whether for the original or other purposes” (Sihvonen & Ritola,
2015). Recycling involves restoring products through their original or downgraded state so that they
can be suitable for different purposes.

For the AIODIS, the strategy of recycling has been adopted at different levels and in different forms.
Common initiatives include:

® Integration of recycling within waste management policies, including through the creation of
recycling centres

®  Establishing collecting points of recyclable waste

®  Development of recycling activities at different levels, including within communities (for the case of
Maldives and Seychelles), the private sector (for the case of Mauritius, Reunion Island, Madagascar,
Guinea Bissau and Comoros) and at the state level (for the case of Cabo Verde)

®  Transformation of recycling waste into needed material, including for construction and public
infrastructure like streets (Table 10)

Country

Activity

Table 10: Samples of recycling activities within the AIODIS

Project/Initiator

Cabo Verde Turning Glass bottles into sand for Tinené factory
construction
Transforming plastic waste into tile Santo Antdo Island
Comoros Recycling household waste into tiles and 2Mains initiative

bricks

Recycling discarded clothes material into bags

Yang Creation

Guinea Bissau

Transforming plastic waste into road
construction material

Binedou Global Service

Madagascar Recycling household waste into tiles and Madacompost
bricks
Transforming plastic waste into tiles and Fakofia
pavement material
Maldives Regional waste management system Clean Environment Programme
Transforming plastic bottles into shoes and Parley Maldives
clothes through Parley recycling plants
Mauritius Recycling glass bottles into construction and Plankton Recycling

decoration material

Reunion Island

Methanisation of organic waste producing a Biocarbo
biogas transformed into green electricity
Recycling old tyres into tiles, mats and other | Solygom

construction materials

Seychelles

Transforming Glass bottles into construction
material

Seychelles Breweries

Source: Author’s conception
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Within recycling operations, some AIODIS have also developed Recycle strategies and incentives to
boost productivity from recycling:

®" Financial incentive for recycling bottles locally (in Mauritius). The government provides a
financial incentive of Rs 15 per kg of PET recycled/exported for recycling. The incentive is higher
for recycling done domestically. About 40% of PET bottles are collected annually out of a volume of
about 120 million units produced per year. There is also a PET Tax of Rs 2 per bottle on production
collected by the government

® Regional strategy for recycling specific waste (amongst I0OC members). Five countries of
the AIODIS, members of the IOC have developed a regional strategy targeting specific types of
waste, notably plastic, batteries, oils and tyres. The aim of the strategy is to improve their value
after transformation. One of the priorities of the strategy includes reinforcing technical knowledge
regarding these specific types of waste and identifying the needs and potentialities of added value,
per country.

Overall diagnostic - While recycling exists within the AIODIS, existing operators are not able to
respond to the large demand of waste management required. Therefore, in current times, only key
products such as PET and glass bottles are widely recycled. There is a need to better investigate
the availability of other types of recyclable waste and especially build technical skills at different
levels to implement transformation activities. The activities presented above show the diversity of
experiences within the AIODIS and from which the replicability could be studied. Countries with similar
socio-economic contexts such as Mauritius, Maldives, Reunion Island and the Seychelles could learn
from each other and so could less advanced countries such as Comoros, Madagascar, Guinea Bissau
and Cabo Verde. Initiatives in this direction have begun, notably the ongoing cooperation between
Reunion and Mauritius on the structuring of a circular economy. AFD supports the waste strategy in
these countries. The Reunion Region also supports the structuring of the EPR sector with the public
and private sectors.

2.3.4 Recovering energy and e-waste parts

Recover is one of the less mainstream strategies with the R framework. Adopted by the European
Union (2008) and within the 4R to 9R framework, it is less developed in terms of its implementation
globally and especially in developing or coastal countries (World Bank, 2018). Sometimes considered
as covering reuse and recycle, the recover strategy in the RX framework involves retrieving valuable
or hazardous materials during the post-use phase (Sihvonen & Ritola, 2015). This strategy involves
for example energy or metal compound recovery processes (ibid).

For the AIODIS, the strategy of recovery can be embedded within recycling practices. The generation
of biogas from household waste, a practice developed in various AIODIS can be considered an energy
recovery strategy.

In terms of material recovery countries have had different involvements. A common practice within
the AIODIS and especially in less developed AIODIS likes Madagascar, Comoros, Guinea Bissau and
Cabo Verde, is the recovery of metal and other components by informal recyclers (Ferrari et al., n.d.;
Lazare et al., 2010). These recovery activities target different types of metal as well as e-waste (Lazare
et al., 2010). For more advanced countries such as Mauritius and Reunion island, the private sector
has been a key player in developing recovery activities:

" The recovery of energy and metal from old batteries and e-waste (in Mauritius and Reunion
Island). Companies (Wecycle, Recyclage Valorisation Environnement - RVE) have developed processes
to collect and recover material from e-waste that can be reused for refurbishment purposes or for an

entirely different use.
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® Industrial waste collection and recovery (in Reunion Island). A private company (Inter’'Val)
that collects and recovers parts of industrial waste (filter, containers, paints, etc.) to be exported.

Overall diagnostic - There are few records of initiatives that directly refer to the recover strategy.
It is however possible that the recovery sector is more developed than what it appears within AIODIS
especially considering the informal activities that are taking place in some of the AIODIS. What is
therefore missing is a promotion and boosting of these activities to create more value for the countries
and also provide more benefits for workers involved in such activities.
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3 Challenges and Opportunities

3.1 Challenges around fostering CE in AOIDIS

The results in section 3 have shown that the AIODIS are already involved in some CE interventions.
However, they are not coordinated under the CE as an overarching concept but more siloed in various
sectors of environmental protection and waste management. The novelty of CE for the AIODIS
represents the main driver for this lack of harmonisation. Therefore, in addition to existing challenges
in implementing sustainable ocean-based activities, implementing a CE also presents additional
challenges. These can be gathered under four types: technical, socio-economic, institutional and
ecological.

3.1.1 Limited technical capacity

One of the key challenges that AIODIS face in transitioning to a CE is the lack of technical capacity.
The low population in most of the AIODIS implies that technical capacities are not always available to
implement interventions or to develop a national strategy. Even in Reunion Island, the boosting of the
CE? stems from France’s advanced CE policy. One of the key challenges for AIODIS is therefore the
limited human resources that have the expertise to develop technically advanced CE activities. The
AIODIS also lack human resources to implement activities such as those within the ReX framework
and especially in waste management. In the latter in particular, recycling and recovering of waste
is often not considered an attractive employment for local people and is sometimes associated to a
marginalised segment of the population (Lazare et al., 2010; World Bank, 2018). Another important
gap is the limited data available as well as the capacity for data collection. Lack of data in the majority
of countries® affects both knowledge on natural flows as well as knowledge on material and waste.
Consequently, it can be difficult to adopt the best strategy in the different spheres of the CE where
data is scarce for the needs of new initiatives. Furthermore, there is also a limited collection of data
that assess the effectiveness of existing projects.

The AIODIS requires capacity building in six key areas:

® the development of a CE national strategy*

® technical knowledge in energy recovery and feedstock extraction initiatives
®  expertise in expanding recycling beyond plastic and PET bottles

® technical knowledge in material recovery

® data collection regarding natural flows and material use

® data collection assessing existing initiatives and projects

The field of reuse within AIODIS is also one that requires more development. While some skills might
be available for small repair of material, and common in developing economies, capacities around
refurbishment and remanufacturing are close to non-existent.

2 Through the Regional Plan for Waste Prevention and Management - PRPGD or the Regional Action Plan for the Circular
Economy

3 Characterisation study of waste in Réunion by ADEME in 2019

4 Except in the case of Reunion Island benefiting from the Regional Action Plan for the Circular Economy
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In terms of management of natural flows, the AIODIS have succeeded in adopting environmental
policies and implementing projects and activities towards the protection of natural ecosystems and
marine resources. These, however, still need to be reinforced. A number of lessons learned within the
AIODIS (presented in section 3) could guide countries that are less advanced.

In terms of awareness about the CE, more campaigns are also needed at all levels of the population
and especially at the production and policy levels. Within the general public, knowledge about the CE
economy is extremely limited® if not non-existent. However, the AIODIS population are increasingly
aware of the need for environmental protection and waste management, including problems related
to consumption and plastic. What is then missing is a broader awareness campaign on how current
and future initiatives could contribute to a circular economy that would be beneficial to the AIODIS
populations. A stronger effort that is needed is at the production level especially for developing AIODIS.
Companies extracting natural resources and producing goods in Africa (including in the AIODIS) have
not integrated a CE approach yet (Desmond & Asamba, 2019). This is mainly due to the fact that
production and extraction in AIODIS and generally in developing countries are following a linear and
accumulative approach that relates to achieving growth (ibid). The benefits of a CE approach is then
little known within companies. The experience of Reunion Island in involving companies and promoting
the private sector’s involvement in building a CE is a key experience for the AIODIS and represents an
opportunity for exchanges between similar industries. At the policy level, governments of the AIODIS
have only engaged in CE discussions in the past five years, with the exception of Reunion Island.
Governments are minimally aware of the requirements and benefits of the CE especially in achieving
a sustainable and inclusive blue economy.

Finally, the limitation of funds is a key challenge in developing and implementing activities within
the CE. As a common issue that developing AIODIS in particular face, the lack of financial resources
available and the reliance on foreign aid to develop projects are an important limitation for the
AIODIS. Even within the current blue economy agenda, main initiatives are led by funders such as
the World Bank or the IOC. Seychelles is one of the AIODIS that has managed to raise US$15 million
in funds from international investors for “blue bonds” designed to support sustainable marine and
fisheries projects (SeyCCAT, 2019). Furthermore, while Reunion Island has raised most of its funds
for CE through its state budget, other AIODIS might not have the budget to specifically foster CE
interventions.

3.1.2 Differentiated socio-economic contexts

The second set of challenges that the AIODIS face in the context of a CE are inherently linked to their
socio-economic contexts. The AIODIS are composed of countries with different levels of development.
Some countries are more advanced (such as Reunion Island (France), Maldives, Mauritius or Seychelles)
while the rest are at a developing stage (Table 11). Some AIODIS such as Guinea Bissau, Madagascar
or Comoros are ranked at the very bottom of the human development index of the UNDP (Table 11).

5 Mauritius has the Sign’Natir Pact established by Business Mauritius (https://www.signenatir.mu/) which promotes aspects
of the circular economy
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Table 11: HDI Ranking of AIODIS countries

Countries HDI ranking

Cabo Verde 126
Comoros 156
Guinea Bissau 178
Madagascar 162
Maldives 104
Mauritius 66
Reunion Island (France) 26
Seychelles 62
Sao Tomé and Principe 137

Ranking based on 189 countries assessed. Source: UNDP, 2020

In this context, the AIODIS have very diverse national priorities. The more advanced countries are
at the stage where some reflexion of circularity can be undertaken especially in light of increasing
consumption and accumulation of waste. The less advanced countries, however, are still aiming at
achieving development often relying on more extractive and linear economies. To this is added the
issue of waste management that developing countries are increasingly facing. That said, a CE economy
represents an opportunity for developing countries to achieve development under a CE framework
that is more regenerative for natural resources and address waste issues from the material production
stage to post-use. The challenge then lies within changing the paradigm at the highest level for less
advanced countries. AIODIS like Comoros have already started this reflexion in its blue economy
strategy and could serve as an example for other developing AIODIS.

Another aspect is the engagement of the AIODIS in developing their blue economies. There is a need
to align national priorities with circularity rather than growth. Some prospective activities under the
blue economy aspirations of countries are strongly related to linear growth. Visions such as increasing
seabed mining or further development of fisheries might have contradicting values with the CE
principles. It can therefore be a challenge for countries to achieve blue growth within a CE.

Another challenge is to show the relevance of CE for local realities. As the implementation of a CE
is emerging in western countries, making such a concept applicable to developing AIODIS is an
important issue. In countries like Madagascar or Guinea Bissau, extraction of resources is where wealth
resides and consumption of goods is seen as a sign of progress. Applying a CE economy approach
in such a context therefore can be seen as a way backward. In countries where the majority of the
population rely on day-to-day income and expenditure, concepts such as extracting or consuming
less can appear contradictory to development and economic growth. Within the developing AIODIS
in particular, CE can be seen as a western concept that will impose limits on individual and national
economic growth. On the other hand, in more advanced AIODIS, the implementation of a CE might
affect many industries that have strongly relied on extraction such as fisheries. Industrial fishing,
for example, is an important source of revenue for AIODIS in the Indian Ocean. Implementing a CE
might require a different approach to fisheries that is more geared towards protection of resources
and reduce production to a more sustainable level. Economies of countries like Seychelles that are
highly reliant on tuna fisheries, for example, might need to adjust their industrial fisheries practices
for more circularity and better use of resources.

The diverse socio-economic context within AIODIS can represent a strong obstacle to a harmonised
CE strategy. While the principles of CE could be agreed amongst countries as helping to achieve
sustainable development, their implementation requires a highly differentiated approach that considers

the specificities of each AIODIS.
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3.1.3 Institutional and political obstacles

The next set of challenges are closely linked to the socio-economic context of countries. They include
the institutional and political obstacles that countries face in order to develop a CE. First, as presented
in section 3.1, there is currently no CE framework that is readily available to implement for AIODIS,
with the exception of Reunion Island. Countries have different interventions that can be related to
implementing a CE without being directly labelled as such. While it shows that there are already
opportunities to develop the CE, it also presents the risk of having uncoordinated and potentially
contradictory policies that do not comply with the CE principles. Similarly, laws and regulations on
specific CE activities are lacking in all the AIODIS, with the exception of Reunion Island.

A second challenge is the limited means that are currently available at the state level especially for
implementation of a CE. This includes limited financial means as presented above but also institutional
structures and infrastructure that are needed to develop and especially implement circularity. This
is evidenced by current initiatives in waste management which is often project-based rather than
being long-lasting initiatives. Efforts such as recycling or material recovering require substantial
infrastructures and equipment that are not necessarily available within the AIODIS, especially
developing ones.

The third challenge is political. While the AIODIS have committed to achieving sustainable development,
including by implementing a CE (the mandating of this report being a token of that engagement),
political will is not homogenous within each country. Many of the AIODIS are also subject to political
instability and crisis. In this context, undertaking a systemic transformation such as the shift towards
a CE will be highly dependent on national priorities of political leaders. In countries like Madagascar
or Guinea Bissau, recurrent political crises represent a serious threat to enabling a systemic change.
Governments that have agreed to a CE agenda today could be replaced tomorrow. The lack of policy
continuity will strongly affect the ability of politically unstable AIODIS to fulfil their commitments
towards a CE.

In line with this instability, power relations between governments and extractive/exploitative industries
often dominate decision-making, especially in developing countries (Childs, 2018; Teixido-Figueras et
al., 2016). Industries such as mining or industrial fishing have strong influence on state actors and
on environmental policy making. Often presenting their financial contribution to national economies,
they can be reluctant in policy change and influence decision makers through lobbying. Such power
dynamics are often overlooked especially in developing countries and require particular attention if
any systemic change is to be achieved.

3.1.4 Complex ecological and geographical contexts

While implementing circularity refers to changing the paradigm in the economic system, there are
some important ecological factors that can make the implementation of a CE challenging in the
AIODIS. The first one is climate change which has serious impacts for island countries. The AIODIS
are exposed to sea-level rise and global warming. In such context, implementing new ocean-based
activities could be put at risk.

Another ecological challengethat AIODIS face is their geographical isolation and size. Some of the
AIODIS such as the Maldives and the Seychelles are constituted by small remote islands that are
separated from each other either by lagoons or deep-sea channels. The lack of connection between the
islands can make it difficult to implement a national framework of CE. On the other hand, Madagascar
has large landmass with a lack of connection between towns. In this context, implementing national
policies is also challenging. Connected cities such as capital cities benefit from initiatives and leave
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remote areas behind. The AIODIS therefore face both external and internal environmental challenges
that can directly affect the implementation of a CE policy.

3.2 Opportunities in adopting a circular economy

The challenges presented above might strongly affect the ability of AIODIS countries in fostering their
CEs. However, the CE also presents an array of opportunities that the AIODIS could benefit from.

3.2.1 Safeguarding sustainable blue economies

The first key opportunity that the CE presents to the AIODIS is the potential to achieve sustainable
and inclusive blue economies. As most of the AOIDIS have now embraced the blue economy agenda,
the CE principles could help the AIODIS develop ocean-based activities that are both regenerative and
rely on the management of material stock. This is particularly relevant for prospective activities within
the blue economy such as seabed mining, bioprospection, or offshore oil and gas extraction. Such
activities can have negative impacts on natural flows and could affect the biodiversity and ecosystems
in the long term (Allsopp et al., 2013; Cordes et al., 2016).

Another venue for the blue economy to be better implemented through a CE approach is by adopting
the system perspective within the CE which looks at implementation at three levels (Sihvonene & Ritola
2015). First is the landscape which represents the external context that actors cannot influence in the
short term but since it is highly dynamic, it requires consideration in planning action (such as climate
change). The next level is the regime level which is constituted of structures (social, technological,
economic, environmental and political) within which institutions and actors shape the system. This is
where policies can be adopted to comply with the CE principles. Finally, there is the niche-innovation
level where innovation and transformative change take place. This is where actors at the local level
and businesses could be involved. Implementing the blue economy agenda with this framework would
allow for a consideration of actions needed at all levels from considering environmental conditions to
policy and local initiatives.

3.2.2 Job creation within a CE

The second substantial opportunity from the CE is job creation. While technical capacity is currently
lacking within AIODIS towards the implementation of a CE, there are, however, areas especially
within material stock management that will benefit from job creation. From recycling to reuse and
repair frameworks, there are strong opportunities to create jobs and reinforce human resources in
these areas. If part of a national strategy, these activities can be promoted by governments as key to
sustainability. Waste and material management in particular have notable potential. Reunion Island
has started to use the CE framework to promote initiatives and businesses that address circularity.
It is an opportunity for the AIODIS to undertake learning exchange®.

3.2.3 Tackling plastic and waste issues

Another opportunity for the blue economy agenda is to strongly address the issue of plastic waste
that represents a real threat for the coasts and marine ecosystems of the AIODIS. By promoting
circularity, the question of waste, and plastic waste in particular, is addressed holistically from reduction
of consumption to recycling. Adopting a CE framework would provide AIODIS a strong framework to
tackle plastic waste. It can also bring interest and funding to the AIODIS. At the global level, various

6 Funding is available for example from INTERREG and the Réunion Region - in particular a cooperation fund of €63 million

for the countries of the IOC area
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initiatives are now underway to tackle the plastic issue (for example the MARPLASTICCS project and
many more). With a CE framework, the AIODIS would be provided with the right policy framework to
benefit from various funding that addresses the problem of plastic.

Waste management has been a key area to make progress for different countries that have adopted
a CE. It is therefore an important field where the AIODIS would benefit from external experiences
but also from support by various entities involved in waste management. African countries like South
Africa have recently adopted this approach by establishing a national plan for waste management
that are based on the CE principles (IUCN, 2020).

3.2.4 Learning exchanges within the AIODIS

Finally, the CE also presents the opportunity for the AIODIS to build from the experience of more advanced
islands such as Reunion Island as well as build its capacity. As presented in section 3.2, different AIODIS
are involved in activities that can be integrated within a CE framework. Furthermore, advanced countries
like Reunion Island have started the implementation of a CE. The AIODIS therefore can learn from each
other and share the challenges and opportunities that they have. The increased interest for the CE offers
opportunities of funding to foster these exchanges for the benefit of all the AIODIS.

Learning exchanges can take place at different levels from government level to explore the development
of CE policies, to businesses to exchange skills and initiatives. It can also take place at the public level
which would require more awareness activities regarding the value of a CE.

From the analysis of challenges and opportunities above, the AIODIS face challenges but are also
presented with opportunities in fostering CE. In order to make progress efficiently in the adoption of
a CE in AIODIS, governments and concerned stakeholders need to strongly consider the strengths,
weaknesses, opportunities and threats in the region (Table 12) and in each country (see Annex 3).
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Table 12: SWOT analysis

Weakness

Strength

A vast number of
ongoing

Interests of governments in sustainability
through their blue economy agendas

An array of policies and regulations that
can be mobilised and harmonised towards
a CE

Each country has advanced in an area or
more of the CE that can be a lesson learnt
Existence of regional collaboration already
on different initiatives

initiatives already

Promotion and support of
initiatives and policy

existing

Increase of interests of funders in
implementing CEs
Global and regional
promotes CE initiatives
Learning from more advanced islands such
as Reunion Island

platforms that

Opportunities Threat

No overarching framework for the CE, except for
Reunion Island
Limited technical
implementation
Limited data regarding informal activities relating
to the ReX framework

capacities and means of

CE as a novel concept for governments, businesses
and the public

Current dependency on external funding to
implement innovations

Climate change and sea-level rise

Political weight of extractive industries

Potential competing agenda between CE and blue
growth

Differentiated socio-economic context amongst
AIODIS can lead to different national priorities

To conclude, the AIODIS have initiated various strategies that comply with the CE principles and
framework. However, they are implemented under different policies and regulations. This prevents a
holistic approach to achieve a CE. The AIODIS need overarching frameworks that link natural resource
extraction and material consumption as described by a CE. This will allow a more coordinated approach
and will promote regenerative activities that might b marginal at the moment such as marine protected
areas or waste recycling.




Review report

4 Bibliography

Allsopp, M., Miller, C., Atkins, R., Rocliffe, S., Tabor, I., Santillo, D., & Johnston, P. (2013). Review
of the Current State of Development and the Potential for Environmental Impacts of Seabed Mining
Operations. 50.

Alnuaim, S. (n.d.). Circular Economy: A Sustainability Innovation and Solution for Oil, Gas, and
Petrochemical Industries. Retrieved 11 October 2020, from https://pubs.spe.org/en/jpt/jpt-article-
detail/?art=5340

Breuil, C., & Yvergniaux, Y. (2017). Performances socio-économiques du secteur des péches et de
I'aquaculture dans l'espace COI. http://www.fao.org/3/a-br825f.pdf

Brink, ten P., Kettunen, M., & Watkins, E. (2017). Expert Group on Green and Circular Economy in
the Outermost Regions (p. 17).

Childs, J. (2018). Extraction in Four Dimensions: Time, Space and the Emerging Geo(-)politics of
Deep-Sea Mining. Geopolitics, 1-25. https://doi.org/10.1080/14650045.2018.1465041

Cordes, E. E., Jones, D. O. B., Schlacher, T. A., Amon, D. J., Bernardino, A. F., Brooke, S., Carney, R.,
Deleo, D. M., Dunlop, K. M., Escobar-Briones, E. G., Gates, A. R., Génio, L., Gobin, J., Henry, L.-A.,
Herrera, S., Hoyt, S., Joye, M., Kark, S., Mestre, N. C., ... Witte, U. (2016). Environmental Impacts
of the Deep-Water Oil and Gas Industry: A Review to Guide Management Strategies. Frontiers in
Environmental Science, 4. https://doi.org/10.3389/fenvs.2016.00058

Cornélus, M., Pochat, S. L., Loisel, M., & Goethem, M. V. (2016). Etude descriptive et opérationnelle
sur I’économie circulaire a I'lle de la Réunion - 2016. 70.

D’Adamo, I. (2019). Adopting a Circular Economy: Current Practices and Future Perspectives. Social
Sciences, 8(12), 328. https://doi.org/10.3390/s0csci8120328

D’Amato, D., Droste, N., Allen, B., Kettunen, M., Ldhtinen, K., Korhonen, J., Leskinen, P., Matthies,
B. D., & Toppinen, A. (2017). Green, circular, bio economy: A comparative analysis of sustainability
avenues. Journal of Cleaner Production, 168, 716-734. https://doi.org/10.1016/j.jclepro.2017.09.053

Desmond, P., & Asamba, M. (2019). Accelerating the transition to a circular economy in Africa. https://
doi.org/10.4324/9780429434006-9

Domenech, T., & Bahn-Walkowiak, B. (2019). Transition Towards a Resource Efficient Circular Economy
in Europe: Policy Lessons From the EU and the Member States. Ecological Economics, 155, 7-109.
https://doi.org/10.1016/j.ecolecon.2017.11.001

Duarte, C. M., & Krause-Jensen, D. (2018). Intervention Options to Accelerate Ecosystem Recovery
From Coastal Eutrophication. Frontiers in Marine Science, 5. https://doi.org/10.3389/fmars.2018.00470

Dussaux, D., & Glachant, M. (2019). How much does recycling reduce imports? Evidence from metallic
raw materials. Journal of Environmental Economics and Policy, 8(2), 128-146. https://doi.org/10.1
080/21606544.2018.1520650

FAO. (2018). Fishery and Aquaculture Statistics. http://www.fao.org/fishery/static/Yearbook/YB2018_
USBcard/booklet/web_CB1213T.pdf

Ferrari, K., Cerise, S., Gamberini, R., & Lolli, F. (n.d.). An international partnership for the sustainable
development of Municipal Solid Waste Management in Guinea-Bissau, West Africa. 5.

IUCN. (2020, October 15). South Africa approves climate change, emissions reduction and waste
management plans. IUCN. https://www.iucn.org/news/eastern-and-southern-africa/202010/south-
africa-approves-climate-change-emissions-reduction-and-waste-management-plans



INDIAN OCEAN COMMISSION

Circular economy in the African and Indian Ocean Developing Island States
Existing strategies and state of play

Jiao, W., & Boons, F. (2014). Toward a research agenda for policy intervention and facilitation
to enhance industrial symbiosis based on a comprehensive literature review. Journal of Cleaner
Production, 67, 14-25. https://doi.org/10.1016/j.jclepro.2013.12.050

Kirchherr, J., Reike, D., & Hekkert, M. (2017). Conceptualizing the circular economy: An analysis of
114 definitions. Resources, Conservation and Recycling, 127, 221-232. https://doi.org/10.1016/].
resconrec.2017.09.005

Kun, H., & Jian, Z. (2011). Circular Economy Strategies of oil and Gas exploitation in China. Energy
Procedia, 5, 2189-2194. https://doi.org/10.1016/j.egypro.2011.03.378

Lazare, A., Devignes, F., & Enda, E. (2010). Etat des lieux du secteur informel de déchets en Afrique et
dans les Caraibes. https://mediatheque.agencemicroprojets.org/wp-content/uploads/Etat-des-lieux-
du-secteur-informel-de-d%C3%A9chets-en-Afrique-et-dans-les-Cara%C3%AFbes_VF.pdf

Marques, A., Martins, I. S., Kastner, T., Plutzar, C., Theurl, M. C., Eisenmenger, N., Huijbregts, M. A.
J., Wood, R., Stadler, K., Bruckner, M., Canelas, J., Hilbers, J. P., Tukker, A., Erb, K., & Pereira, H. M.
(2019). Increasing impacts of land use on biodiversity and carbon sequestration driven by population
and economic growth. Nature Ecology & Evolution, 3(4), 628-637. https://doi.org/10.1038/541559-
019-0824-3

McCrackin, M. L., Jones, H. P., Jones, P. C., & Moreno-Mateos, D. (2017). Recovery of lakes and coastal
marine ecosystems from eutrophication: A global meta-analysis. Limnology and Oceanography, 62(2),
507-518. https://doi.org/10.1002/Ino.10441

Morseletto, P. (2020). Restorative and regenerative: Exploring the concepts in the circular economy.
Journal of Industrial Ecology, 24(4), 763-773. https://doi.org/10.1111/jiec.12987

Richmond, M. (2016). Oil, gas and renewable energy: Western Indian Ocean (pp. 342-359). https://
doi.org/10.18356/d48eeaba-en

Ritchie, H., & Roser, M. (2018). Plastic Pollution. Our World in Data. https://ourworldindata.org/
plastic-pollution

Romero-Hernandez, O., & Romero, S. (2018). Maximizing the value of waste: From waste management
to the circular economy. Thunderbird International Business Review, 60(5), 757-764. https://doi.
org/10.1002/tie.21968

Schandl, H., Fischer- Kowalski, M., West, J., Giljum, S., Dittrich, M., Eisenmenger, N., Geschke,
A., Lieber, M., Wieland, H., Schaffartzik, A., Krausmann, F., Gierlinger, S., Hosking, K., Lenzen, M.,
Tanikawa, H., Miatto, A., & Fishman, T. (2018). Global Material Flows and Resource Productivity: Forty
Years of Evidence. Journal of Industrial Ecology, 22(4), 827-838. https://doi.org/10.1111/jiec.12626

Seis, M. (2001). Confronting the Contradiction: Global Capitalism and Environmental Health. International
Journal of Comparative Sociology, 42(1-2), 123-144. https://doi.org/10.1163/156851801300171733

SeyCCAT. (2019). Seychelles launches World’s First Sovereign Blue Bond—SeyCCAT - The Seychelles
Conservation and Climate Adaptation Trust. https://seyccat.org/seychelles-launches-worlds-first-
sovereign-blue-bond/

Sihvonen, S., & Ritola, T. (2015). Conceptualizing ReX for Aggregating End-of-life Strategies in Product
Development. Procedia CIRP, 29, 639-644. https://doi.org/10.1016/j.procir.2015.01.026

Sonnleitner, A., Rathbauer, J., Randriamalala, J. R., Raoliarivelo, L. I. B., Andrianarisoa, J. H.,
Rabeniala, R., & Ehrensperger, A. (2013). Jatropha mahafalensis oil from Madagascar: Properties
and suitability as liquid biofuel. Energy for Sustainable Development, 17(4), 326-330. https://doi.
0rg/10.1016/j.esd.2013.04.001



Review report

Sudrez-Eiroa, B., Fernandez, E., Méndez-Martinez, G., & Soto-Ofate, D. (2019). Operational principles
of circular economy for sustainable development: Linking theory and practice. Journal of Cleaner
Production, 214, 952-961. https://doi.org/10.1016/j.jclepro.2018.12.271

Sultan, R., & Khoodaruth, A. (2013). An assessment of energy balance from sugar-based ethanol for
fuel-saving and climate policy—The case of an island economy. Int. J. of Environment and Sustainable
Development, 12, 324-340. https://doi.org/10.1504/IJESD.2013.056330

Teixidd-Figueras, J., Steinberger, J. K., Krausmann, F., Haberl, H., Wiedmann, T., Peters, G. P.,
Duro, J. A., & Kastner, T. (2016). International inequality of environmental pressures: Decomposition
and comparative analysis. Ecological Indicators, 62, 163-173. https://doi.org/10.1016/].
ecolind.2015.11.041

Twomey, P., & Washington, H. (2016). A Future Beyond Growth: Towards a steady state economy.
Routledge.

UNDP. (2020). 2019 Human Development Index Ranking | Human Development Reports. http://hdr.
undp.org/en/content/2019-human-development-index-ranking

WEF. (2020). The Circular Economy Challenge. World Economic Forum. https://www.weforum.org/
projects/circular-economy/

Whitehouse, D. (2020, August 21). Solar energy is Madagascar’s key to boosting electricity in rural
areas. The Africa Report.Com. https://www.theafricareport.com/37710/solar-energy-is-madgascars-
key-to-boosting-electricity-in-rural-areas/

Wiedmann, T. O., Schandl, H., Lenzen, M., Moran, D., Suh, S., West, J., & Kanemoto, K. (2015). The
material footprint of nations. Proceedings of the National Academy of Sciences, 112(20), 6271-6276.
https://doi.org/10.1073/pnas.1220362110

Winans, K., Kendall, A., & Deng, H. (2017). The history and current applications of the circular economy
concept. Renewable and Sustainable Energy Reviews, 68, 825-833. https://doi.org/10.1016/].
rser.2016.09.123

World Bank. (2013). Fish to 2030: Prospects for Fisheries and Aquaculture (WORLD BANK REPORT
NUMBER 83177-GLB). http://documents1.worldbank.org/curated/en/458631468152376668/
pdf/831770WP0OP11260ES003000Fish0to02030.pdf

World Bank. (2016). Renewable energy consumption (% of total final energy consumption)—Guinea-
Bissau, Madagascar, Cabo Verde, Comoros, Maldives, Mauritius, Seychelles, Sao Tome and Principe |
Data. https://data.worldbank.org/indicator/EG.FEC.RNEW.ZS?locations=GW-MG-CV-KM-MV-MU-SC-ST

World Bank. (2018). What a Waste: An Updated Look into the Future of Solid Waste Management.
World Bank. https://www.worldbank.org/en/news/immersive-story/2018/09/20/what-a-waste-an-
updated-look-into-the-future-of-solid-waste-management

WU Vienna (2019): Country Profiles. Visualisations based upon the UN IRP Global Material Flows
Database. Vienna University of Economics and Business. Online available at: materialflows.net/
visualisation-centre/country-profiles



4
(©)
=
)
(7))
=
=
=
(®)
O
=
<
il
)
o
4
<
-
[a]
4
-

()]
Q
-
(]
>
()]
T
=
5
(]
=
[=)]
=
Q
S
()]
>
[}
(a]
=
(1]
Q
[
o
c
8
T
[ =
-
©
c
(]
=
(]
(8]
‘=
Y=
g
Q
=
=)
=
>
£
o
c
o
(8]
Q
1
Ly
=}
(8]
=
O

Existing strategies and state of play

puejs] uojunay JoJ spodal JISNI pue saseqelep 3ueq plioj woly uonejduwo) 824nos

1¢L 9 3! [4 0Ty € LET T 143 L¥8 669°T 655 9€€ T | 09% ¢9L 96 SS[EVRZETS
8'1L L ST 7 695 ¢ 8y1 443 4! 6¢v'0 L6E TET | 096 950 §T¢ adioulld pue awo] 0es
L8 YN 9'9 ST YN 00L ¥ YN 6T €9'81 000STE | TIS¢T 00 848 pue|s uounay
€'L9 11 LT € 616 € 699 & 8ct ¢ 8861 811 S e0T | 0v0¢C TTL89CT Snijune|y
6'£9 14 €7 9 699 ¢ 196 € 89 81 6CL'S CTe€T6 | 00€ €96 0€S SOAIPIBIW
v'es YN L1 ¥4 €LLE 80 % T9L 1 €er e ¥80'8T 6SC GTT T | 06T £8S L0 966 9T Jeasebepejy
TLE 01 €7 €9 STET 47! [4 (X4 be'T STLETT | 0T 9€ q6 06T nessig esuing
€S YN 6 £e 88T STt 26 01 981'1 ¢SLE9T | 0981 988 058 $0J0Wo0)
v'19 L 114 S geee q18 89 L 2861 795008 |00 ¥ GE6 615 8pJaA 0Ged
(W (i (rg

Burim spnpoid  ¢spui) spnpoud  gspu)  gspu)  (zTwy) (zwn) (6T0Z W)

SDIAIRS -dejnuely Ansnpul ainynduby  JO'ON  spodwy O 'ON spodx3y  ddo 6T0T 733 ssewpue]  uonendod

LN
™M

(dao j0 %)

uonnq1Iu0d Modwgy pue Jodx3

$10]09S

sJo0jedipul A1uno) T xauuy




aseqgejep yueg pjio 9yl pue MdIASJ 84njeladlll ‘Yyoleasad auljuo uo paseq sisAjeue s,joyiny :924nos
a/qejiene sem ejep oN V/N

VN YN S9A S9A YN VN VN VN VN A1910031 33seM-3 131023y
91se-3
ssewolg
13d pleogpie) |  ssewolg
Jadeg Joded | 91seM-3
sse|9 SSe|9 anseld anseld anseld
ue)y | ssewolg [e19| sse|9 Jlise|d | ssewolg J11se|d ssewolg sse|9 AJJunod Ul pajpAdaL [eLISIR 9[AdaY
SOA SoA S9A S9A SO\ SOA SOA SOA ON saAleniul bunsodwo) 9snay
SOA ON S9A S9A ON SO\ ON ON SOA anse|d asn a|buls buiuueq Adljod 0Nnpay
v/N ON SOA SO\ ON SOA ON SOA ON uonpoad seboig | UOIRORIIXD %203Spas
%SET|  %90'TH %Z'€T|  %bS'TT %T0'T| %LT'OL| %5898 | %EE'SK| %8S'9z|  (§T07) uondwnsuod AbJaus ajqemauss o | AbIous sjgemdu)y
%9¢ %T> %T> %6¢ %T> %9'€ %9'8 %T> %T> pesl04d 733 40 % uopessusbay

SuofuaAIRuI 3) jo jdwes

O
s9|dwies uonuaAlIdjul 3D uo paseq Anunod yoed jo djyoid 3D 1z xauuy [u




4
(©)
=
0
(7))
=
=
=
(®)
8]
=
<
1]
)
o
4
<
(=
(o]
4
™

()]
[J]
]
[
[
()]
©
c
L
(7]
(=]
=)}
=
Q
S
(]
S
[J]
(a]
c
(1]
[J]
(8]
(o]
c
4
©
c
-
T
c
(]
c
1]
=2
=
Y=
<
[J)
=
wd
£
>
£
(=]
c
(=]
(9]
(V)
.
L
3
($)
=
(0}

d state of play

Existing strategies an

uonelausb
9)sem pue uopdwnsuod
[elI21eW JO [9A3] YbIH

uonjessuab aysem yby 03
AJasnpul WsLIN0} ay3 JO S1S34a)U]

uonduwinsuod ABJaua 9|qemaual JO [9A3] MO
UOIRORIIXD $924n0S3J JO [9A9] YDBIH
uoiesauabal mojje 03 uonal0.d suLew MO

Adijod Juswabeuew aisem
UOIORIIXD 924N0SBI JO [9AS] MO

SOAIPIEW

SaLISNpUI 9A1JORIIXD
J0 3uanyu; buosis
uoIRIXd

$924n0S3J JO [9A3] YbIH

1oddns 03 buisodwod/20315pas)
Ul SanIAIRoe Jo Aelle uy
Juswabeuew

91SEM Ul 103235 [RWLIOUI
papJoda.Jun pue paddejun

sapijod Buisixe Jo uonejuswd|duwil Mo
UOIORIIXD S924N0SaJ JO [9A9] YBIH
uoiesauabal mojje 03 uondzy0ud Suew Mo

Ad1j0d Juswabeuew asem

eyded Jad uonesausb aisem
pue ‘uoidwnsuod Jo [9AS] MO

Jeasebepeyy

SaIISNpU| SAIIRIIXD
40 dUsNYUI buoss
uo13RIXd

$924Nn0S3. JO [9A3] YbIH

Juswabeuew
91SeM Ul 101235 |eWLIOUl
papJodatun pue paddejun

103035 buipAdal ayy dojpaaq

00)5pa3)
/3INpa./1an0da. Ul S3NIAIOR PapJodal ON

sapijod Buisixe Jo uonejuswd|duwil Mo
uoipesauabal mojje 03 uoidzl0.d SuLew Mo

Adijod Juswiabeuew aisem

UOIIJBJIX? 924N0Sa.
pue eyded Jad uonesauab aysem
‘uoidwnsuod Jo [aAa] MO

nessig eauing

SBIISNPU| BAIJIRIIXD
J0 dousnyul buons

Juswabeuew
91SEM Ul 103235 [RWLIOUI
pap.0daJun pue paddejun

sapijod Bunsixs Jo uonejuswa|duil Mo

Ad1j0d Juswiabeuew asem
U0I12BIX3 324N0S3

uoneIXd pue ejded Jad uoipessuab aisem

$924Nn0S3. JO [9A3] YbIH 103935 buipAdal ayy dojpasq uoiesausbal mojje 03 uondzy0.d Suew Mo ‘uondwinsuod Jo [9AS7] MO S0J0Wo)
JuawBeuew uondwnsuod ABJaus ajgemaual JO [9A3] MO saAIe BulpAdaI Jo HelS
S3LIASNPUI SAIIRIIXD 91SEM UJ 103235 [RULIOJUI 2035pas) Adijod Juswiabeuew 1seMm
J0 uanyur buons papJodaJun pue paddejun /2sNnal/an0dal Ul SalIAIe Paplodal ON UOIIRIIX® 324083
uoRoRIIXd saAReRIul BulpAdal PajoAR s|eLBIEW PajIWIT pue ejided Jad uoneisuab s1sem

$921n0S3J JO |9A3] YbIH buneoidas pue bunioddng - uonelausbal mojje 03 uoialold surew Mo ‘uondwnsuod Jo [9AS7 MO 9pJaj 0qe)

jeasyL

saipunyloddo

SSsau)yeom

sisAjeue ] OMS ,SO113UNOD [eNPIAIPUT € Xauuy

yibuans

Anuno)

P~
™M



uoneJausb
91sem pue uondwnsuod

spuoq
an|q Japun Buipuny a|qe|ieAy

uoiesauab 3sem Jyby 03

%00JSPa3J//49A038. Ul SAIIIAIIR PapJodal ON -

sanIARde bulpAds peoig
Adijod Juswiabeuew s3seMm

eLI3eW JO [9A3] YBIH - | ALSNpUI WISLING} SU3 JO SIS3U3U] uondLLINSU0D ABISUS 9|GRMBUSY JO [9AD] MO - | UOIDRIIX3 B0IN0S3 JO [9AD] MOT S3(IPYASS
3001Spa9y
$9LIISNPUI DAIIRIXD /3INPaJ/I9A038. Ul SAIIAIPR PapJodal ON - foijod Juswabeuew a3sem
40 3ouBNYUI BuosS Juawabeuew sapijod bunisixe 40 uonejuBLIR|dwI MO7 - - UOIIIBIIXD 324N0S3I
UOIIRIIXD 21SeM Ul J0J035 [BULIOJUI uondwinsuod AbJaus 3|qemaual Jo [9A3] MOT - | pue eyded Jad UONEISURE B)SeM adputld

$924N0S3J JO [9A3] YBIH

papJodaiun pue paddejun

uoneJausbas mojje 03 uondold aulew Mo -

‘uondwinsuod JO [9A37 MOT

pue 3Woy oes

uonoenxe

$924Nn0S3. pue uonelauab
215em ‘uondwinsuod
[eLI91RW JO [9A3] YbIH

voddns 01

SaIAIR BUNSIXD JO ABJie 1SBA
Buipuny

pue poddns 3335 buog

uondwnsuod ABIaua 3|gemaus. Jo [9A3| MO -
uoneJausbal mojje 03 uopd04d suLew Mo -

ylomawely 30
Adijod Juswiabeuew 1sem
SanIARe BulpAIRI peoig
sanijod buipAday

pURIS] UOIUNAY

uoIRIXd
$8924n0S34 pue uofelausb
9)5em ‘uopdwinsuod
|elI91eW JO [9A3] YbIH

Jealy)

uoddns 01

SaIAIR BUNSIXD JO ALie 1SBA
A1unod uj buipAdal

2Jow 10ddns 01 JUBWUOJIAUD
SSaUISNQ d|qeInoAeq

saniunyloddo

uondwnsuod ABJaua a|gemaual Jo [9A3| MO -

Ssauyeam

Ad1jod Juswiabeuew asem

SalIAIRoe BulpAdal peolg

sapijod buipAiay
yibuans

snineyy
Anuno)

(p,3u0)) sisAjeue | OMS ,SO113UNOD [BNPIAIPUT € XdUUY




INDIAN OCEAN COMMISSION

Circular economy in the African and Indian Ocean Developing Island States
Existing strategies and state of play

Annex 4: Legal and policy framework available in AIODIS

Cabo Verde

Circular Economy framing Relevant law and policy

Renewable flow management | - Act No. 86/IV/93 defining environmental policy (1993)
- Decrees on the management of protected areas (2003, 2006)

- Decree-Law 53/2005 defining the Policy on Sustainable
Exploitation of Fisheries Resources.

Stock Management - Decree-Law No. 56/2015 establishing the general regime for
prevention, production and management of waste. (2015)

- Law No. 99/VIII Prohibiting the production, importation,
distribution into the market and use of conventional plastic
bags for packaging (2015)

- Decree-Law No. 26/2020 approving the Legal Regime for Urban
Waste Management Services (2020)

Comoros
Circular Economy framing Relevant law and policy
Renewable flow management | - Framework Law related to the Environment (1994 and 1995)
- Law n© 82-015 relating to the activity of foreign fishing vessels
in Comorian maritime zones. (1982)
- National Strategy and Action Plan for the Conservation of
Biological Diversity (2000)
Stock Management - National policy raising awareness on non-compostable waste

- Comoros Emergent Plan 2030 promoting the circular, blue and
green economy (2019)

- Framework Law related to the Environment (1994 and 1995) -
including waste management measures

Guinea Bissau

Circular Economy framing Relevant law and policy

Renewable flow management | - Law No. 1/2011 approving the Basic Legislation on
Environment (2011)

- Decree-Law No. 10/2011 approving the Basic Fishing
Legislation (2011)

- Decree-Law No. 5/2011 approving the New Forestry Law
(2011)

- Decree-Law No. 5-A/1992 establishing the Water Code (1992)

- National Framework on Biotechnology and Biosafety of Guinea-
Bissau (2008)

Stock Management - Environmental Law N.1/2011 defining waste and good
practices of waste management

- Resolution N.22 of CMB/2010 for the management of Bissau
municipal solid waste
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Madagascar

Circular Economy framing Relevant law and policy

Renewable flow management

Law 2015-053 on Fisheries and aquaculture Code (2015)
Law 2015-015 on Protected areas code (2015)

Law 97-017 revising forestry regulation (1997)

Law 98-029 on Water code (1999)

National Strategy on the Restoration of Forest Landscapes
and Green Infrastructure (2017)

Environmental Programme for Sustainable Development
(2016)

Stock Management

Law on the management of industrial pollution (1999)
Law setting fees for urban sanitation (2013)

Decree prohibiting the production, importation, stockpiling
and use of plastic bags and sacks on the national territory
(2017)

Maldives

Circular Economy framing

Relevant law and policy

Renewable flow management

Law No. 4/93 on Environmental Protection and Preservation
Act of Maldives (1993)

Law No. 4/93 on Fisheries Act of the Maldives
Protected Areas Regulation (No. 2018/R-78) (2018)

Regulation on the Protection and Conservation of Environment
in the Tourism Industry. (2006)

Stock Management

A national waste management policy (2015) with objectives
including the introduction and application of the 3R concept

National Water and Sewerage Policy (2017)

Regional Waste Management Strategy and Action Plan
Malé 3R Declaration

Single Use Plastic Phase-out policy for 2020-2023
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Mauritius
Renewable flow management - Environment Protection Act 2002 (No. 19 of 2002).

- Fisheries and Marine Resources Act 2007 (Act No. 27 of 2007)

- Forests and Reserves Act 1983 (Act No. 41) National Native
Terrestrial Biodiversity and National Parks Act 2015 (No. 14 of
2015)

- Biodiversity Strategy and Action Plan 2017 - 2025 (2017)

- National Water Policy of 2014

Stock Management - Environment Protection Regulation on sound management of

PET bottles (2001)

- National Environment Policy - including waste management
(2007)

- Waste Water Management Authority Act. (2004)
- Registration of Recycler and Exporter Regulations (2013)

- Environment Protection Regulation on the Banning of Plastic
Bags (2015)

Reunion Island

Reunion Island has been strongly involved in developing policies towards the circular economy, notably
through impulsion of the French national strategy. Notably the island has a Regional Action Plan for
the Circular Economy. The plan has five objectives including coordinating the transition towards a CE,
activating the levers of the transition, improving production and consumption, and developing loops.

Circular Economy framing Relevant law and policy

Renewable flow management - Environmental code (2000 and 2018)

- Law n© 2006-436 relating to national parks, marine natural
parks and regional natural parks (2006)

- Rural and Maritime Fisheries Code (2018)

- Forestry code (2018)

- Law of 20 June 2016 for the blue economy (2016)

- Law no. 2019-1147 relating to energy and the climate (2019)

- National Strategy for Ecological Transition to Sustainable
Development 2015-2020 (2015)

Stock Management - Law on Energy Transition for Green Growth (LTECV) requiring
regions to set up Regional Plan for Waste Prevention and
Management (2015)

- Law on the fight against waste and the circular economy
(2020)

- Ban on plastic bag policy (2016)
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Sao Tomé & Principe

Circular Economy framing Relevant law and policy

Renewable flow management - Environmental Law No. 10/99 (1999)

- Fisheries Law No. 9/2001 (2001)

- Forestry Law No. 5/2001 (2001)

- Water Resources Framework Law No. 07/2018 (2018)

- Law No. 11/99 on Flora and Fauna conservation and protected
areas (1999)

- National Biodiversity Strategy and Action Plan 2015-2020
(2015)

Stock Management - Decree No. 36/99 regulating solid waste disposal (1999)

- Decree-Law No. 64/2013 creating the Environmental Impact
Tax (TIA) (2003 then 2013)

Seychelles

Circular Economy framing Relevant law and policy

Renewable flow management - Environment Protection Act 2016 (No. 18 of 2016) (2016)
- Forest Reserve Act (1976)

- Fisheries Act (No. 20 of 2014). (2014)

- National Parks and Nature Conservancy Act (1986)

- Petroleum Mining (Pollution Control) Act (1976 then 2012)
- Wild Animals (Whales Shark) Protection Regulation (2003)
- Fisheries Sector Policy and Strategy 2019 (2019)

- Seychelles Coastal Management Plan 2019 - 2024 (2019)

- Seychelles’ National Biodiversity Strategy and Action Plan
2015-2020. (2015)

- Seychelles’ Protected Areas Policy (2013)
- 2012-2020 Seychelles Sustainable Development Strategy

Stock Management - Environmental Protection Act 2016 prohibiting the import,
manufacture, distribute, or sell of Plastic bags, plastic
utensils, and polystyrene boxes

- 2014-2018 Solid Waste Management Policy (SWM Policy)






