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Abstract
This chapter sets out the challenges facing coastal countries in Western and Eastern Africa in managing their coastal and
marine resources for the sustainable benefit of their populations, in the context of the increasing local to global demands on
those resources and the pressures of pollution, habitat destruction, and climate change. Current mechanisms for the
governance and management of the coastal and marine environment at national to regional scales are reviewed and their
effectiveness appraised.
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11.13.1 Introduction
The coastal and marine environment of Western and Eastern
Africa is of immense ecological and socioeconomic significance.
The coastal habitats, which include coastal forests, sand dunes,
beaches, rocky shores, mangroves, seagrass beds, and coral reefs,
support rich and complex populations of marine species. Their
diverse ecosystems provide invaluable goods and services to the
growing population of the continent; for example, the direct
benefits obtained from coastal goods and services in South
Africa, the largest economy in the region, are equivalent to
approximately 35% of its gross domestic product (DEAT,
2000). The dominant economic activities based on these envir
onmental resources are fishing, tourism, and mineral and oil
and gas extraction. However, as Africa’s coastal populations and
the demand for its coastal and marine resources continue to
grow, so do the pressures on its valuable environment.
Africa’s coast hosts most of its major cities, harbors, indus
tries, and other development infrastructure. The pressures
associated with these developments are increasingly threaten
ing the integrity of the coastal and marine ecosystems. Coastal
and marine living resources and their habitats are being lost or
damaged in ways that are diminishing biodiversity, thus
decreasing livelihood opportunities and aggravating poverty.
Added to these direct anthropogenic pressures, climate
change is increasingly affecting the integrity of these ecosys
tems. In Eastern Africa, for example, unusually high sea-surface
temperatures in 1998 caused large-scale coral mortality by
bleaching (Sheppard, 2003; McClanahan et al., 2005; Obura,
2005; Graham et al., 2006). The upward global trend in sea

level may further aggravate the problems of coastal erosion and
flooding, with impacts on coastal settlements and infrastruc
ture as well as coastal habitats, such as mangrove forests,
although current evidence for this in these regions is still lim
ited (UNEP/NCS, 2009e). Small island developing states
(SIDS) are particularly vulnerable to these impacts of climate
change (Mimura et al., 2007).
The degradation of the coastal and marine environment of
Africa has become increasingly acute during the past 50 years,
due to a combination of rapid population growth and urbani
zation, natural disasters, poverty, and the pressures of
overfishing and economic development at local to global scales
(Arthurton et al., 2006). The protection and restoration of
Africa’s coastal and marine ecosystems and their services are
therefore crucial to realizing the benefits of these resources at
global as well as local scales (Payet and Obura, 2004).
This chapter examines the challenges faced by the manage
ment of the coastal and marine environment in Africa, with a
focus on the Western and Eastern African coastal regions cov
ered, respectively, by the Abidjan and the Nairobi Conventions
for the protection, management, and development of the mar
ine environment (Figure 1).

11.13.2 Main Features and Broad Ecological
Characteristics
11.13.2.1

Western Africa

The Western African coastal region extends along the Atlantic
seaboard from Morocco to South Africa and includes the island

Figure 1 Map of Africa showing Western and Eastern regions covered by the Abidjan and Nairobi Conventions, respectively.
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states of Cape Verde, São Tomé and Príncipe, as well as the
Canary (Spain) and Madeira (Portugal) islands (Figure 1). The
region is designated as the Western and Central African
Regional Seas under the United Nations Environment
Programme’s (UNEP) Regional Seas Programme (UNEP/GPA,
2006). Most of the countries in West, Central, and Southern
Africa, including the island states, are signatories to the Abidjan
Convention for the protection, management, and development
of the marine environment.
Almost one-fifth of the world’s mangroves are found in
sub-Saharan Africa, and 70% of these are found in 19 countries
of West Africa. Much of the coastline, especially around the
Gulf of Guinea and off Gabon, Equatorial Guinea, and the
mouth of the Congo and Niger rivers, has extensive mangrove
cover, mainly dominated by Rhizophora spp. (UNEP, 2005c;
UNEP-WCMC, 2007). The total area of mangrove in the region
is 20 144 km2 and the change in mangrove coverage between
1980 and 2006 is described as ‘moderate decline’, having
reduced by a quarter over that period (UNEP-WCMC, 2007).
Coral reefs, although of limited extent compared with those in
Eastern Africa, occur off Sierra Leone, Liberia, Côte d’Ivoire, and
Ghana as well as around the islands of Cape Verde, São Tomé
and Príncipe, and Bioko (UNEP, 2004b). There are also many
coastal lagoons containing important reservoirs of biological
diversity and providing spawning and breeding grounds for
many species of fish, including transboundary species and
shellfish – the basis for the regenerative capacity of the region’s
fisheries.
Three large marine ecosystems (LMEs) are identified in the
region: the Canary Current LME (CCLME) to the north, the
Benguela Current LME (BCLME) in the south, and the Guinea
Current LME (GCLME) in between. The Canary and Benguela
currents are two of the world’s major coastal upwelling systems
(Shannon and O’Toole, 1999, 2003; Koranteng and McGlade,
2001; McGlade et al., 2002). A number of major rivers also
influence the Western African LMEs through their inputs of
freshwater, nutrients, and sediments. These include the
Senegal, discharging into the Canary Current system; the
Volta, Niger, and Congo rivers discharging into the Guinea
Current system; and the Gariep (Orange) River, discharging
into the Benguela Current system (Arthurton et al., 2002).

11.13.2.2

Eastern Africa

The Eastern African coastal region consists of the continental
coastal states of Kenya, Mozambique, Somalia, South Africa,
and Tanzania, and the island states of Comoros, Madagascar,
Mauritius, Réunion (France), and the Seychelles (Figure 1). All
countries of the region are signatories to the Nairobi
Convention for the protection, management, and development
of the marine environment in Eastern and Southern Africa
(UNEP/NCS, 2009a).
Compared with Western Africa, the continental shelf
(bathymetry less than 200 m) in Eastern Africa is narrow, and
constitutes only approximately 5% of the coastal region
(Spalding et al., 1997, 2001). Mangrove forests totaling an
estimated 10 500 km2 are located in the estuarine areas, mainly
in Madagascar, Mozambique, Tanzania, and Kenya, and seagrass beds occur extensively in shallow, soft-bottom
environments (Okemwa and Wakwabi, 1993; Sheppard,
2000; UNEP-WCMC, 2003). Coral reefs characterize much of
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the mainland and island coasts, growing as patches and fringes,
mostly on the rocky surfaces of former reef deposits (Okemwa
and Wakwabi, 1993; Arthurton, 2003). All these coastal eco
systems play an important role in the support of coastal
fisheries in the region.
The Eastern African region is a biodiversity hot spot, having
one-third of the 38 globally recognized marine and coastal
habitats (UNEP, 2004a). It sustains more than 2200 species of
fish, more than 300 species of hard coral, 10 species of man
grove, 12 species of seagrass, more than 1000 species of seaweed,
several hundred sponge species, 3000 species of mollusks, 300
species of crabs, and more than 400 echinoderms (Richmond,
2001). Some invertebrate groups are more than 20% endemic,
while the subtraction zone of southern Mozambique and
KwaZulu-Natal has high fish endemicity – up to 13%. Highly
vulnerable and unusual species occur, such as coelacanths,
whale sharks, and sawfishes, while five of the world’s seven
turtle species nest on the beaches of the region. The cetacean
fauna is also rich, with more than 38 species found here
and especially diverse toward higher latitudes (Best, 2007;
Berggren, 2009).
The region has two LMEs: the Agulhas Current LME and the
Somali Current LME (Okemwa, 1998). Another LME, the
Mascarene Plateau, has been proposed (Payet, 2005), but is
yet to be classified as a separate LME. The Somali and Agulhas
Current LMEs, the most important in the region, are generally
oligotrophic, characterized by low nutrient concentrations and
low phytoplankton biomass (Mengesha et al., 1999). However,
strong upwelling along the Somali coast during the southwest
monsoon in summer leads to high primary production
( ≥1.0 gC m−2 day−1) and high plankton biomass, whereas dur
ing the northeast monsoons, the productivity reduces
significantly, although the zooplankton stock does not decrease
substantially (Okemwa et al., 1995). The main rivers dischar
ging to these systems include the Juba and Shebelle in Somalia;
Tana and Sabaki in Kenya; the Pangani, Rufiji, and Ruvuma in
Tanzania; the Zambezi, Incomati, Maputo, Pungwe, and
Limpopo in Mozambique; the Thukela in South Africa; and
the Betsiboka in Madagascar (Arthurton et al., 2002; UNEP/
NCS, 2009c).

11.13.3 Endowments and Opportunities
The Eastern and Western African coastal regions are important in
that a large human population depends to a large extent on the
goods and services provided by the coastal and marine environ
ment (Van der Elst and Salm, 1998; Van der Elst et al., 2005).
The current population of all coastal countries in the two regions
is close to 600 million (United Nations Population Division,
2008) with a large proportion residing within the coastal zone.
The direct and indirect benefits accruing from the goods and
services provided by the coastal and marine environment are
substantial. In the SIDS – Cape Verde, São Tomé and Príncipe,
Comoros, the Seychelles, and Mauritius – dependence on a
healthy coastal and marine environment is even greater.

11.13.3.1

Fisheries Resources

The marine waters of the Eastern and Western African regions
support important fisheries, notably where there is perennial or
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seasonal upwelling of nutrient-rich ocean bottom water. The
fisheries-related endowments also reflect the specific physical
characters of the coastal zone: the extent of the continental
shelf, the abundance of freshwater discharged by rivers or as
submarine groundwater seepage, the existence of coastal wet
lands, and the distribution of coral reefs.
Few countries have seized the opportunities of aquaculture,
although considerable potential exists across the region (MA,
2005). For sub-Saharan Africa, it is estimated that less than 5%
of the potential has been utilized, contributing less than 0.2%
to world aquaculture production (UNEP, 2005a).

11.13.3.1.1

Western Africa

The CCLME and BCLME are highly productive upwelling eco
systems, with productivity greater than 300 gC m−2 yr−1,
attributed to the upwelling of nutrient-rich waters (UNDP,
1999, 2002; UNEP, 2005b, 2005c). Table 1 provides an over
view of the diverse marine fisheries resources in the WACAF
Table 1

Region (Western African region), among which are some
well-known fish species, many invertebrates and intertidal
mollusks, marine mammals, and a few shark species, today
all threatened. During the period 1950–2002, 22 coastal
states and 47 distant-water fishing nations reported nearly
190 species or groups of species in the commercial catches
from areas influenced by the Canary and Guinea currents
(FAO, 2005a).
Artisanal and industrial fishing are both important in the
region. The fishery resources consist of locally important stocks
supporting
artisanal
and
semi-industrial
fisheries,
and transboundary straddling and migratory stocks that have
attracted large commercial offshore foreign fishing fleets. The
multinational industrial fishing fleets target tuna and highly
valuable demersal fish species, mainly for export (GEF/
UNIDO/UNDP/UNEP/US-NOAA/NEPAD, 2006). Between
2005 and 2007, the average catch from fisheries from the
eastern–central and southeastern Atlantic Ocean was 4.83

Main marine fisheries resources in WACAF region (Western African region)

Small pelagics

Large pelagics

Demersals

Shrimps

Mollusks

Clupeidae
1. Sardinella aurita, round
sardinella;
2. Sardinella maderensis, flat
sardinella;
3. Ilisha africana, West African
Ilisha;
4. Ethmalosa fimbriata, bonga
shad

Thunnidae
1. Katsuwonus
pelamis, skipjack;
2. Thunnus albacares,
yellowfin tuna

Sciaenidae
1. Pseudotolithus elongates,
Bobo croaker;
2. Pseudotolithus
senegalensis, cassava
croaker;
3. Pseudotolithus typus,
longneck croaker

Inshore
1. Penaeus notialis, pink
shrimp;
2. Parapeneopsis atlantica,
brown shrimp

1. Squids
2. Sepia spp.;
Cuttlefish;
3. Octopus

Carangidae
1. Caranx rhonchus, yellow horse
mackerel;
2. Trachurus trachurus, horse
mackerel;
3. Caranx hippos, crevalle jack

Istiophoridae
1. Istiophorus
albicans, Atlantic
sailfish

Lutjanidae
1. Lutjanus goreensis,
gorean snapper;
2. Lutjanus goreensis,
African red snapper;
3. Lutjanus goreensis,
African brown snapper

Offshore
1. Parapenaeus longirostris,
deep-water rose shrimp

Scombridae
1. Scomber japonicus, Spanish
mackerel;
2. Scomberomorus tritor, West
African Spanish mackerel;
3. Euthynnus alletteratus,
common tuna

Pomadasyidae
1. Pomadasys jubelini,
Sompat grunt;
2. Pomadasys peroteti,
Parrot, grunt;
3. Pomadasys rogerii,
Pigsnout Parrot, grunt

Engraulidae
1. Engraulis encrasicolus, Guinea
anchovy

Polynemidae
1. Polydactylus quadrifilis,
Giant African threadfin;
2. Galeoides decadactylus,
lesser African threadfin;
3. Pentanemus quiquarius,
Royal threadfin
Sparidae
1. Dentex angolensis, Angola
dentex;
2. Dentex congoensis, Congo
dentex;
3. Dentex macrophthalmus,
large-eye dentex;
4. Pagellus spp., seabreams

From: GEF/UNIDO/UNDP/UNEP/US-NOAA/NEPAD 2006: GCLME Transboundary Diagnostic Analysis.
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million t yr−1 (Figure 2), nearly 82% of which was by Western
African states (FAO, 2009). In many of the countries in the Gulf
of Guinea, the catch by artisanal fishers accounted for more than
60% of the total catch. In general, however, there is a declining
trend in fish catches in Western Africa, as shown in Figure 3.

11.13.3.1.2

Eastern Africa

The marine waters of Eastern Africa, in particular, their continen
tal shelves, lagoons, and estuaries, are important fishing grounds
for a diversity of fishers, ranging from artisanal to industrial,
generating food, employment, and foreign exchange. The region
generates approximately 4.8% of the global fish catch, equivalent
to nearly 4.5 million of fish per year (Table 2; FAO, 2009),
although this is likely to be an underestimate due to underreport
ing of catches by some countries (Van der Elst et al., 2005).
Available data show there was an upward trend in fish catches
in the period 1998–2006. However, recent data show a declining
trend, particularly after 2006, as shown in Figure 5. Also, year
on-year comparison has shown a leveling off in the Western
Indian Ocean (WIO) over the past 5 years (in the period
2003–06), suggesting that fish production from wild stocks in
the WIO may be approaching its maximum harvest potential
(UNEP/NCS, 2009e). Of the 2200 species of fish recorded to
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date in the region, plus the countless crustaceans, mollusks, and
echinoderms, several hundred are important to the five main
fishery sectors: those associated with coral reefs, the shrimp fish
eries, the fisheries for small pelagic species, those for larger pelagic
species, and the deepwater demersal fisheries.
Most of the many and diverse fisheries of the region are
subjected to harvesting by the coastal states, but the
higher-value oceanic resources are harvested mainly through
purse seining and long-lining by foreign fishing vessels from
Europe and East Asia, with transshipment and canning in the
region, primarily for export (FAO, 1997). The artisanal fisheries
activities in the Eastern African region are restricted to inshore
areas, mostly in coastal habitats, including sandy beaches,
estuaries, coral reefs, lagoons, wetlands, bays, mangrove for
ests, and seagrass beds (Van der Elst et al., 2005; WIOFish,
2008). In Tanzania, Kenya, Comoros, and Madagascar, artisa
nal fishing accounts for more than 80% of total marine catches.
Table 2 provides an overview of available artisanal fishery
statistics for Eastern African countries. In general, the
Eastern African part of the Indian Ocean is less productive
(0.15 t km−2 yr−1) than the Northwest Pacific (1.03 t km−2 yr−1)
or the Northeast Atlantic (0.65 t km−2 yr−1). This can be attrib
uted mainly to the absence of any large nutrient upwelling

Fish production (million tonnes)

6

5

4

3

2

1

0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year
Figure 2 Total fish production in Western African region in the period 1997–2007 (Source: FAO, 2009. FISHSTAT: A PC System for the Extended Time
Series of Global Catches. FAO Fisheries and Aquaculture Department, Rome).

Figure 3 Artisanal fisherman off Nosy Vé, Madagascar (Photograph: Peter Scheren, June 2006).
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An overview of available artisanal fishery statistics for Eastern African countries

Table 2

Country

No. of artisanal
fishers

Artisanal catch
(t yr−1)

Comoros
Kenya

8000
10 000

5500–13 500
8000–16 000

Madagascar
Mauritius
Mozambique
Réunion (France)
Seychelles
Somalia
South Africa (IO)

10 651
2365
70 000
521
1800
4200
5183

12 382–70 000
950
100 000–120 000
866
4000–5000
6000
2153

Tanzania

58 000

70 000

Principal fish families
Scombridae, Gempylidae, and Decapterus
Lethrinidae, Siganidae, Scaridae, Lutjanidae, Epinephelus, Scombridae,
Caranx, and Penaeidae
Mugelidae, Serranidae, Carangidae, Gerridae, Hemiramphidae, and Elopidae
Lethrinidae, Mugilidae, Siganidae, Acanthuridae, and Scaridae
Siganidae, Monacanthidae, and Labridae
Scombridae and Sparidae
Carangidae, Sphyraenidae, Scombridae, Siganidae, Serranidae, and Scaridae
Lobsters and sharks
Mugilidae, Carangidae, Ambassidae, Scombridae, Leiognathidae, and
Gerridae
Lethrinidae, Serranidae, Siganidae, Mullidae, Lutjanidae, Carangidae,
Scombridae, and Clupeidae

From: Ralison, S., 1987. Summary of fisheries and resources information for Madagascar. In: Sanders, M.J., Sparre, P., Venema, S.C. (Eds.), Proceedings of the Workshop on the
Assessment of the Fishery Resources in the Southwest Indian Ocean. Albion, Mauritius, 4–25 September 1987. FAO, Rome, 277pp.; Lovatelli 1995; Hatziolos, M., Lundin, C.G.,
Alm, A., 1996. Africa: A Framework for Integrated Coastal Zone Management. The World Bank, Washington, DC; Williams, J., 1988. Summary of the fisheries and resources
information for the Comores. In: Sanders, M.J., Sparre, P., Venema, S.C. (Eds.), Proceedings of the Workshop on the Assessment of the Fishery Resources in the Southwest Indian
Ocean. Albion, Mauritius, 4–25 September 1987. FAO, Rome, 277pp.; Fielding, P.J., Mann, B.Q., 1999. The Somalia inshore lobster resource: a survey of the lobster fishery of the
north-eastern region (Puntland) between Foar and Eyl during November 1998. IUCN Eastern Africa, Somali Natural Resources Management Programme, Nairobi, Kenya;
Stabrawa, A., 1999. Western Indian Ocean Environmental Outlook. UNEP, Nairobi; TCMP, 2001. State of the Coast 2000: People and the Environment. Tanzania Coastal
Management Partnership, Dar-es, Salaam, Tanzania; Hoguane, A.M., Motta, H., Lopes, S., Menete, Z., 2002. Development and protection of the coastal and marine environment in
sub-Saharan Africa: Mozambique National Report Phase 1: Integrated Problem Analysis, 113, GEF MSP Sub-Saharan Africa Project (GF/6010-0016). http://archive.iwlearn.net/
www.acops.org.African_Proces/National_Reports.htm; Jiddawi, N.S., Öhman, M.C., 2002. Marine fisheries in Tanzania. AMBIO 31 (7), 518–527; Ochiewo, J., 2004. Changing
fisheries practices and their socioeconomic implications in South Coast Kenya. Ocean and Coastal Management 47, 389–408; Robinson, J., Shroff, J., 2004. The fishing sector in
Seychelles. An overview with an emphasis on artisanal fisheries. SFA. Republic of Seychelles, Seychelles Medical and Dental Journal special issue 7(1), 52–56.; Santana-Afonso,
2004; WWF, 2004. The Eastern African Marine Ecoregion Vision: A Large Scale Conservation Approach to the Management of Biodiversity. WWF, Dar es Salaam, Tanzania;
Direction Régionale de l’Environnement, 2005. Etat des Lieux du District Hydrographique de la Réunion; FAO, 2005b. Country Fisheries Profile and Information on Fisheries
Management for Kenya and Seychelles. FAO, Rome. http://www.fao.org/fi/fcp/fcp.asp (accessed January 2011); IUCN, 2005. Advancing the Understanding and Management of
Small-Scale Fisheries, Jakarta Mandate. IUCN-EARO, Nairobi, Kenya, Unpublished Report.

systems in the region, possibly compounded by underreporting
of catches, particularly those from the informal, traditional
sectors (Van der Elst et al., 2005, 2009).
Apart from the long-established practice of aquaculture in
Mauritius (Bhikajee, 1997), coastal aquaculture, including
farming of red seaweeds, penaeid shrimps, mangrove crabs,
brine shrimp, abalone, edible bivalves, pearl oysters, and
6000

Shrimp production (t)

5000

fishes, has developed only since the 1970s, mainly serving
the export market (Rönnbäck et al., 2002). In Tanzania, by
2000, seaweed production had grown to some 2000 t. For
shrimp (prawn) farming, the emphasis has been on Penaeus
monodon due to its high growth rate and market value, with
Madagascar becoming the major producer with 3486 t in 1999
(Figure 4).

South Africa
Seychelles
Madagascar
Kenya

4000

3000

2000

1000

0
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Year
Figure 4 Aquaculture production of penaeid shrimp in Eastern Africa in the period 1989–2000.
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Figure 5 Total fish production in Eastern Africa in the period 1997–2007. From FAO, 2009. FISHSTAT: A PC System for the Extended Time Series of
Global Catches. FAO Fisheries and Aquaculture Department, Rome.

11.13.3.2

Recreational Endowments and Tourism

Linked to the coastal fishery-related endowments of the region
are the recreational endowments of coastal areas relevant to the
tourism sector. In some countries – particularly in some SIDS –
tourism, with its related service industry, is already the largest
employer, and the tourism economy makes the largest contri
bution to the gross national product (GNP). There are
opportunities for involving indigenous coastal communities
in ecotourism, improving their well-being as well as contribut
ing to national economies. The sustainability of these
endowments depends on the existence of healthy biophysical
systems, such as those described in previous sections, and on
the maintenance of attractive amenities. Africa as a whole
receives nearly 4% of all international travelers and tourists,
Table 3

and tourism is economically significant in more than half of
the African countries (Christie and Crompton, 2001). In
sub-Saharan Africa, tourism arrivals have increased by 8%
over the past 15 years (World Bank, 2007, 2009).
On the Eastern African coast, recreational endowments,
including a good climate, beautiful sandy beaches, clear tropi
cal seas, and a rich biological and cultural diversity, have long
been recognized (UNEP/GPA and WIOMSA, 2004). They
represent a huge tourism potential and currently bring an
estimated US$7 billion yr−1 in revenue to the region
(Table 3). Tourism and associated service industries are already
major foreign exchange earners and are increasingly becoming
a more important component of development, particularly in
Kenya, the Seychelles, and Mauritius (UNEP, 2006).

Tourist arrivals, average length of stay, and total spending in the Eastern African region (2000–04)

Country

Tourist arrivals
(thousands)

Comoros
Kenya
Madagascar
Mauritius
Mozambique
Réunion (France)
Seychelles
South Africa
Tanzania
Total

24
915
170
907
550
432
122
6640
552
10 312

Average length
of stay
(days)
9.4
21
10.3
3
6.7
10.5
8
8

Total spend
(US$ millions)

Spend in US$
per tourist visit

15
329
115
1356
138
311
171
4270
450
7155

625
354
677
1495
250
406
1402
643
815

From: Gössling, S., Hörstmeier, O., 2003. High-value conservation tourism: integrated tourism management in the Seychelles. In: Gössling, S. (Ed.),
Tourism Development in Tropical Islands: Political Ecology Perspectives. Edward Elgar Publishing, Cheltenham; UNEP/GPA, WIOMSA, 2004. An
Assessment of the Socio-Economic Implications of PADH due to Coastal Tourism, Mangrove Destruction, Mining/Sediment Movement, Ports and
Land Reclamation & Damming of Rivers. UNEP/GPA, The Hague and WIOMSA, Zanzibar; Gössling, S., 2006. Towards sustainable tourism in the
Western Indian Ocean. Western Indian Ocean Journal of Marine Science 5 (1), 55–70; Republic of Kenya, 2006. Statistical Analysis of Tourism
Trends (Globally and Locally). Ministry of Tourism and Wildlife, Kenya; Jones, S., Ibrahimo, H., 2008. The Contribution of Tourism in Mozambique –
Present and Future. National Directorate of Studies and Policy Analysis, Ministry of Planning and Development, Republic of Mozambique.
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Table 4

Tourist arrivals, expenditure, and receipts in the Western African region in the period 2004–2005
Tourist arrivals
(thousands)

Expenditure
(US$ millions)

Receipts
(US$ millions)

Countries

2004

2005

2004

2004

2005

Angola
Benin
Cameroon
Cape Verde
Cote d’Ivoire
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Nigeria
São Tomé and Príncipe
Senegal
Sierra Leone
Togo
Total

194.33
173.5
189.9
157.1
–
–
90
583.82
45
–
962
11
363
44
83
1463

209.1
176
176.4
197.8
–
–
108
428.5
45
5
1 010
16
387
40
81
2120.5

82
121
–

82
122
–
164
–
74
51
827
30
2.2
49
–
287
58
25
370

103
–
–
177
–
–
57
495
–
–

91
74
51
495
–
2.2
49
–
287
58
25
370

–
–
64
–
4323.5

From: World Tourism Organization Statistics Database and Yearbook | United Nations World Tourism Organization 2004 & 2005.

In the Western African region, also rich in biodiversity,
marine-related tourism is an important attraction in some of
the countries particularly Cape Verde, Senegal, Ghana, and
South Africa. Ecotourism is emerging as a major activity in
Western Africa, but with a focus mainly on terrestrial resources,
although migratory seashore birds also attract bird-watchers to
the region, in particular the coastal areas of Mauritania,
Senegal, Gambia, and Guinea-Bissau where large concentra
tions of sea birds, including a collection of migratory birds,
are found seasonally. Tourism and recreational activities play a
significant role and constitute an important part of develop
ment in West Africa, for example, in Gambia, Senegal, Ghana,
and Nigeria (Table 4; Ghana Tourist Board, 2009).

11.13.3.3

volatile nature of the global energy market and the nature of
specific licensing arrangements. While the sums involved are
potentially huge, these resources are finite and the income
generated from their production cannot be sustainable over
the long term.
The production of diamonds in the western part of South
Africa and in Namibia by the dredging of coastal seabed sedi
ments also makes substantial economic contributions to
national economies. The minerals have their provenance in
the diamond-bearing volcanic rocks exposed in the catchment
of the Gariep (formerly Orange) River. However, as with oil
and gas, these resources are finite. In Eastern Africa, extraction
of titanium and zirconium minerals from coastal sands at sites
in South Africa, Mozambique, and Kenya has been considered.

Mineral Resources and Extraction

The endowments of mineral, oil, and gas resources in the
coastal and marine environment, particularly of Western
Africa, are a source of huge potential revenues for some states.
The exploration and exploitation of oil and gas is important in
the Gulf of Guinea, offshore Senegal and Mauritania, and
Angola. During the past decade or so, substantial oil and nat
ural gas resources have been discovered offshore Nigeria,
Congo, Gabon, Equatorial Guinea, and Angola, some of them
in deep or ultra-deep water on the continental slope (Arthurton
et al., 2006). In 2007, the countries making up the Western
African region produced nearly 5.5 million barrels of crude oil
per day – equivalent to 52.1% of the total African production
and nearly 6.5% of world production (EIA, 2008). Natural gas
is also in production in East Africa, for example, off the
Tanzanian mainland.
Offshore oil and gas development is making substantial
contributions to national economies, providing jobs, though
many of these are of short term. In many countries, hydro
carbon development is supplying growing domestic and
transnational energy markets. The value of these resources to
national economies is difficult to estimate because of the

11.13.3.4

Transportation

Sheltered deep-water harbors have developed as trading ports
whose settlements have become some of the most important
cities of the region. Durban, Maputo, Dar es Salaam, and
Mombasa serve as examples in Eastern Africa, and several
such facilities are found in Western Africa, including
Casablanca, Dakar, Takoradi, Tema, Lagos, Walvis Bay, and
Cape Town. The harbors are linked to their hinterlands by
railway and road networks. Today, even as air transportation
becomes increasingly important, much of the current socio
economic growth and its accompanying urban sprawl around
these coastal nodes reflect the importance of these port facilities
for the countries’ international trade.

11.13.4 Challenges Faced in Realizing Development
Opportunities
The full potential for socioeconomic development provided by
the rich coastal and marine ecosystems of Eastern and Western
Africa can be realized only through the effective management
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of the coastal resources and the pressures on them. However,
during the past decade, the coastal and marine environment of
Western and Eastern Africa has shown clear signs of degrada
tion, attributable both to natural factors, including climate
change/variability, and to a variety of anthropogenic activities
(see, e.g., UNDP, 1999; Arthurton et al., 2002; Crossland et al.,
2005; GEF/UNIDO/UNDP/UNEP/US-NOAA/NEPAD, 2006;
UNEP/GPA, 2006; UNEP/NCS, 2009e). Although many pris
tine areas remain, the growing pressures on natural resources
have the potential to cause serious, widespread degradation of
the coastal and marine environment. This will, in turn, erode
socioeconomic development gains and magnify problems
associated with increased poverty, food shortages, and
ill-health, compromising the social stability and security of
countries, some of which are listed as the world’s least
developed.
The root causes of the above pressures affecting the Western
and Eastern African coastal and marine environment are gen
erally cross-cutting (Box 1).

11.13.4.1
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Figure 6 Traditional dry fish processing in West Africa. Photograph:
A. Coly, 2009.

Overexploitation of Fisheries

Fisheries make a significant contribution to the local economies
of most of the coastal states in the regions (Figures 6 and 7). The
future sustainability of the sector depends largely on the capacity
of these states to manage this important resource effectively and
equitably. Overfishing and unsustainable fishing practices in
many areas have resulted in a decline in fisheries’ resources
and a consequent decline in fish harvests (UNEP/GPA, 2006).

Box 1 Generic root causes of the pressures affecting the
Western and Eastern African regions (UNEP/NCS, 2009e)
Population pressure. Rapid population growth and associated urbanization
have increased the generation of waste and concentrations of waste streams.
Also, population growth has led to an increased demand for ecosystem
goods and services, including marine resources.
Poverty and inequality. The African continent is characterized by high poverty
levels resulting in increased reliance on the exploitation of natural resources.
The consequent lack of financial resources has led to problems such as
inadequate sanitation infrastructure.
Inadequate governance. In most countries, there is a weakness in policy,
legal, and institutional structures and building blocks for effective manage
ment of the coastal and marine environment, and a lack of capacity in
institutions and regulatory bodies.
Inadequate financial resources. Most countries do not have adequate finan
cial resources, either in absolute terms or through inadequate priority setting,
for effective management of the coastal and marine environment.
Inadequate knowledge and awareness. Gaps in the knowledge base and
inadequate awareness of the value of ecosystem goods and services pro
vided by a healthy coastal and marine environment are a major cause of
management deficiencies among coastal communities and policymakers.
Climate change and natural variability. Climate change and natural variability
are already influencing rainfall patterns and the flow patterns of rivers,
impacting on floodplains, deltas, and coastal ecosystems.
Economic drivers. The demand for ecosystem goods and services, including
that from export markets, is exceeding the availability and regeneration
capacity of key components of the ecosystems, in particular the fisheries.

Figure 7 Fish landing activities – by traditional fishermen in West Africa –
Senegal (Photograph 2008 Courtesy from Arona Soumare – WWF Senegal).

A key challenge is to prevent overfishing and thus the progressive
degradation of the resource, for the long-term benefit of sustain
able catches for the fishing nations and also for the benefit of
local fishers. This is especially the case for artisanal fishers, who
report that inshore stocks accessible to them are being plundered
by industrial-scale foreign fleets (UNEP, 2004a). Exploitation of
Western Africa’s fish resources by the European Union (EU),
Russian, and East Asian fleets increased sixfold between the
1960s and the 1990s. Much of the catch is exported or shipped
directly to Europe, and compensation for access is often low
compared to the value of the landed fish (UNEP, 2007). Some
countries have signed offshore fishing agreements with some
offshore fishing companies from the EU, Russia, and East Asia.
However, such agreements “adversely affect fish stocks, reducing
artisanal catches, affecting food security and the well-being of
coastal West African communities” (Alder and Sumaila, 2004).
The enforcement of regulations in fisheries within countries’
exclusive economic zones (EEZs) is a problem that requires
intergovernmental intervention, as the incidence of illegal,
unregulated, and unreported (IUU) fishing is a major concern.
For artisanal fishers throughout the region, the perils of over
fishing are commonly self-inflicted; examples are ever-smaller
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and other unsustainable practices including the use of explo
sives (FAO, 2005a, 2009). Also, seasonal and long-term
migration of fishers leads to occasional aggravation of the
pressure on certain fishery resources (Ochiewo, 2004).
Lack of targeted management plans, or their implementa
tion, as well as inadequate scientific data and information and
the absence of monitoring, all pose long-term threats to artisa
nal fishers and their dependents (see Box 2; Van der Elst et al.,
2005; WIOFish, 2008; UNEP and IOC-UNESCO, 2009).
Improved management is therefore needed across the entire
coastal fisheries sector, if development challenges are to be met.
The degree of exploitation of fishery resources varies from
region to region. While catch levels in the CCLME and
GCLME are still relatively healthy, substantial overexploitation
is taking place in the Benguela, Agulhas, and Somali Current
LMEs. In the BCLME, the unsustainable levels of fishing of
certain stocks have already led to the collapse of a number of
species (up to 60% of commercially exploited stocks), with the
Agulhas Current fisheries closely following (Figure 8)
(Sherman and Hempel, 2008).

11.13.4.2 Habitat Destruction through Local Population
Pressures
Africa’s coastal cities, harbors, industries, and other socioeco
nomic infrastructure are increasingly affecting the coastal and
marine environment. Many coastal communities in Western
and Eastern Africa depend on nearby coastal and marine

Box 2 Summary of the problems facing the fishery industry
in Western and Eastern Africa
• Poverty and lack of alternative livelihood systems. Overharvesting of
marine fisheries is blamed on poverty, rapid population growth, and
urbanization. Overfishing has serious consequences for fishery yields,
livelihood, and conservation. Some sites in Eastern Africa have experi
enced a 40% decline in reef fishery over the past 20 years (WWF, 2004).
• Destructive fishing practices. Destructive fishing techniques commonly
used include dynamite fishing, inappropriate use of small mesh-size nets
and gill nets, use of beach seine nets, unsupervised prawn trawling, and
fish poisoning (Muhammed et al., 2005). This degrades the very marine
ecosystems on which the fish depend for nursery and breeding grounds
(Jiddawi, 1998).
• Transformation of habitats. Trampling during collection of octopus,
shellfish, sea cucumbers, and seaweeds in the shallow intertidal areas
is causing physical damage. Mangroves and other critical habitats are
being cleared in some countries and transformed to other land uses
(Semesi, 1998).
• Lack of effective governance. Inadequate and, in certain instances,
outdated fishery management plans, policies, and regulations have con
tributed to poor governance of marine fishery (UNEP 2005a; UNEP/GPA
2006).
• Inadequate scientific capacity. There are few marine scientists specialized
in fisheries stock assessment and population dynamics needed to under
pin effective management.
• Inadequate enforcement. Inadequate allocation of financial resources, lack
of technical support, lack of necessary tools for enforcement, and poorly
motivated staff are hampering effective management of marine fisheries.
• Lack of capacity to explore offshore fishery resources. This is a factor
particularly in Eastern Africa, where, in most parts of the region, inade
quate allocation of state funds and dearth of private sector support have
hindered exploration and exploitation of offshore fish resources.

resources for their livelihoods, particularly for food, fuel, shel
ter, and income. Because of increasing population pressures
and the absence of alternative resources to sustain populations,
resource extraction is becoming unsustainable. In many areas,
vital coastal habitats, such as mangrove forests, seagrass beds,
and coral reefs, have been degraded or destroyed, making way
for agriculture, aquaculture, port/harbor development, and
urban development.
In key hot-spot areas, pollution from municipal/domestic
sewage and industrial effluent is causing serious degradation of
coastal water and sediment quality, resulting in a loss of bio
logical diversity, eutrophication, human health problems, and
reductions in fish stocks and subsequent catches (e.g., Scheren
and Ibe, 1999; Scheren et al., 2001; UNEP, 2003, 2004b,
2005b, 2005c; UNEP/NCS, 2009d, 2009e). Littering of the
regions’ beaches poses another increasing problem (UNEP/
NCS, 2009b); most beaches near urban areas on the Eastern
African seaboard carry deposits of plastic water bottles and
cosmetics’ containers on their backshores, though some of
these may be derived from shipping.
The migration of people to coastal areas, in particular to
coastal cities, is a long-term trend and presents one of the
greatest challenges to the management of the coastal environ
mental resources (Figure 9). This migration is taking place
against a background of a rapidly growing population. The
current population of all coastal countries in the two regions
is approaching 600 million, up from approximately 128 mil
lion in the 1950s. Based on current trends, a further doubling
of the population may take place over the next 40 years (United
Nations Population Division, 2008). Although there are con
siderations (e.g., political and cultural changes) that limit the
authenticity of these projections, the prospects of such rapid
population growth are definitely a cause of major concern in
the light of the increasing pressures on the environment, in
particular because the coastal zones of the countries in the
region tend to be among the most rapidly growing areas.
Urbanization within the regions, both through migration
from the rural hinterlands and by growth within cities, is lead
ing to classic urban sprawl, testing the carrying capacity of the
coastal ecosystems. Dakar, Abidjan, Accra, Lagos, and Luanda
are examples in Western Africa (Hatziolos et al., 1996; UNEP,
2002, 2005a), and Mombasa, Dar es Salaam, Maputo, and
Durban in Eastern Africa (Wagner, 2007; UNEP/NCS, 2009e).
The resulting population increases are placing enormous pres
sures on the adjoining coastal and marine resources, pressures
which, in some countries, have been exacerbated in recent years
by human conflict and political instability; local fisheries
resources have become especially overexploited and cutting of
mangroves and other resource extraction activities are severely
degrading coastal habitats; pollution from sewage and industry
is degrading coastal ecosystems and causing health issues; and
coastal groundwater resources are becoming depleted through
overpumping and the consequent intrusion of seawater.
The development of coastal tourism, although important in
terms of employment and income generation, is also having
negative impacts on the coastal environment. Throughout the
region, the construction of hotels and other recreational facilities
directly on the shoreline has led to the clearing of important
coastal vegetation, including mangrove forests, the reclamation
of coastal wetlands, an increase in sediment loads, and discharges
of often inadequately treated sewage and solid waste, all
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Figure 8 Stock-catch status plots for: (a) the Canary Current LME; (b) the Guinea Current LME; (c) the Benguela Current LME; (d) the Alguhas Current
LME; and (e) the Somali Current LME (see Figure 1 for locations of LMEs). Pauly, D., Alder J., Booth, S., Cheung, W.W.L., Christensen V., Close, C.,
Sumaila, U.R., Swartz, W., Tavakolie, A., Watson, R., Wood, L., Zeller, D., 2010. Fisheries in large marine ecosystems: descriptions and diagnoses. In:
Sherman, K., Hempel, G. (Eds.), The UNEP Large Marine Ecosystem Report: A Perspective on Changing Conditions in LMEs of the World’s Regional Seas.
UNEP Regional Seas Reports and Studies No. 182, pp. 23–40.

contributing to shoreline changes, water-quality deterioration,
and a general degeneration of coastal habitats in the coastal envir
onment (GEF/UNIDO/UNDP/UNEP/US-NOAA/NEPAD, 2006;
UNEP/NCS, 2009e). Habitat destruction may also be caused inad
vertently by the pressures of coastal tourism, for example, through
trampling of coral reefs or the degradation of sand dunes.

11.13.4.3 Habitat Destruction Associated with Minerals and
Oil and Gas Extraction
Although the endowments of mineral and oil and gas resources
in the coastal and marine environment are a potentially huge
source of revenue for some states, particularly in Western
Africa, their development has brought with it major pollution
and habitat destruction, and in some cases, conflicts with fish
eries over several decades. The activities of these extractive

industries reflect the absence of adequate effective environmen
tal controls or at least a lack of regulatory enforcement.
In particular, the degradation of mangrove forests in the
Niger delta as a result of oil exploitation has been widely
documented (UNEP, 2002, 2005a, 2007). Much of the current
development of oil and gas in Western Africa is taking place in
deep water in the Gulf of Guinea. Seabed disturbance and
pollution by dredging and drilling are undoubtedly occurring,
though impacts are difficult to monitor or assess, and there is a
real threat of oil spillage from tanker-loading operations, parti
cularly to offshore dolphins. Also, the flaring of unwanted gas
from these fields, until recently a widespread practice, is likely
to have had significant negative impacts on the coastal popula
tion and their ecosystems (e.g., Ajao and Anurigwo, 1998).
In the southern part of Namibia, the physical destruction
of onshore and offshore coastal habitats by excavation and
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Figure 9 Jomo Kenyatta Public Beach at Bamburi, a popular recreation
facility on Mombasa’s northern shore (Photograph: R.S. Arthurton, July
2007).

dredging is another a source of concern; the diamond mining
there has increased impacts and affected marine living
resources, including a substantial decrease in Namibian rock
lobster catches (Sherman and Hempel, 2008).
There are, however, also some hopeful signs; with the
engagement of industry and effective national governance, the
benefits to coastal communities and the protection of coastal
and marine ecosystems could be substantially improved. In
Eastern Africa, off the Tanzanian coast at Songo-Songo, for
example, strict environmental controls are in place for the
development of a gas field in an area of considerable ecological
importance.

11.13.4.4
Change

Habitat Degradation through Catchment Land-Use

Human activities in river catchments are having increasing
impacts on coastal and estuarine ecosystems and the services
that they provide (Arthurton et al., 2002; Kitheka et al., 2005;
Snoussi et al., 2007; UNEP/NCS, 2009c). Major changes are
taking place in the regimes of freshwater discharge to estuaries
and coastal waters, manifested by changes in river flow regimes,
degeneration of water quality, and changes in sediment flux
(Arthurton et al., 2002).
Reductions in freshwater discharges, associated with the
salinization of estuaries, groundwater, wetlands, and agricul
tural areas, are widely reported in Western and Eastern Africa
(e.g., UNEP/NCS, 2009c, 2009e). Such reductions, as well as
changes in the seasonal patterns of stream flow and reductions
in the incidence of flood events, are also affecting the way in
which nutrients and sediment are discharged. These changes

may be attributable in part to reduced rainfall over catchments
(UNEP and WRC, 2008). Climate change projections for much
of the regions suggest a reduction in rainfall (although some
areas will have an increase) but with increasing extreme events
(IPCC, 2007).
Most of the reductions, however, are related to changes in
the use of water by humans within the catchments. The dam
ming of rivers over the past 50 years or so has provided sources
of the much-needed hydropower for industrial development
and domestic use, and has enabled schemes for the transfer of
water to adjoining catchments. It has also permitted a major
expansion of irrigated agriculture, by far the biggest user of
freshwater on the global scale (UNEP, 2007). This increasing
abstractive use of water within catchments, together with the
loss of water from reservoirs by evaporation and the intensifi
cation of irrigated agriculture, means that there is a long-term
reduction in the amount of freshwater discharged to the sea
(Arthurton et al., 2006), with an increased threat of eutrophica
tion from agricultural nutrients, for example, in the lower Volta
river (Arthurton et al., 2002; GEF/UNIDO/UNDP/UNEP/
US-NOAA/NEPAD, 2006).
Related to changes in river flow are large changes in the
discharges of sediment from catchments through rivers to
coastal waters (Arthurton et al., 2002; Kitheka et al., 2005;
Snoussi et al., 2007). Dam reservoirs retain most of the
upstream sediment mobilized in surface runoff from heavy
rainfall. In addition to progressively diminishing the reservoirs’
potential water storage, this retention has led to major reduc
tions in the supply of sand and suspended sediment to beaches,
and estuarine and coastal waters. Also, in the vicinity of devel
oping urban areas, the extraction of sand from river beds for use
in the construction industry is an increasing problem, taking its
toll on the amounts of sand discharged at the coast
(e.g., Masalu, 2002).
In undammed systems, conversely, there is evidence that
sediment discharge to the sea has increased considerably. For
example, in the case of the Athi-Sabaki river system in Kenya – a
largely undammed catchment – records suggest a major
increase in sediment discharge over the past century (Snoussi
et al., 2007). A 300-year record of Ba/Ca ratios in cores
extracted from the coral Porites, grown over 300 years in reefs
at Malindi, which are periodically exposed to a plume of sus
pended sediment emanating from the Athi-Sabaki’s mouth (see
Figure 10), points to a variability of suspended sediment inten
sity that has been linked to documented rainfall and land-use
changes in the Athi-Sabaki catchment (Kitheka et al., 2003;
Fleitmann et al., 2007). Sediment flux, inferred to be almost
constant between the years 1700 and 1900, is considered to
have increased 5- to 10-fold between the years 1974 and 1980,
attributed to the combined effects of increasing population,
unregulated land use, deforestation, and severe droughts.
Time-series data on freshwater and sediment discharges
from African rivers are scarce. However, it is likely that further
intensification of agriculture in the African hinterland, for exam
ple, in Mozambique or western Madagascar, could increase soil
mobilization and its discharge as sediment from undammed
systems, with negative consequences for sediment-sensitive
coastal ecosystems, notably coral reefs. Together, freshwater
resource use and soil conservation in catchments present a
huge challenge to environmental management, not only for
catchments but also for coastal ecosystems and their services.
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Figure 10 Mouth of the Sabaki River, north of Malindi, Kenya. Note plumes of suspended sediment and the sand dunes (pale) with pronounced northerly
alignment reflecting the dominance of the southeast monsoon. © 2009 Google, Map Data © 2009 Tele Atlas.

11.13.4.5

Physical Shoreline Change

The region’s coasts are dominated by sandy beach plains and,
in much of Eastern Africa and on some of its islands, by fring
ing coral reefs. All of these coastal features have developed in
response to today’s sea level, the high stand of the Holocene
marine transgression attained some 7000 years ago, though
perhaps subsequently briefly surpassed in southern Africa, but
only by a meter or so (Ramsay and Cooper, 2002). The beach
plains, formed mainly of sand discharged from river estuaries
then transported via wind-wave and tidal currents to sites of

beach accretion, record several thousand years of shoreline
progradation. For example, in Mozambique, in the vicinity of
the Zambezi delta, the resulting plains are up to several kilometers wide.
Today, many countries in both Western and Eastern Africa
report coastal erosion as a management issue (Figure 11). In
addition, human activities, such as construction and mining,
which interfere with the supply of sand to the beach, are
increasingly contributing to these concerns (Payet et al.,
2009). Some of the most exposed and eroding sites are beach

Figure 11 Backshore erosion at the village of Itsamia, Mohéli Island, Comoros (Photograph: Peter Scheren, August 2006).
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plains, forming shorelines that are now regressive. In Western
Africa, coastal erosion is a serious problem; the rate of coastal
retreat can average several meters per year in some countries,
for example, in the Gambia, Senegal, and Ghana (see
Figure 12). In other cases, erosion tends to be more sporadic,
occurring during extreme climatic events, usually associated
with high spring tides and/or surges. In Kenya and Tanzania,
and in Mauritius, such eroding beach plains are the sites of
high-value beach resort hotels, and proprietors have responded
to the threat of erosion by constructing protective seawalls and
rock-block groynes. Such measures are expensive and tend to
degrade the amenity of the coastal landscape, an important
asset in tourism development.
Not all beach plain shores are eroding. In the case of
Malindi in Kenya, shoreline progradation through the accretion
of beach sand has occurred over the past 50 years or so, leaving
formerly seafront hotels hundreds of meters from the shoreline
(Kairu and Nyandwi, 2000; see earlier comments on sediment
discharge from the Sabaki River, Figure 9).
Over the coming century, the anticipated global sea-level
rise and increased storminess (IPCC, 2007) are likely to exacer
bate instances of coastal erosion, while low-lying coasts in
Western and Eastern Africa alike will become increasingly
prone to inundation, first spasmodically, then continuously.
Both of these physical change processes have implications for
land-use and infrastructure planning and development. The
health of mangrove and coral reefs and the integrity of
sand-dune systems may be particularly important in areas
where there is a need for natural coastal protection; not only
do reefs provide a physical barrier but the carbonate sands

derived from them and their associated platforms also contri
bute to the protecting beach deposits.

11.13.4.6

The ongoing destruction and degeneration of coastal habitats
and the exploitation of marine living resources are already
leading to a severe loss of biodiversity. Priority pressures
include pollution, urbanization, fishing particularly overfish
ing and the destructive fishing practices and equipment,
physical alteration and destruction of habitats, and land-based
development. Added to these pressures from direct human
activity in the regions are the pressures from external factors,
in particular climate change leading to sea-level rise, higher
ocean and sea-surface temperatures, and ocean acidification.
Biodiversity in the coastal and marine environment in Africa, as
elsewhere, is expected to be significantly altered by climate
change, particularly in the important critical habitats of man
grove, seagrass, and coral reefs, as species struggle to adapt to
changing conditions (Lovett et al., 2005; UNEP and
IOC-UNESCO, 2009). In the western part of Africa in particu
lar, it is estimated that 30% of habitat modification has been
caused by natural processes (erosion and sedimentation), and
habitat and biodiversity loss due to oil exploration and exploi
tation is significant, especially in the Gulf of Guinea.
Mangroves and estuaries have suffered the most losses, either
through conversion into agricultural farms or saltpans, or sim
ply exposed to a series of pressures, including pollution,
changes in salinity, and over-cutting in the case of mangrove
forests (Sherman and Hempel, 2008).

11.13.4.7

Figure 12 Undercut Pleistocene limestone cliff and associated intertidal
platform on Mombasa’s northern shore, a landform characteristic of much
of Eastern Africa’s coast (Photograph: R.S. Arthurton, August 2008).

Loss of Biodiversity

Climate Change

There is little doubt that the effects of climate change on the
already-stressed marine ecosystems of the Western and Eastern
African regions will be considerable, reverberating through the
economy, threatening resource availability, agricultural pro
ductivity, animal husbandry, and tourism and water
availability, as well as causing coastal erosion and flooding of
low-lying coastal plains. The scale of such pressures is likely to
grow significantly over the coming decades. In this regard, the
Intergovernmental Panel on Climate Change’s (IPCC) 4th
Assessment Report has made available the best possible infor
mation about the current knowledge of observed impacts of
climate change, in which regional effects are emerging (IPCC,
2007). The impacts are projected to worsen as global tempera
tures continue to rise and as precipitation becomes more
unpredictable. Overall, Africa has already warmed by 0.7 °C
over the twentieth century and general circulation models pro
ject further warming across Africa ranging from 0.2 °C per
decade (low scenario) to more than 0.5 °C per decade (high
scenario) (Hulme et al., 2001; IPCC, 2001, 2007).
Sea-surface temperature rise may be devastating to certain
types of coastal and marine habitats, leading, for example, to
widespread destruction of coral reefs (IPCC, 2001, 2007). The
effects of such pressures are already visible in increased coral
mortality through bleaching. In some areas of Eastern Africa in
1998, up to 95% of corals died following an episode of rapid
warming associated with the El Nino/Southern Ocean
Oscillation phenomenon (e.g., Linden and Sporrong, 1999;
Linden et al., 2002; McClanahan et al., 2002).
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The acidification of ocean waters through the increasing
dissolution of atmospheric CO2 is another concern (IPCC,
2005). Its impacts are at the moment speculative, perhaps
constraining or even preventing the growth of marine animals,
such as corals and plankton. At the global scale, they could
affect global food security via changes in ocean food webs,
while, locally, they could negatively affect the development
potential of coral reefs, impacting fisheries, dive tourism, and
coastal protection.

11.13.5 What Has Been Achieved So Far?
From a management perspective, the challenges described
above may be grouped into three types – those to be addressed
at:
• the global intergovernmental level, dealing with the drivers
of climate change, marine pollution, etc.;
• the catchment or LME, or collective LME level, including the
management of transboundary resources (e.g., freshwater
and fisheries) both within basins and between adjoining
basins, and which may involve regional cooperation and
coordination of two or more countries; and
• the municipal to national level, at which local to national
authorities may be empowered to manage the coastal and
marine resources under their administrative control, for
example, within an Integrated Coastal Zone Management
(ICZM) policy framework, for instance.
This section reviews the progress made to date by countries
in the Western and Eastern African regions in developing
appropriate policymaking and management frameworks at
these three levels.
In the recent past, there has been great interest among gov
ernments on issues related to their coastal and marine
environment, and governments in both the Western and
Eastern African regions have to varying extents strengthened
the management of their coastal and marine environments.
The cumulative effect of such initiatives is exemplified by the
fact that over the past few years many coastal states have initiated
the development and implementation of ICZM policy frame
works. Some have even established specific legislation dealing
with the coastal and marine environment; for example, South
Africa recently enacted its Integrated Coastal Management Act
(Act. No. 24 of 2008). (It should be noted that the real chal
lenges of sustainable coastal zone management go beyond the
availability of an appropriate legal and regulatory framework.
Glavovic (2006), Glavovic and Boonzaaier (2007), and Glavovic
and Cullivan (2099) discuss the context of the evolution of
ICZM in South Africa in this regard, portraying the complex
nature of true integrated management of the coastal zone as a
protracted struggle to reconcile contending interests between the
(short-term) realities faced by coastal communities seeking to
meet their ends meet and the objectives of (the long-term)
ensuring sustainable coastal livelihoods (Celliers et al., 2009).
Another major achievement is the formulation of environ
mental impact assessment (EIA) policies and legislation in
most countries (see SAIEA, 2003). Whereas 10 years ago, the
practice of EIA was still not widespread on the African

329

continent, most Western and Eastern African countries have
now instituted EIA procedures for major investment projects.
However, in most countries, developments related to Strategic
Environmental Assessment (SEA) have focused on policies and
programs that are still in their infancy.
Many governments have established dedicated units for deal
ing with the coastal and marine environment, thereby providing
recognition of the important goods and services provided by
coastal and marine ecosystems. In addition, a number of
Marine Protected Areas (MPAs) have been established in priority
areas, in particular in the biodiversity-rich areas of the Eastern
African coast (Okemwa and Wakwabi, 1993; EAME, 2004). The
area currently covered by MPAs on mainland Eastern African
coasts is now more than 5500 km2, or nearly 6% of the entire
coastline (EAME, 2004), most of which has been established
over the past 10 years. As part of international efforts on the
conservation of marine biodiversity, many governments have
resolved that such areas should cover at least 10% of their total
coastline by 2010 and 20% by 2020.
In addition to their individual efforts, governments have
established platforms for enhanced regional coordination and
cooperation in the field of coastal and marine management.
Various intergovernmental frameworks have been established.
The foremost has been the establishment, in 1981, of the
Abidjan Convention and, in 1985, of the Nairobi
Convention. These two conventions provide mechanisms for
regional cooperation, coordination, and collaborative actions
in the management and protection of the coastal and marine
environment in the Western and Eastern African regions,
respectively. Most countries in these regions are party to these
conventions, the secretariats of which are hosted by UNEP. The
two conventions are governed by Conferences of Parties (COP)
at the ministerial level, which normally meet on a biennial
basis to set a work program under which governments strive
jointly toward the implementation of activities and reforms
necessary for the sustainable management of their shared mar
ine ecosystems.
Important initiatives and partnerships between governments
and non-governmental organizations (NGOs) have been
launched in the past 20 years. A number of major international
NGOs, including the World Wide Fund for Nature (WWF), the
World Conservation Union (IUCN), Conservation International
(CI), and the Wildlife Conservation Society (WCS) have estab
lished important marine and coastal programs and projects in
Western and Eastern Africa, supporting them with significant
investment. For example, a recent assessment of NGO-driven
activities in Eastern Africa showed more than US$11 million
per year of investments for coastal habitat conservation projects
alone (UNEP/NCS, 2009f). The largest programs in this regard
are the Eastern African Marine Ecoregion Programme and
Western African Marine Ecoregion Programme, both led by the
WWF.
The impact of the work of these NGOs has been further
enhanced through the establishment of collaborative groups of
NGOs: the Regional Coastal and Marine Conservation
Programme for West Africa (PRCM), which was formally estab
lished in 2001 and the Consortium for the Conservation of
Coastal and Marine Ecosystems in the Western Indian Ocean
(WIO-C) in 2007. In particular in Western Africa, where the
PRCM has had time to mature, this collaboration is evolving
into a more synergistic programmatic approach by NGOs
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(PRCM, 2008), considerably enhancing their collective impact.
Apart from the regional conventions, most African govern
ments have ratified a number of international conventions,
including the UN Convention on the Law of the Sea
(UNCLOS), the Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter (London),
the International Convention for the Prevention of Pollution
from Ships (MARPOL), the Convention on Biological Diversity
(CBD), the Convention on the Prior Informed Consent
Procedure for certain Hazardous Chemicals and Pesticides in
International Trade (Rotterdam), and the African Convention
on Conservation of Nature and Natural Resources (African
Nature) (UNEP, 2009b).
In addition, there are a number of ‘soft’ laws that have been
established over the past 20 years, including the Montreal
Guidelines for the Protection of the Marine Environment
against Pollution from Land-based Sources, adopted under
UNCLOS (1984); Agenda 21 (1992); the Washington
Declaration and Global Programme of Action on Protection
of the Marine Environment from Land-Based Activities (GPA)
(1995), and the World Summit on Sustainable Development
and Johannesburg Plan of Implementation (2002). It is
encouraging that most African nations have ratified and com
mitted to these important international instruments, although
in many cases their implementation in terms of domestication
in the form of national policy and legal, and institutional
frameworks remains a huge challenge (UNEP/NCS, 2009a).

11.13.6 Linking Institutional Responses from the
National to the Regional Level
Despite many achievements, most Western and Eastern African
coastal countries face challenges in adequately managing the
threats to their coastal and marine environments. Moreover, it
is generally realized that the protection, management, and
development of their shared marine ecosystems require a regio
nal approach. This is because the impacts of the pressures, as
described in this report, are not confined to national borders;
the mobile components of the ecosystems – winds and ocean
and tidal currents, and some transboundary rivers – exist on
scales larger than geopolitical entities. Also, overexploitation,
habitat destruction, or degeneration in water quality in one
part of the ecosystem can have adverse impacts on one or
more neighboring countries. Transboundary Diagnostic
Analyses (TDAs) undertaken under the auspices of the Global
Environment Facility (GEF)-funded projects referred to above
are expected to contribute immensely toward understanding
the extent of ecosystem interlinkages, and therefore impact at
the regional scale (see UNDP, 1999; GEF/UNIDO/UNDP/
UNEP/US-NOAA/NEPAD, 2006; UNEP/NCS, 2009d).
Such a regional approach faces the challenge of effectively
linking national responses and policies with those at the regio
nal level. An important framework for alignment between
government plans is provided by the two Regional Seas
Conventions – the Abidjan and the Nairobi Conventions (see
previous section) – providing a regional legal agreement
between the countries of Western and Eastern Africa. The two
conventions provide specifications for minimum measures to
be taken by governments with regard to the protection, man
agement, and development of the coastal and marine

environment. They also provide a platform for more detailed
protocols to be formulated, specifying detailed measures for
specific aspects, such as pollution control and biodiversity
conservation. Both conventions currently have in place a pro
tocol concerning cooperation in combating marine pollution
in cases of emergencies (such as oil spills), and both are cur
rently in the final stages of negotiating a protocol focused on
the management of impacts of land-based sources and activ
ities. The Nairobi Convention, furthermore, also has in place a
fully ratified protocol regarding protected areas and wild fauna
and flora in the Eastern African region. As part of their work
program, the Convention secretariats are assisting governments
in implementing policy measures and institutional reforms to
address their commonly agreed upon challenges.
In order to further enhance their coordination, certain
regions have initiated new collaborative platforms, such as
the Benguela Current Commission for the Benguela LME area
and the Interim Guinea Current Commission (IGCC) linked to
the GCLME. These two commissions have been established to
function as regional intergovernmental platforms for the pro
tection and management of the shared coastal and marine
ecosystems. Collaborative platforms have also been established
to address the need for fisheries management at the regional
scale. In Eastern Africa, this includes the Southwest Indian
Ocean Fisheries Commission (SWIOFC) and the Indian
Ocean Tuna Commission (IOTC). In Western Africa, there are
the International Commission for the Conservation of Atlantic
Tunas (ICCAT), the Fishery Committee for the Eastern Central
Atlantic (CECAF), and the Fishery Cooperation among States
Bordering the Atlantic. Also in the Western African region are
other subregional bodies such as the Commission SousRégionale des Pêches (CSRP), the Fishery Commission for the
Western and Central Gulf of Guinea (FCWC), and the
Commission Régionale des Pêches (COREP) in the southern
Gulf of Guinea. In addition, a number of regional bodies are in
place for both regions within the framework of the
Intergovernmental Oceanographic Commission (IOC) of
United Nations Educational, Scientific and Cultural
Organization (UNESCO).
Finally, an increasingly important role with regard to the
protection and management of the coastal and marine envir
onment, and in particular the shared resources it hosts, may be
attributed to the regional economic and trade commissions:
the Economic Commission for Africa (ECA), the Economic
Community of West African States (ECOWAS), the Economic
Community of Central African States (ECCAS), the Southern
African Development Community (SADC), the Eastern African
Community (EAC), the Indian Ocean Commission (IOC), and
the Common Market for Eastern and Southern Africa
(COMESA). These regional economic groupings play a role,
in particular, when it comes to issues of shared resources,
such as water and fish; some, such as SADC, have developed
specific programs and protocols to deal with such issues
(e.g., SADC Shared Water Courses Protocol). At a more
continent-wide level, the African Union (AU) and its related
platforms for intergovernmental dialog, such as the African
Ministerial Council on Environment (AMCEN) and the
African Ministerial Council for Water (AMCOW), provide
important mechanisms for harmonization and priority setting.
Unfortunately, as such intergovernmental bodies have been set
up on the basis of (often historical) economic ties and interests,
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they do not necessarily provide the right platform for an
ecosystem-based management (EBM) approach. However,
they are instrumental in promoting action at the highest poli
tical level in governments.
The efforts by governments to align their individual
national approaches at the regional level are often supported
by internationally financed assistance programs. Of particular
relevance are the LME programs supported through the GEF,
promoting a holistic, ecosystem-based approach to the man
agement of the shared ecosystems. All Western and Eastern
African LMEs (Benguela, Guinea, and Canary currents in the
West and the Agulhas and Somali currents in the East) have
ongoing LME programs in place. An important contribution of
these projects is the development and implementation of
Strategic Action Programmes (SAPs) for each of the LMEs (see
UNDP, 2002; GEF/UNIDO/UNDP/UNEP/US-NOAA/NEPAD,
2007; UNEP/NCS, 2009f). The LME projects furthermore
enable the much-needed cross-regional learning and exchange
of data and information between countries sharing the LMEs.

11.13.7 Policy Options for Addressing the Regional
Challenges
The natural resources offered by the Western and Eastern
African coastal and marine environments provide for the liveli
hoods of hundreds of millions of coastal inhabitants. In
addition, fisheries and tourism, as well as mining and oil and
gas exploration (and, in some cases, exploitation), are impor
tant contributors to the economies of the coastal states.
However, to maintain such levels of endowment, the integrity
of the marine ecosystems needs to be preserved and resources
need to be managed in a sustainable manner. Because the
marine environment in most cases extends beyond national
boundaries, many of the challenges faced by the regions, as
summarized in Section 11.13.4, can be dealt with effectively
only by adopting a regional approach to their management.
As noted earlier, in a number of cases, legally binding
instruments have been developed to address such regional
challenges. However, while such legal instruments are impor
tant, their potential will be realized only if implementation at
the national and regional levels is effective. In this regard,
although the Nairobi and Abidjan Conventions provide impor
tant instruments, the conventions are still relatively weak in
terms of capacity (staffing and funding). Most of the countries
have not yet honored their commitments to contribute to the
trust funds of the two conventions, and some countries in
Western Africa have yet to ratify the Abidjan Convention. In
addition, within the context of the economic and fisheries
commissions, while specific regional agreements have been
developed with regard to the management of the shared envir
onmental resources, the implementation and enforcement of
such agreements has been limited.
An important basis for support in this regard is provided by
the GEF-supported LME programs. Within the context of these
programs, countries have agreed on a range of policy options
for addressing the challenges faced by the regions in the form of
SAPs. So far, SAPs have been developed for the WIO (Eastern
Africa), the BCLME, and the GCLME (UNDP, 2002; GEF/
UNIDO/UNDP/UNEP/US-NOAA/NEPAD, 2007; UNEP/NCS,
2009f). The SAPs have been developed on the basis of
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comprehensive TDAs, which represent an integrated examina
tion of the issues and problems, including their root causes as
they relate to the management of the LMEs (UNDP, 1999; GEF/
UNIDO/UNDP/UNEP/US-NOAA/NEPAD, 2006; UNEP/NCS,
2009e).
There seem to be substantial communalities in the priority
issues identified for each of the LMEs (see also Section 11.13.3),
all concentrating around the following themes:
• the sustainable management and utilization of living marine
resources;
• the management of water quality, in particular from muni
cipal and industrial effluents, and also from mining and oil
and gas exploration activities;
• the management of ecosystem health, in particular in rela
tion to coastal habitats and biodiversity;
• the management of physical alteration of shorelines; and
• the management of river basins in relation to their impacts
on the coastal environment.
The specific categories, as well as the priorities and targets as
defined in the SAPs, are naturally different from region to
region, depending on their characteristics. For example,
impacts from mining and oil and gas exploration are much
harder felt in Western Africa, where extensive offshore oil
exploration and diamond mining are taking place, and less so
on the Eastern African coasts, where oil and gas exploration is
still an emerging issue. Despite these differences, at the general
level, the strategies and approaches as presented in the SAPs
are all based on the principles of EBM. A number of important
principal policy directions are recommended, as detailed in the
following sections.

11.13.7.1 Enhancing Institutional Mechanisms for
Regional-Scale Ecosystem-Based (LME-wide) Management
In all cases, the requirement for enhanced regional institutional
frameworks for better collaboration and coordination has been
recognized as a priority. While there is a multitude of regionally
active bodies in the regions, their capacity is often limited and
there are limitations with regard to their mandates and geogra
phical areas of jurisdiction when it comes to a comprehensive
EBM approach. In the BCLME and GCLME, the direction has
been toward the establishment of a dedicated LME
Commission. In Eastern Africa, current thinking is toward an
enhanced institutional platform through enhancement of the
capacities of the Nairobi Convention and SWIOFC.

11.13.7.2 The Application of More Integrated Planning
Approaches
Existing integrated planning approaches include ICZM,
Integrated Coastal Area and River Basin management
(ICARM), and SEA. Addressing the unique challenges pertain
ing to the management of the coastal and marine environment
requires the involvement of a variety of economic sectors, such
as fishing and aquaculture, agriculture and forestry, tourism,
mining, industry, transportation, and energy production, as
well as related coastal development and urbanization activities.
Traditionally, governance of these sectors is based on a sectoral
approach: each sector managed separately through dedicated
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legal/regulatory, institutional, and policy frameworks. A key
conclusion that may be derived is that cross-cutting governance
instruments need to be promoted.

11.13.7.3 More Focus on Proactive and Cooperative Actions
as Opposed to Corrective Measures
Unfortunately, problems are often only recognized when the
damage has already been done. However, the cost of repairing
the damage of, say, an oil spill or large-scale habitat degrada
tion is extremely high and some damage may even be
irreversible. The emphasis of policies should therefore be on
proactive approaches, such as contingency planning, and envir
onmental and strategic impact assessment of new programs
and investments.

11.13.7.4 The Use of Economic Instruments, such as
Payment for Ecosystem Services, the Polluter-Pays Principle,
and Subsidies and Tax Cuts
These are generally considered important tools to engage the
private sector as well as civil society to opt for environmentally
friendly technologies, activities, and practices. In addition to
this, soft-incentive approaches such as best-practice certifica
tion schemes (e.g., Blue-flag beaches) have demonstrated their
effectiveness in changing public behavior.

11.13.7.5

The Application of Spatial Planning Approaches

These include marine parks, MPAs, and fishery exclusion zones.
It is seen as a widely supported tool for allowing (economic)
development where possible, while protecting areas that need
to be preserved in order to sustain the required level of ecosys
tem integrity. The appreciation of this understanding is
demonstrated by the rapid increase in the application of such
tools in both Western and Eastern Africa.

11.13.7.6 Enhanced Stakeholder Awareness and Public
Awareness
It is evident that it is the coastal communities that are most
vulnerable to changes in the coastal and marine environment.
At the same time, the greatest pressure on the coastal environ
ment often comes from these same people, through the
destruction of coastal habitats, unsustainable fishing practices,
and increasing wastewater load. Without a good understand
ing, a change in their behavior cannot be achieved and the
effects of the growing coastal population will unavoidably
take its toll. In addition, effective regulatory compliance
mechanisms can only be implemented with the full involve
ment of the communities, and with due consideration of local
social systems and cultural knowledge.

11.13.7.7 Strengthening National Institutional Capacity
and Policy and Regulatory Frameworks
Many countries in Western and Eastern Africa have in place
legislation for environmental protection and resource utiliza
tion, and in some cases dedicated policies and laws, and
institutional setups have been created to deal with issues spe
cific to the marine and coastal environment. However, there are

serious gaps in their capacity to deal with these issues.
Government institutions need to be capacitated to adequately
plan and design their approaches, and to develop appropriate
policies and legislation, as well as to implement and enforce
these.

11.13.7.8

The Establishment of Financial Mechanisms

In many cases, the investment required to deal with the pro
blems is well beyond current government budgetary capacities.
It is therefore proposed that dedicated financial mechanisms,
such as soft loans by regional and international development
banks or revolving funds, be established, which could facilitate
governments in taking the required action.

11.13.7.9 The Establishment of Mechanisms for Targeted
Research, Monitoring, and Knowledge Management
Appropriate management requires reliable information gathered
from community to global levels. Without an understanding of
the dynamics of an ecosystem, including its reaction to internal
and external changes, policy decisions will be based at best upon
good guesswork. Key research and monitoring activities should
therefore aim to improve understanding of the causal linkages
both within and affecting the coastal and marine ecosystems,
and of the value of their services to humanity in order to appro
priately inform policymakers and provide the information that
resource managers need to act effectively within policy frame
works (Crossland et al., 2005).

11.13.8 Conclusion
The coastal and marine environment of Western and Eastern
Africa is endowed with important natural resources that sup
port the local economies and livelihood systems of a large and
growing population. However, the sustainable development
and management of these resources face many challenges.
Countries in the two regions currently lack both the capacity
and the regulatory frameworks to adequately manage the
threats to the coastal and marine environment posed by the
pressures of human activities at local to global scales. Failure to
address these key issues will result in the continuing degrada
tion of the coastal and marine environment.
Common challenges include a lack of sustained political
commitment within countries, overly ambitious programming,
and a lack of focus on priority areas, administrative, manage
rial, technical, and financial limitations, and political
instability. Despite these constraints, a cooperative approach
through the enhancement of existing regional cooperative orga
nizations and agreements has already been successfully
demonstrated in some countries, and shows the way forward.
In view of the many challenges faced by policymakers from
these two regions of Africa, regional cooperation programs
such as the Regional Seas Programme (the Nairobi and
Abidjan Conventions), the Regional Fisheries Management
Organizations, and the GEF-assisted LME programs should be
seen as essential to the achievement of the management goals.
An integrated approach aimed at strengthening national
and local governance is imperative, if the issues are to be
addressed within the context of sustainable development and
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achievement of the UN Millennium Development Goals.
Effective research and monitoring, combined with long-term
planning and investment in building capacity for the manage
ment of coastal and marine resources, is an essential precursor.
Empowerment and enhanced stakeholder involvement will
help to ensure that the needs of local people are taken into
account and that there is fair and equitable sharing of the
proceeds of the regions’ coastal resource endowments.
Because many of the management issues are shared regionally,
regional approaches, bringing all partners together with com
mitment at the highest level to addressing these issues, could
lead to significant benefits.
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