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Prevention, reduction and control of Marine Plastic Pollution in AIODIS
APPENDIX 1. Country Working Papers

5 Madagascar

5.1 Marine plastic pollution in Madagascar

Madagascar does not currently have a comprehensive national strategy to address marine plastic
pollution (MPP).132, This report is a first step to estimate the scale of MPP, to describe the sources of
MPP and to develop a national dialogue and action plan on MPP with particular emphasis on use of
the existing solid waste management initiatives, developing awareness among key stakeholders and
identifying practical steps to combat MPP.

5.1.1 Sources of marine plastic pollution

There are three main sources of MPP in Madagascar:

®  mismanaged, or unmanaged solid waste, which is by far the most important

®  marine sources are mainly fishing activities, shipping, offshore oil and gas platforms and a minor
contribution from marine tourism

® plastics may also be transported by ocean currents from other countries.

The different sources are discussed in more detail below. Plastic waste is part of a much broader waste
management problem, one of a range of sustainable development challenges faced by Madagascar.
This note provides a preliminary estimate of marine plastic pollution (MPP) in Madagascar and provides
a synthesis of available information on MPP.

5.1.2 Estimate of marine plastic pollution and its basis

MPP is estimated primarily as a function of mismanaged land-based solid waste in Madagascar with
some additions to reflect the marine sources.!3® The estimate of MPP relies on several assumptions
based on population, solid waste generation, the proportion of plastic in the waste and the amount
of mismanaged plastic waste that is transported into the marine environment. The basis for these
assumptions is set out below. Alternative estimates of mismanaged plastic waste have not been
explored at this stage.34

The country has a population of over 27 million (about 87 percent of the total IOC-member country
population) and a population density an order of magnitude less than most of the IOC countries.
Less than 40 percent of the population is ‘urban’ and about 60-70 percent live in unplanned/informal
housing or ‘bidonvilles” which are often in small high-density plots and which are not effectively
serviced by any formal solid waste collection or management.*3> Of the urban population, 5 percent
live in coastal areas.!3¢ It is assumed that a similar proportion of rural dwellers live in coastal areas.
For the purposes of the MPP estimate, the population is divided into four groups: urban coastal, rural
costal, urban inland and rural inland.

132 MPP is generally considered to account for about 80 percent of marine litter or debris.
133 See Jambeck et al., 2014 for a description of the methodology.

134 Cordier, M. et al, 2020. Plastic pollution and economic growth: the influence of corruption and the lack of education. 2020.
https://hal.archives-ouvertes.fr/hal-02862787..

135 Urban 37.9%, 10.2 million (2019) https:
Habitat, 2010.

136 http://geodata.grid.unep.ch/mod table/table.php
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Madagascar’s topography is highly variable such that most of the populous highland areas are drained
to the eastern coast (Mozambique Channel). The topography of the eastern estuaries, combined with
the high soil erosion means that a substantial proportion of the waste plastic waste that is washed
into the lower catchments is likely to get ‘trapped’ and buried in the estuarine mudflats and become
a ‘coastal plastic sink’. The estimate of MPP is adjusted to reflect this assumption, as it is considered
that this a coastal plastic sink is not MPP. The tidal range varies widely around the island with a range
of 1-5m which suggests that waste dumped on the shoreline could potentially be washed into the
marine environment and result in MPP, particularly when flooding or storm surges occur.*3’

The collection and disposal of household solid waste varies widely by municipality, or city. There is
little or no collection in the ‘bidonvilles’, while collection can be 50 percent or greater in quartiers
where households pay collection fees either to private contractors or to the local council (mairie).
Although many municipalities have plans for managed landfills, few are effectively controlled and
there is a general lack of sanitary landfills. The mismanagement of solid waste means that the waste
plastic can be leaked or transported into the ocean by rainfall and flooding, by dumping directly into
rivers or the sea, by dumping on the shore, or by wind which carries plastic from dumps, or plastic
particles from burning plastic.

Household solid waste generation is estimated at 0.37 kg/person/day.'*® Other studies provide a
range of estimates. In 2016, household waste was estimated at 680,850 tons (28 kg/person/year, or
<0.1 kg/person/day), a likely underestimate as it is an order of magnitude less than several other
IOC countries.'* For the purposes of the estimate, it is considered that 60 percent of urban solid
waste and 90 percent of rural solid waste is mismanaged. While this value differs from that used in
preparation of the 2014 global estimate, it reflects a common practice of dumping waste directly into
the sea, on the shore, or into rivers and waterways.4°

Plastic comprised 5.79 percent of urban solid waste in a 2003 survey at the Antananarivo landfill, an
increase from 2 percent in 1996.'4* A 2014 study indicated that 10 percent of the waste was plastic
and the municipality of Moramanga estimated 12 percent in 2010.%*%2 As all the assessments were
done on urban waste, a value of 5 percent is used for the estimate, as plastic generally comprises a
lower proportion of rural waste.

The estimate of microplastic marine pollution is based exclusively on tyre abrasion and is estimated at
22 tons/year. The estimate, its basis and assumptions made are described below. The import of fishing
nets is used as a proxy for generation of MPP from fisheries. In 2019, the imports were 604 tons and
50 percent of this quantity is considered to be lost or abandoned nets and gear and effectively MPP.143
Comprehensive information on MPP from shipping and from non-Madagascar sources is not available
and the values in are placeholders which can be replaced with estimates based on future assessments.

MPP from solid waste mismanagement, from fisheries, from shipping and from non-Madagascar
sources (e.g., ocean currents) are briefly discussed in other sections.

137 Risk of cyclones, river and coastal flooding in Madagascar is considered ‘high’. https://thinkhazard.org/en/report/150-
madagascar/FL

138 World Bank,2018. What a Waste 2.0. The Ministére de I'Environnement, indicated a rate of 0.35 kg/perons/year at a
séminaire du 18 juin 2019 a Maurice. Randrianasolo, A. provided an estimate of 0.4 kg/person/day in 2019 Table ronde 6:
L'implication des CUA.

139 COI, 2019. Plan d’action de réduction et de gestion des déchets dans les pays de la COI. Janvier 2019. A 2014 study
provided an estimate of 0.6 kg/person/day (Artelia Madagascar, 2014).

140 Jambeck et al., 2014 consider that 10-20% of mismanaged waste in the coastal area leaks into the marine environment.
The 5% value used here appears consistent with direct observations made in some African countries.

141 Service de Maintenance de la Ville d’Antananarivo (SAMVA), 2003.
142 Naldéo (2014).
143 Comtrade, HS codes 5404 & 5608.

204



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

=]
=
©
o
(8]
S
()]
5
o
Q
(=
‘=
]
=
Y=
(<]
©
1=
-
[=
o
(8]
T
=
(]
c
2
=)
(9]
=
b~
()]
1=
c
o
=)
[=
()]
>
[}
1 5
o

AIODIS

APPENDIX 1. Country Working Papers

ion in

0¢0¢ »ueg pHOM

uondwnssy /324nos

‘Ajbuipaodoe pajsnlpe ag pjnoys pajewilsa Aleujwiaid siyjy ‘S|ge|ieAR S9W029q UOIIRW.IOJUI 91BINIOR S40W JO |_UOINPPR SY
"1X33] 9U3 Ul 10 3|ge3 ay3 ul papiaodd aJe suondwnsse pue s224n0s 2yl ‘(6 9|gel) 1eaA Jad suo]l 08+ '€ Inoge 1e pajewnsa si Jeasebepel Ul ddiN

puejur

jeiseo)

jeany

1ejolL

puejur

jejseo)

ueqJn

deosebepepy ul uoipnjjod s13sejd sauliew pajewn}sy "6 djqel

uope|no|ed 8/Y'S (4edA/suol) ddi paiewilsy
(so@24nos
00T S904N0s Jedsebepe|y-UON
ueado wod}) uondwnsse
(Ajuo sauAy Jed)
r44 sonse|doadi
soiase|doadiw uo a|qe) 99s
(pawnsse)
suoy 00T buiddiys + %0S z0¢g (4eaA/su0y) salaysi4
X Su0l 09 syoduwil 19N
(pawnsse) suoy 00T buiddiys 00T (1eaA/su0y) buiddiys
al1sem , , , s (1eoA/suol) aisem
Jiase|d pabeuewsiw JO 9%0T oL =i S e o) CLa vs56°¢ pijos pabeuewsiw wod) ddiA
(%) uswuolIAUD
suopduwinsse | %7 %S %T %S
duliew 03 yodsued|
uone|nd|ed ! ! ! ! ! ! ! (18aA/su03)
13eno| 0€0°80T £6C°6 CCELTT 88682 06€'¢CT 6LE°T6 104£°80¢ s15em onsed paBeuewwsii
(%)
9] 99s ‘suondwnsse | 9 o 0 o 0 0
X9 uonaw %006 %006 %006 %009 %009 %009 s1sem onsejd pabeuewsip
uone[noied | €€0°0¢ZT G2Ze'0T 8S€'0€ET LY9'TET 159°0¢ 86¢7'CST 0S/'0ST (1eaA/su0l) aysem onse|d
1x®} 29s ‘suondwnsse | %¢ %< %¢C %t %tb %%V %0 91sem jo (%) onseld
(seo| . . . . . . : (Aep
S931eW3Sd 433 W) uolend|ed e e a=10 LE LEy 4e £e0 Juosaad/b) abeiane aisepm
wau, wwm wO.N 1 1 1 1 1 1 1 1 1 1 1 1
, €¥9°'T00°'9 |89¢91S CI6°LTS'9 | /L8T'T6CE€ |89¢'9TS | 9GP L08'E |654°89/L°¢E (de@A/suoy) a1sem |ejol
91seM e Jeym >ueg plHIoMm
X3}
93S %G [e3seod ‘(uonoafold) | £L94'S60°9T | TSS'V8E’T | 8T0'08Y LT | 647’9288 | TSS'¥8E'T | 000'TTZ'OT | 8T0'T69'/C (uor|jiw) |e303 uolyendod

LN
o
o



WESTERN INDIAN OCEAN - MADAGASCAR

5.1.3 Urban plastic waste

A number of different studies estimate the percentage of plastic in household waste, or collected
waste (which may include waste from restaurants or other businesses). A 2012 study estimates 5.8
percent plastic in Antananarivo household waste.'#* A different study on Antananarivo estimated that
68,985 tons of waste plastic is produced annually on the basis of GDP/person, that 48 percent of urban
household solid waste is collected and that 10 percent of the collected waste is plastic.14®

In general, the studies indicate that plastic waste is increasing from <2 percent of household waste
in the late 1990s to 4-10 percent in 2020; that the percentage of plastic varies by area (quartier,
maire, or other unit of waste collection); that plastic waste in rural areas may be lower than in urban
areas; and that informal collection of PET bottles and other reusable/ recyclable plastics may reduce
the percentage of plastic in household waste that is formally collected or appears in waste surveys.

There is a relationship between plastic waste and income levels (Figure 21).'4¢ The current decrease in
Madagascar’s GDP/capita may temporarily reduce plastic consumption, although this may be slightly
offset by the increase in the use of plastics to combat the pandemic.

Figure 21. Relationship between income and mismanaged plastic waste
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5.1.4 Management of solid waste

It is estimated that only about 10 percent of household waste is disposed of at authorised sites, about
40 percent at unmanaged or inadequate sites and 50-70 percent is illegally dumped. Urban solid waste
collection rates vary widely by municipality and current collection levels have increased substantially
from 2011 when 21 percent of urban solid waste was collected. Technical and financial resources
to manage waste are often deficient at national and municipal government levels as solid waste
management has generally been a relatively low priority and tends to rely on external development
assistance for capital expenditure. However, a growing number of private enterprises are engaged in

144 UN —Habitat Gevalor, 2012. Identification des opportunités de recyclage et évaluation rapide du secteur de la gestion
des déchets solides a Antananarivo (Madagascar) Mai 2012. ments. I t f rme-re- -content
uploads/2020/12/A43-Diagnostic-des- |

145 COI, AFD, Seureco, Naldeo, 2014. Etude de diagnostic pour une gestion optimisee des dechets dans I’Ocean Indien.
Comm|55|on de I’Ocean Indien. COI/AO/2013/007. The estimates of collection and percentage plastic appear high. Some
of the information is sourced from AGETIPA. See also: WIOMSA, 2007. A Regional Overview & Assessment of Marine Litter
Related Activities in the West Indian Ocean Region. UNEP and Lwandle Technologies Pty Ltd.; In 2016, plastic was 13.3% of
collected waste and 9%t of market waste in Moramanga. Ramandraiarivony, M.A.F., 2016. La gestion des dechets solides dans
la Commune urbaine de Moramanga. Université d’Antananarivo.

46 Barnes, Stuart J. 2019. Understanding plastics pollution: The role of economic development and technological research.
Environmental Pollution 249, December 2019. https://www.sciencedirect.com/science/article/abs/pii/S0269749119306505
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plastic waste management and recycling.!*” Many of the relevant laws are either not enforced, or poorly
enforced.'*® There are numerous inter-related causes of mismanaged solid and plastic waste (Box 3).

Box 3. Causes of mismanaged plastic waste and solid waste in general

Uncontrolled urban expansion is a primary cause.

Policies. There is a lack of comprehensive waste management policies, plans, or strategies. These
weaknesses contribute to weak budget management; lack of a comprehensive approach based on
economic analyses (including on economic losses attributable to disease, contaminated water and
air pollution); poor development of fiscal incentives; and weak enforcement of regulations.

Governance weaknesses ranging from an inability to collect fees for waste services to irregularities
in private contracts for waste services, and lack of clarity with regards to overlapping jurisdiction
and financial responsibilities.

Laws. Lack of coherence in the regulations and general lack of awareness and application of laws.

Economies of scale in reuse/recycling. Decentralised waste management responsibilities to
municipal level fragments the value chains for recycling of plastics and accentuates the high transport
costs for low value waste.

Awareness. There is a general lack of awareness of environmental issues and impacts of mismanaged
waste. There are difficulties in translating awareness among consumers and households into
sustainable practices such as sorting of waste.

Technical capacity is weak, particularly in relation to policy, planning, governance and financing
of waste management.

Financial resources are lacking. The waste management responsibilities given to the local authorities
are not matched by either central government budget allocations, by local taxes, or revenues from
user charges for waste collection. Households also have limited ability to pay for services. This results
in dependence on development assistance for capital investment in infrastructure such as design
and construction of managed landfills and failure to maintain and replace assets (garbage trucks,
bulldozers, compacters, incinerators).

Sources: Ramandraiarivony, 2016, Randrianasolo, 2019, UN Habitat, Gevalor.**’

147 Groupe Adonis Environnement is understood to be involved in recycling of PET bottles.

148 UN Habitat, 2012. Madagascar: Profil Urbain National. Gevalor, 2015. Valorisation des déchets fermentescibles a Antananarivo.
Rapport de terrain n°2. 5/10/2015. Projet ORVA2D.

1499 Ramandraiarivony, M.A.F., 2016.La gestion des dechets solides dans la Commune urbaine de Moramanga. Université
d’Antananarivo; Randrianasolo , A. Table ronde 6 : L'implication des CUA
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Figure 22. Plastic waste in coastal and urban areas

5.1.5 Plastic pollution on beaches.

Although there have been numerous beach clean-ups, there has been little systematic assessment of
MPP or marine litter. One coastal city is reported to generate 100m? of plastic waste per day. Preliminary
data from an ongoing beach litter monitoring project notes that plastic beach litter in inhabited areas
is six time that in uninhabited areas. The coastline is often seen as a “free” for waste disposal and
benefits from a ‘free tidal removal service’. There is a widespread use of open dump sites, open air
burning, dumping in waterways, mangrove areas or on the shore.
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Table 10. Quantities of plastic collected in beach litter surveys (kg)

Location Un-inhabited beaches ‘Urban’ beaches Un-inhabited : Urban
Nosy Be 7 270 1:39
Sainte Marie 136 452 1:3
Tuléar 16 120 1:8
Fort Dauphin 24 169 1.7
Total/Average 183 1011 1:6

Presentation. Suivi et évaluation des déchets marins a Madagascar (2019-2021).1%°

Fisheries. As there is no direct information on MPP from fisheries in Madagascar, the estimate given
in should be considered as a ‘place-holder’ until such time as further information is available. Both
local small-scale and large-scale fisheries and foreign fishing are potential sources of MPP through lost
gear and garbage disposal.!>! Losses are generally related to the type of gear and location where the
fishing takes place. The import of fishing nets is used as a proxy for generation of MPP from fisheries.
It should be noted that small-scale coastal fisheries, inland fisheries, industrial trawl and tuna fisheries
and aquaculture all use nets. In 2019, the imports were 604 tons and 50 percent of this value is
assumed to represent the MPP generated.!>?

Shipping. Galley waste from shipping can be a source of MPP, particularly if the waste disposal
arrangements at ports are inadequate. Madagascar has a network of 17 ports.**3. Only five ports
(Antsiranana, Toliara, Vohémar, Toamasina, Tolagnaro) are considered to have adequate port facilities
and 75 percent of freight goes through Toamasina port. The 12 remaining ports provide regional
service for smaller vessels and have limited facilities. The Agence Portuaire Maritime et Fluviale is
responsible for port management and the relevant MARPOL implementing arrangements appear to
be in force under the law.>*

Figure 24. Fisheries and shipping are sources of MPP

Images: beche-de-mer pens, Tomasina port, gillnets

Most major ports have waste reception facilities and implement the controls required under MARPOL
Annex V. There are no reported irregularities regarding the access to waste disposal in AIODIS main
ports. Arrangements for disposal of ships garbage in smaller ports or landing sites in Madagascar may

150 GRET e RanEau, 2019. Déchets : Quelles solutions pour nos villes Malagaches? Atelier, Nov 2019. Institut Francais de
Madagascar

151 FAO, 2016. Abandoned, lost and discarded gillnets and trammel nets: methods to estimate ghost fishing mortality, and the
status of regional monitoring and management. FAO Technical Paper No. 600. Rome. Italy.

152 Comtrade, HS codes 5404 & 5608.

153 Toamasina, Antsiranana, Nosy Be, Mahajanga, Toliara, Antalaha, Vohémar, Morondava, Tolagnaro, Port Saint-Louis, Morombe,
Manakara, Antsohihy, Maintirano, Sainte Marie, Maroantsetra and Antalaha.

154 https://www.apmf.mg/en/apmf. See, e.g.: Decret No. 2017- 920.
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need attention. In addition, growing offshore oil/gas exploration activities can be a source of MPP and
effective waste management may require to be specified or included in any revisions of the legislation

on marine pollution or in the terms and conditions of concessions.

Figure 25. Shipping traffic density, current eddies and plastic carried by ocean currents (model)
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Foreign sources of MPP. It is likely that the Agulhas current can transport some MPP originating
from the East African mainland to Madagascar. However, the surface current systems appear to form
eddies rather than act as a major carrier of marine debris.'>> Shipping traffic is relatively light in the
Northern Mozambique Channel compared to off the southeast corner of Madagascar (Figure 25).
However, specific information on the quantities of MPP arriving in Madagascar is not available and
beach clean-up activities do not sort debris by possible origin. The current study on beached marine
debris (Table 10) may enable a determination of different sources. Studies of beach debris in South
Africa suggest a useful approach to determining origins.*>® In particular the analysis of plastic in beach
litter at Fort Dauphin, in comparison with other sites, is of particular interest given the proximity of

a major shipping lane.

Microplastics. The level of marine microplastic pollution depends on a wide range of factors. Population,
density of housing and the type of treatment of waste water are important. In Madagascar, slow-
moving rivers and extensive estuaries means that microplastics are less likely to get flushed into the
ocean. The main sources are likely to be untreated waste water (cosmetics, cleaning agents, laundry);
road runoff of rainwater containing microplastics from car tyre abrasion; and air-borne microplastics
resulting from burning and breakdown of macroplastics by wind and sun. As the area of surfaced/
tarmac road is relatively small in Madagascar, microplastics from tyre abrasion are likely to be trapped
in the soil before reaching the sea. The preliminary estimate of microplastic marine pollution is set
out in Table 11. It is provided as a basis for more accurate future estimates.

155 Collins, C., J. C. Hermes, and C. J. C. Reason (2016), First dedicated hydrographic survey of the Comoros Basin, J. Geophys.
Res. Oceans, 121, 1291-1305, doi:10.1002/2015]JC011418.; Quartly, G.D., et al. 2013. Mozambique Channel eddies in GCMs:
A question of resolution and slippage. Ocean Modelling Volume 63, March 2013, Pages 56-67

156 Ryan, P.G. 2019. Rapid increase in Asian bottles in the South Atlantic Ocean indicates major debris inputs from ships.

20892-20897 PNAS October 15, 2019 vol. 116 no. 42. www.pnas.org/cgi/doi/10.1073/pnas.1909816116.
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Table 11. A. Estimate of microplastic marine pollution from car tyres in Madagascar

A. tyres B. vehicles source/ assumptions

A. Madagascar car tyres 2019 (tons) 10,145 UN Comtrade, imports 2019

B. Vehicles in service (numbers) 236,979 | 2015 data (who.it/gho/data)

A. Annual microplastic loss (tons) 1,014 10% Kole et al.

B. Weight loss all /vehicles/year (tons) 435 | 1.84 kg/vehicle/year based on India
Retention in soil/ river beds 913 391 | 90% retention by soil (Kole)
Transport to the ocean (generic) 101 43| 10% (generic)* (Kole)

Adjusted by -50% (Madagascar) 51 22 | unsurfaced roads/ river topography

Source Kole et al.”” *Adjustment of -50% is made because the 10% transport estimate is from countries with widespread surfaced
roads and urban areas which facilitate tyre microplastic runoff. Most recent data available: https://apps.who.int/gho/data/node.
main.A995?lang=en

5.2 Existing and potential measures to combat MPP

5.2.1 Policy and planning

Policies. There is no overall policy or plan to combat MPP. In 2010, Madagascar prepared a national
strategy on pollution management, and while several municipalities have solid waste management
plans, there does not appear to be either a national policy or strategic plan on integrated solid waste
management. However, a variety of policy instruments have direct relevance. Some sectoral waste
management policies and plans exist, e.g., for medical waste, for dangerous chemicals, and for
implementation of obligations under international conventions (e.g. Basel, Bamako, mercury) and
some ministries and municipalities also have detailed plans at various stages of implementation.!>® A
comprehensive information system on waste quantities, on composition, or on waste disposal, upon
which to effectively plan initiatives, is lacking. In 2015, the health costs associated with pollution
were estimated at $117-166 million, or a loss of productivity equivalent to 1.2-1.7 percent of GNP.1>®
Key policy instruments include:

® Charte de I'Environnement Malagasy. Loi n°90-033 du 21 Décembre 1990 (CEM), décret
d’application n°99-954.

B Politique et Stratégie Nationale de I"Assainissement (la PSNA) adopté par le décret N° 2008
-319 du 28 Février 2008

®  Politique Nationale Environnementale (PNE) de janvier 2010

®  Ministére de L'environnement et des Forets, 2010. Stratégie nationale pour la gestion des
pollutions, Madagascar, 2010

®  Programme Environnemental Pour le Développement Durable, 2016.16°

157 Kole. P.J. at al. 2017. Wear and Tear of Tyres: A Stealthy Source of Microplastics in the Environment. Int. J. Environ. Res.
Public Health 2017, 14, 1265; doi:10.3390/ijerph14101265.

158 Min. de la Sante Publique, 2017. Politique Nationale de Gestion des Déchets Médicaux et de la Sécurité des Injections a
Madagascar. Edition 2017.

159 MEEF, 2018. Plan d’action en Matiére de Santé et de Pollution de Madagascar. Ministére de I'Environnement, de I'Ecologie
et des Foréts de Madagascar.

160 MEEF, 2016. Programme Environnemental Pour le Développement Durable. Document de référence pour les liens entre le
développement durable et les dimensions environnementales. Ao(t 2016.
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The 2010 environment strategy was based on three pillars: (i) prevention (reduction, monitoring,
capacity building); (ii) reduction of impacts; and (iii) effective management (policies, coordination).
Following adhesion to the Manila Declaration (2012), additional efforts were made through a plan
of action which included attention to marine debris and a project which established some managed
landfills.'®* The waste management problem, and the resulting marine pollution and its impacts are
recognised at national levels.'®> However, implementation of the various policies and plans have
experienced difficulties as a result of the deeper systemic structural problems of governance, the
institutional arrangements, resourcing and finance and regulation.

Box 4. Extracts from the national environmental reports (2012, 2016)

“...from a legislative and regulatory point of view, the existing texts do not suggest an easy application
because of the absence of implementing decrees for many laws. From standpoint of infrastruct,
those needed for disposal and treatment are quasi-inexistant in all the country’s larger settlements.
From the perspective of institutions, those involved in the concerned domains are numerous but
very compartmentalised. Coming to monitoring and control, the activities are often carried out on a
one-off basis, not a systematic one. As regards policy, Madagascar doesn’t have any yet to manage
pollution.

« Generally speaking, access to water and waste management tend to deteriorate in line with an
increasing demographic concentration in towns. At present, Antananarivo is ranked among the
dirtiest cities in the world, with its heaps of waste.

« As yet, there is no sorting facility in Madagascar and, in general terms, waste is not treated in
view of transformation or recycling or any form of value recuperation.

Sources.1%3

Regulation. Selected legislation of relevance to MPP is listed below (Box 5).

161 E.g., Gestion Intégrées des Déchets Solides (closure of Andralanitra).
162 République de Madagascar. 2014. Stratégie Nationale de Gestion des Risques et des Catastrophes 2016 — 2020.

163 Ministére de I'Environnement et des Foréts, 2012, Rapport sur I’état de I’environnement de Madagascar; Programme
Environnemental Pour le Développement Durable (2016) ; MEEF, 2016. Programme Environnemental Pour le Développement
Durable. Document de référence pour les liens entre le développement durable et les dimensions environnementales. Ao(t
2016. See also: Carret, Jean-Christophe, 2013. Madagascar - Country Environmental Analysis (CEA): taking stock and moving
forward (English). Washington, D.C. : World Bank Group. http://documents.worldbank.org/curated/en/599641468054534317/
Madagascar-Country-Environmental-Analysis-CEA-taking-stock-and-moving-forward.
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Box 5. Selected legislation of relevance to MPP

Environment and pollution

- Law n° 2015-003 of January 20, 2015 establishing an updated Malagasy Environment Charter ;
- Framework-law n° 99-021 of August 19, 1999, setting the policy to manage industrial pollution ;
- Decree n° 2008-319 of February 28, 2008 establishing the adopted national sanitations policy and
strategy. portant adoption de la politique et stratégie nationale de I'assainissement (PSNA).
Plastic bags

- Decree n°2017-010 prohibiting the production, importation, stockpiling and use of plastic sacks
and bags on the national territory (thickness above 50 microns is authorised) http://www.cnlegis.
gov.mg/

Urban management

- Law n° 95-035 of October 3, 1995, setting the charges for urban sanitation, amended by law n®
2013-002 of August 2, 2013 ;

- Decree n°® 63-192 of March 27, 1963, setting town planning and habitat codes, modified in 1969
by decree n° 69-335 ;

- Law n° 95-035 enacted in 1995, allowing the creation of bodies entrusted with urban sanitation
and empowered to set charges for the latter (also known as SAMVA law).

- Decree n° 96.173 reorganising Antananarivo’s Urban Maintenance Autonomous Service (SAMVA
Decree, 1996) ;

- Decree N° 2008-881 organising Urban Sanitation within the urban limits of Antananarivo, in 2008
- Decree n°® 2009-1166 reshuffling and reorganising Antananarivo’s Urban Maintenance Autonomous
Service (SAMVA)

Water

- Law n° 98-029 enacting the Water Code, on January 20, 1999, followed, in 2003, by 13
implementation decrees.

Institutions. The main responsibilities are split.'®* The communes are responsible for the organisation,
management and implementation of waste services and cleaning of public areas, collection, transport,
handling and disposal of solid wastes. The central government is responsible for dangerous wastes,
for legislation, for setting norms and for any international cooperation required. Service contracts
may lack clarity and performance measures, but as budget management is weak, contractors also
risk late payment.

A national MPP strategy? A national effort to combat MPP needs to be seen in the context of overall
waste management in Madagascar, the level of poverty, the governance challenges, the competing
national development priorities, and the scarcity of human and financial resources and cost-effective
solutions which can be adapted to the local conditions. Within the context of a national integrated
solid waste management strategy a national strategic plan on MPP could be prepared. A specialised
MPP working group could be established with a national solid waste task force. The key actors could
include, e.g., environment ministry, municipal authorities, finance ministry, chamber of commerce, the
media and concerned NGOs, and representatives of the waste-pickers, or ‘bennes’. The MPP working
group could include the fisheries administration, marine and port authorities, tourism stakeholders
and enterprises involved in the plastics and retail industries.

164 For details see: See UN Habitat 2012 p. 76
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5.2.1 Fisheries

Over 100,000 small-scale fishers catch about 135,000 tons of fish per year. About 78 percent use
boats, mainly dugout canoes and fish with gillnets, lines and traps.!®> There are also industrial shrimp
trawl and tuna fisheries. There are about 18,000 inland fishers and an aquaculture industry that also
uses nets and other plastic-based products.

li

Given the nature of the small-scale fisheries, comprehensive marking of fishing gear and ‘fishing
for lost gear may not be practical, except near marine parks or prime tourist/ dive sites, or where
volunteer divers can be used.'®® Designation of sites for collection of waste fishing gear, possibly
through the fisheries associations and EPR arrangements with importers for responsible disposal could
be of value in addressing fisheries MPP. Pilot schemes could be considered in areas where there are
existing fisheries management plans.®” EPR initiatives could be initiated at a regional level through
the Fédération des Pécheurs Artisans de I'Océan Indien, (FPAOI).

FADs are likely to be a source of marine debris from the tuna fleet, which also fishes in other WIO
countries. Analyses of beach litter from other WIO countries suggest that garbage from Asian fishing
vessels can contribute significantly to MPP, even if not fishing in the Madagascar EEZ.

For larger, ‘port-based’ vessels, reception facilities based on MARPOL Annex V requirements can
be applied to fishing vessels.®® Recycling of nets and ropes may require the economies of scale
which may only be feasible through regional schemes (e.g. catalysed by SWIOFC or I0C), through
close engagement with businesses and possibly with economic support from EPR arrangements with
importers.

There are a range of guidelines available to prevent marine debris from fishing vessels. Workshops
have been held, but it is unclear to what extent best practices are implemented in Madagascar, or
regionally. A 2019 African regional workshop indicated a generally low level of awareness on the scale
of lost or abandoned gear and nature of appropriate solutions.®®

Reduction of MPP from foreign fishing vessels requires a regional approach, particularly as foreign
vessels may land catches elsewhere (e.g., Port Louis, Victoria, Durban) and may not make port calls
to Madagascar. This could start with resolutions by IOTC and SEAFO, possibly phasing in MARPOL
Annex V requirements for vessels; introducing measures with respect to marking gear and FADs; and
specifying responsibility for recovery of lost gear. Enforcement could be through the PSMA. Appropriate
requirements could eventually become part of minimum terms and conditions of access, included in
licenses for vessels and could be an approved regional management measure. Fisheries support vessels
could be included in such a scheme. FAO could be requested to provide support for design of a phased
approach and the issue could be raised in the context of any future EU fisheries access agreement.

Although many small-scale fishing vessels are wooden, fibreglass (GRP) fishing vessels and other
GRP vessels are progressively reaching the end of their useful life. Abandoned GRP vessels present

165 Fisheries represents 5% of GDP and 13% of exports and provides about 20% of animal protein consumption.

166 Small-scale fishers often create local or ‘proprietary’ systems of marking fishing gear to prevent theft, or help in the recovery
of lost gear.

167 E.g., Ambaro, Antongil Bay, and Androy and Atsimo-Atsinanana areas.

168 Huntington, T.C., 2016. Development of a best practice framework for the management of fishing gear. Part 2: Best practice
framework for the management of fishing gear. Confidential report to World Animal Protection; Also see the Global Ghost Gear
Initiative.

169 Macfadyen, G., Huntington, T., and Cappell, R. 2009. Abandoned, lost or otherwise discarded fishing gear.

UNEP Regional Seas Reports and Studies No.185; FAO Fisheries and Aquaculture Technical Paper, No. 523. Rome, UNEP/FAO.
2009. 115p.; FAO 2020. Report of 2019 FAO Regional workshops on best practices to prevent and reduce abandoned, lost
or discarded fishing gear in collaboration with the Global Ghost Gear Initiative. Port Vila, Vanuatu, 27-30 May 2019. Bali,
Indonesia, 8-11 June 2019. Dakar, Senegal, 14-17 October 2019. Panama City, Panama, 18-23 November 2019. FAO Fisheries
and Aquaculture Report No 1312. Rome. https://doi.org/10.4060/ca9348en.
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a growing plastic waste problem and are likely to progressively degrade to marine microplastics if
abandoned on beaches. Most countries have no provision for appropriate disposal of GRP vessels. Rules
for their disposal are required and the responsibilities specified. Measures could include a requirement
that the annual vessel registration fee is paid until appropriate disposal is certified. EPR schemes may
be difficult to design given the life of these boats.

5.2.2 Shipping and tourism

Ensuring that Madagascar meets its obligations under MARPOL Annex V is the key action. Engagement
between vessels operators and agents, port officials and waste disposal enterprises can help to ensure
compliance on ships garbage disposal. Clarity on responsibilities for control, for inspection of ship’s
waste management logbooks and monitoring of practices at smaller ports may require agreements
between port authorities, responsible ministries and municipal waste management authorities.
Dialogues could also help in separation of recyclables in ship’s garbage.'’® Possible dialogues with
IMO and regional port authorities could ensure coordinated measures to prevent dumping of waste
by shipping in the region and to foster codes of conduct for regional shipping lines.'”* MARPOL Annex
V also applies to the disposal of garbage from fixed or floating platforms engaged in the exploration
or exploitation of seabed oil and gas and should be stipulated in the relevant authorisations.

Tourism is not considered a significant driver of MPP and may provide an incentive to maintain the
cleanliness of beaches and waterfronts.

5.2.3 Circular economy

There are a number of companies that manage or recycle plastic waste. They are concentrated in the
larger cities and several NGOs are engaged in supporting awareness raising, organisation of waste
pickers (locally termed ‘bennes’). Madagascar’s Rural Access Index shows that only 11.4 percent of
the population have access to a good road network and the mountainous terrain also means that
Madagascar has one of the highest transport costs in Africa ($0.14/km/ton), both of which constrains
scaling up of waste collection. Consideration could be given to the organisation of waste pickers and
development of EPR in relation to major waste items, such as PET bottles. About 19 percent of Tana
households sort waste, of which 70 percent sort plastic bottles. There are over 20 companies involved
in plastic manufacture and/ or recycling (Box 6). In addition to plastic recycling, there is a thriving
market for reuse of wastes (Figure 26).

70 A wide range of IMO guidelines are available: Prevention of Pollution by Garbage from Ships https://www.imo.org/en/
OurWork/Environment/Pages/Garbage-Default.aspx; Resolution MEPC.220(63) Guidelines for the Development of Garbage
Management Plans; 2017 Guidelines for the implementation of MARPOL Annex V. https://wwwcdn.imo.org/localresources/en/
OurWork/Environment/Documents/MEPC.1-Circ.834-Rev.1.pdf; IMO, 2018. Consolidated guidance for port reception facility
providers and users. https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/MEPC.1-Circ.834-Rev.1.pdf.

171 UK Chamber of Shipping, 2020. Best Practice on combatting Single-Use Plastic in Shipping; Carnival Corporation & PLC,
2019. Sustainability from Ship to Shore FY2019 Sustainability Report.
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Box 6. Enterprises involved in plastic manufacture and / or recycling

®  Groupe Adonis Environnement, Antananarivo Cleaning and milling of various plastics for resale,
>80 tons/year

®  Madacompost, Mahajanga. Recycling of plastics (LDPE/PEBD), manufacture of bricks and
pavement, 80 tons/year.

®  MGETHAN Mi Harisoa, Antananarivo. Recycling of plastics (LDPE), manufacture of bricks, tiles
and pavement (sand, cement, plastic).

®  Plastik 2000 Ankadimbahoaka. Sorting, washing, milling and granulation f plastics collected
by informal waste collectors. Resale for local manufacture (e.g. PET bottles)

B Société SMTP Antananarivo. Plastic manufacturer (sandals, many other products). Recycling
of PET and industrial plastic packaging, 160 tons/year.

®  SVITAPLAST Antananarivo. Manufacture of plastic items, buckets, bottle tops.
®  Star. About 800 tons of waste plastic processed (2012), including for export.

® Le Relais Madagascar provides a public waste sorting service in Fianarantsoa and sends the
products to various enterprises.

®  SARL Madacompost, Majunga sorts about 7,000 tons of waste per year.

®  Others include: Vohitra Environnement, CNRIT, Plastim’at (Antananarivo)

Sources: Charbuillet and others.’”?

Figure 26. Plastic reuse in Madagascar

Images : PET bottle wall;, Tana ‘marche des bennes’; hot sauce, Diego Suarez

About 9,000 tons of plastic packaging are imported annually. This is a significant market — about 0.6
percent of imports with a value of over $24 million and average import value of $2.7/kg.'”> Madagascar
benefits from a number of strengths and opportunities to expand the circular economy for plastics:74

® increase in household waste collection and increased sorting of waste by households

® gradual establishment of coordination mechanisms between solid waste management
stakeholders

®  existing plastics industry and local markets for reuse and recycled plastic; possible opportunities
for incineration for energy

172 Charbuillet, C. et J.-M. Meurville, 2018 Etude de la gestion des déchets plastiques de la zone COI. Arts et Meties, ParisTech,
AMValor, Inst, Carnot; UN-Habitat, 2012; Gevalor, 2015. Valorisation des déchets Antananarivo; Gevalor, 2012. Identification
des opportunités de recyclage et évaluation rapide du secteur de la gestion des déchets solides a Antananarivo (Madagascar).
Mai 2012. https://documents.plateforme-re-sources.org/wp-content/uploads/2020/12/A43-Diagnostic-des-possibilites-de-
recyclage-des-dechets-a%CC%80-Antananarivo-Gevalor.pdf

173 Comtrade, HS code 3923 for 2017-19 period.

174 UN Habitat; Gevalor et al., 2015. Valorisation des déchets fermentescibles a Antananarivo. Rapport de terrain n°2 5/10/2015.
Projet ORVA2D.
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® low labour costs and an important (if disorganised) informal collection, sorting and resale
services. Opportunities to help organise waste workers on a business footing with improved
health and labour conditions.”>

®  opportunities for entrepreneurs and innovators (but limited support)
®  wide range of NGOs and local associations with experience of the sector

®  potential to access financing from a range of projects which target SDGs (see below).

5.2.4 Awareness of MPP

While Madagascar has ratified the Nairobi Convention’s LBSA Protocol, MARPOL Annex V and enacted
national legislation on plastic bags, there is generally a low level of awareness of MPP and of the
impacts of mismanaged solid waste on wellbeing.

A useful first step is to develop a national waste management plan upon which a strategy to combat
MPP can be developed. Generic approaches to developing a MPP strategy and awareness initiative are
described in the main report.

In the absence of a ‘master plan’ for MPP, awareness initiatives can target major sources of MPP. These
would need to be clearly identified, but could include major coastal cities, ports and fisheries. Generic
awareness products, such as materials for school curricula (see main report) could be adapted to local
conditions and local MPP plans developed as ‘add-on’ to municipal and port solid waste management
plans. At community level, awareness initiatives may need to be channelled into practical actions,
such as the separation of plastic waste, access to sources of funding for recycling, possibilities with
regard to EPR schemes and development of a business case for ‘valorisation’ of waste streams. It is
important to acknowledge that targeting plastics in isolation from other solid waste value chains may
not be a viable strategy. Campaigns can also focus on voluntary actions and procurement policies,
e.g.: elimination of SUPs and reduction of plastics in public procurement, beach cleaning in tourist
areas, codes of industry conduct to reduce SUPs and plastic waste, and EPR schemes to improve
markets for waste products.

Although awareness of MPP is low, there is a growing awareness of the waste management problem
and experiences in finding solutions which are adapted to local conditions.”® NGOs and community
organisations are often closely engaged in organising waste separation, waste collection services
and payment schemes, raising awareness and community pride in cleanliness of streets and informal
markets. NGOs are also engaged in studies of waste value chains, recycling and reuse initiatives.

Madagascar has a relatively high literacy rate (about 75 percent) so that mandatory labelling of plastic
products to encourage recycling could be useful. The low rural population density presents a challenge
to awareness raising as media such as radio has limited power. Awareness campaigns could potentially
be associated with other initiatives on health, water, sustainability, or conservation in order to lower
costs and link messaging to community priorities or projects.

75 See, e.g.: Sonia Dias, Sonia. Integrating Informal Workers into Selective Waste Collection; The case of Belo Horizonte,
Brazil. http://www.inclusivecities.org/research/BN6_Dias.pdf.

176 GRET e RanEau, 2019. Déchets: Quelles solutions pour nos villes Malagaches? Atelier, Nov 2019. Institut Francais de
Madagascar.
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5.2.5 Possible regional initiatives

Prevention, reduction, or control of MPP from foreign sources requires regional (and global) action.
In cooperation with other countries, Madagascar could consider several initiatives:

preparation of a joint strategic plan on MPP under the Nairobi Convention

a COP resolution on monitoring and reporting on MPP and marine microplastic pollution as part
of the implementing arrangements for the Nairobi LBSA Protocol

preparation of a funding submission by the Nairobi Convention secretariat for a regional MPP
monitoring programme, including from distant sources, collating information on beach clean-
ups through existing initiatives, and preparation of a strategic plan on MPP

further use of the regional projects supported by the IOC and Cap Business (e.g. in relation to
recycling of PET bottles).

In conjunction with other countries, Madagascar could also consider initiating a dialogue in the regional
economic commissions (COMESA, SADC) on trade issues related to MPP and plastic waste management
in general. In particular, regional arrangements on trade in plastic waste (and other recyclable waste)
would be useful to enable economies of scale in recycling. Regional measures to reduce or eliminate
un-necessary plastics, such as microbeads in household products and selected SUPs would also foster
innovation in development of local substitutes. Regional initiatives could also underpin a dialogue on
EPR with regional suppliers, such as agents for fishing nets, soft drinks (e.g., development of regional
deposit return schemes). Regional measures also invoke market power in relation to the behaviour
of major users of plastics (e.g. PET bottles), can underpin dialogues with major corporate sources of
MPP (see main report), and inform discussions within the WTO.

At the level of AIODIS and Africa, Madagascar could consider contributing to a common AIODIS
position on MPP, possibly with a view to consolidating actions and positions through existing AMCEN
and SIDS initiatives. Such engagement could also contribute to the oceans agenda of UNGA and UNEA.
A regional action plan could also enable access to resources, including from global partnerships on
plastic waste (see main report).

5.2.6 Resources

In Madagascar the political decentralisation is not matched with the budgetary decentralisation. The
budget allocation from the central government is rarely over 15 percent of local recurrent expenditures
on solid waste management.”” Revenues collected by the local authorities rely heavily on sale
of services, such as vendor fees from public markets. Local authorities face a range of structural
difficulties in collecting local taxes from commercial establishments or residents, due to unclear land
title, or deficient business registration. In the case of Antananarivo, the budget expenditure was
0.04 percent of GNI compared to expenditure of 0.2 percent on average for developing countries.!”®
Antananarivo spends €0.6/person/year on solid waste management compared to €5.8/person/year
in Lomé.17?,

Given that the financial resources are not available, lessons from some Malagasy local authorities and
from other island countries could be more widely applied (Box 7). In the absence of major funds for
infrastructure investment, lower-cost interventions, including awareness raising and use of incentives

77 UN Habitat, 2012. Madagascar: Profil Urbain National.
78 Charbuillet, op. cit.

179 AFD, 2018. Les déchets, combien ca colite? Synthéses des Etudes et Recherches de L/AFD. https://documents.
lateforme-re-sources.org/documents/a285-les-dechets-combien-ca-coute/?res-country=76&res-theme=0&res-

type=08&res-search&res-page=18&res-options=0.
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to improve consumer and household behaviour on waste management could be targeted.!® Catalytic
interventions could be identified as part of projects that address the relevant SDGs (Figure 27). In
particular, community initiatives to manage waste and improved synergies between any existing
public and private efforts could be targeted. Lessons could possibly be learned from experiences in
organising informal waste-pickers to sort, collect, reuse, or recycle wastes generated by households,
commercial establishments, hospitals, markets and other producers of wastes.!®! Further studies
could be prepared possibly as part of university theses, but organised in such a way as to target gaps
in understanding of waste management, to identify options for waste valuation or for production of
local products to substitute imported plastics.!®? Some reports indicate a shortage of plastic waste for
recycling suggesting opportunities to improve collection and sorting.

Box 7. Low-cost urban waste management. Lessons from Haiti

Tested approach
®  Local skills’ consolidation, raised awareness : waste caracterisation and presentation of results
at a public meeting ;
®  Clean neighbourhood competition to help search for leading neighbourhoods ;
®  Collaboration with a youth association & involvement with civil society (monitoring committee) ;
®  Search with the municipality for a landfill site ;

® Development of economic activities and jobs (pre-collection - sorting - composting - recyclables’
sales - handicraft).

Outcomes

®  Better knowledge of the reservoir ;
®  Pre-collection enterprise, sorting and value recuperation bring about numerous trained local
players ;
®  Population and schoolgoers sensitised ;
® Accredited landfill site, in the process of being acquired.
Which lessons ? The needs :

® a leader, from the community or the municipality, to shoulder such a project ;

" rope residents in as much as possible as their participation will be required to reduce costs ;
®  start at a small scale, a pilot stage ;

® insist to obtain players’ interest, on the experimental, scientific side of the pilot operation ;

® place the municipality in front of its responsibilities while helping it to find means to act,
training the staff ;

" train interested players to manage small enterprises : de petites entreprises

®  place the required means in marketing efforts upon materials recoverable value.

Source : Gaston, Jean. 2018.783

180 Solid waste management is not generally included in the programmes of major development partners. See e.g.: World
Bank, 2020. Madagascar Country Economic Memorandum: Maximizing the Upturn to Foster a More Resilient Economy. February
2020. Where support is provided, it is often in a disjointed manner where studies and plans are not followed up with coherent
institutional support and capacity building for implementation over an extended period.

181 Tnformal Economy Monitoring Study (IEMS). Pune’s Waste Pickers: Realities & Recommendations.

182 Accelerating the Circular Economy in Africa — Lessons from Algeria, Ethiopia, and Rwanda. https://vimeo.
com/484171717; Angola. Desburocratizacdo do mercado do lixo. https://www.angop.ao/noticias/ambiente/jomo-fortunato-
quer-desburocratizacao-do-mercado-do-lixo/

183 Gaston, Jean. 2018. Gestion integrée des déchets a bas co(it. Exemple de Gros-Morne en Haiti Conference de Dakar 23-25
Novembre 2017 (Université Quisqueya (Haiti), CEFREPADE, AOG).
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Resources, motivation and scale. Waste management is generally a local responsibility and financing
the costs involved is a primary concern. Contracts for collection and disposal are often granted on
the basis of least cost and do not include provisions for recycling as the local authority is generally
unable to obtain a direct benefit from reuse and recycling. The economies of scale for recycling often
requires regular supply over an area larger than that of the local authority (e.g. several mairies)
and coordination on such initiatives between the local authorities is rare. Local authorities lack of
responsibility for waste management in unplanned settlements, particularly when no local taxes or
service charges are paid by these ‘bidonvilles’. In order to create incentives for manufacturing based
on raw material from recycled plastic, any additional costs of recycling (such as internal recycled
waste transport costs) may need to be offset by tariffs on imported raw materials, at least until such
time as the local supply of recycled raw material is assured.'® Import tariffs on SUPs or products with
microbeads could be ‘ring-fenced’ and directed to managing plastic waste.

Investments could possibly prioritise the various forms of community actions, including beach clean-
ups, deployment of youth groups, innovation in reuse and recycling and partnerships with business
with a view to the use of unskilled labour to add value to waste. Greater community engagement could
potentially secure the resources which are not available to municipal authorities through voluntary
efforts or through labour paid by adding value to waste.

Figure 27. Links between management of municipal solid waste and the SDGs
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Source: World Bank, Independent Evaluation Group.
Note: MSW = municipal solid waste; MDB = multilateral development bank; MSWM = municipal solid waste
management; SWM = solid waste management.

The main project report provides greater detail and discussion of option for recycling of plastic waste
and resourcing and financing opportunities. Reference can also be made to companion reports on the
circular economy (in preparation under a separate consultancy).

84 Baud, I. and Post, J. 2016. Between markets and partnerships: Urban Solid Waste Management and contributions to
sustainable development. GBER Vol. 3 No.1 pp 46-65.
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