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As recognized by the African Ministerial Conference on the

Environment (AMCEN) in Kampala in July 2002, success in achieving

global sustainable development will ultimately depend upon the

implementation and enforcement of sound and cost-effective national

policies and measures supported by credible and timely data and

information on the environment.

In 1995, the United Nations Environment Programme (UNEP)

launched the Global Environment Outlook (GEO) integrated

environmental assessment and reporting process at global and

regional levels. GEO is based on cross-sectoral and participatory

environmental assessment, facilitating dialogue between policy-

makers and the scientific community.

Under the GEO framework, the first environment outlook report for

the Western Indian Ocean Islands (Comoros, Madagascar, Mauritius and

Seychelles) was published in 1999, and the Africa Environment Outlook

(AEO) report in 2002. The GEO process and the structure of the AEO

report have been adopted by AMCEN as a tool for environmental

assessment, reporting and monitoring in Africa.

Small Island Developing States (SIDS) have been recognized as a

special category of countries, with particularly vulnerable and delicate

ecosystems due to their small size and other characteristics. The United

Nations recognizes the unique situation of SIDS and actively supported

the process of giving them an international political identity with the

establishment in 1991 of the Alliance of Small Island States (AOSIS),

which would provide a forum for small island states to have a collective voice in addressing their common problems.

This recognition was reaffirmed by the United Nations Global Conference on the Sustainable Development of Small

Island Developing States held in Barbados in 1994, and the resulting Barbados Programme of Action for the Sustainable

Development of Small Island Developing States (BPOA).

In 2003, UNEP initiated the preparation of environment outlook reports for the Caribbean, Pacific and the Atlantic

and Indian Oceans SIDS, as a contribution to the Mauritius International Meeting for the 10-year Review of the BPOA

(Barbados +10) in 2005. The major objectives of these reports are to:

• Highlight the state of the environment in the SIDS showing the trends of national, regional and global significance;

• Provide policy guidance and early warning information on environmental threats;

• Provide a basis for regional consultations and for identifying the environmental issues and priorities in preparation

for Barbados +10;

• Help to catalyse and promote international cooperation and action based on the best scientific and technical

capabilities available; and

• Contribute to the development of a common strategy for sustainable development in SIDS.

vii

FOR E W OR D

Klaus Toepfer
United Nations Under-Secretary General and

Executive Director, United Nations

Environment Programme

FOREWORD
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The Atlantic and Indian Oceans Environment Outlook was prepared in collaboration with the Indian Ocean

Commission (IOC). It covers the states that are included in the United Nations’ list of SIDS in these areas (Cape Verde, the

Union of Comoros, Maldives, Mauritius, Sao Tome and Principe, and Seychelles). The report uses data and information

from global, regional and national state of environment reports, including the Global Environment Outlook-3 (GEO-3), the

AEO, the Western Indian Ocean Environment Outlook 1999, and from other sources. The report presents an overview of

the current socio-economic and environmental situation in the region under various thematic areas. It examines the

linkages between social and economic activities and the environment in the Atlantic and Indian Oceans SIDS,

highlighting their social, economic and environmental vulnerability.

In examining the pressures to which both the human and natural environments are subjected, a synopsis of the

development path from 1972 to 2003 for the countries is presented. An assessment of the present state of the

environment and analysis of current policy responses are also presented. Some particular needs are highlighted and

issues for consideration by decision-makers in the island states are suggested.

It is my sincere hope that this report — Atlantic and Indian Oceans Environment Outlook — will be a useful resource

during deliberations at the Barbados +10 Conference.
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The common features of Small Island Developing States

(SIDS) that make them ecologically, economically and

geopolitically vulnerable to external shocks are well

known (Commonwealth Secretariat 1997; Whitter and

others 2002; Briguglio 2003). The particular

vulnerabilities of SIDS continue to receive increasing

attention and recognition at national, regional and

international levels. The special case of SIDS for

environment and development was recognized in 1992

at the United Nations Conference on Environment and

Development. This recognition was reaffirmed by the

United Nations Global Conference on the Sustainable

Development of Small Island Developing States held in

Barbados in 1994, and the resulting Programme of

Action (BPOA). The establishment of the Association of

Small Island States (AOSIS) provided a forum for small

island states to have a collective voice in addressing

their common problems. More recently, in September

2002, the World Summit on Sustainable Development

(WSSD) reaffirmed the special case of SIDS and

highlighted a series of SIDS-specific issues and

concerns in the Johannesburg Plan of Implementation

(JPOI).

Despite the recognition of the vulnerabilities of SIDS,

their situation continues to be one of exposure and

growing vulnerability due to new challenges and

emerging economic, social and ecological issues (FAO

2004). The Atlantic and Indian Ocean (AIO) SIDS are no

exception to this observed trend.

Economic development and the natural

environment are closely interlinked in the AIO SIDS

(Cape Verde, Comoros, Maldives, Mauritius, Sao Tome

and Principe, and Seychelles). Social and economic

development in these countries is dependent on a

limited range of natural resources and a healthy

environment. Nevertheless, the environment, its

ecosystems, and their goods and services continue to

be degraded due to social and economic driving forces

at national, regional and global levels. An integrated

environmental assessment of these countries must take

these driving forces into consideration, in order to

develop appropriate and effective sustainable

development strategies.

EXECUTIVE SUMMARY
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Cape Verde comprises a group of 15 steep, rugged,

rocky and volcanic islands located 16° 00' N and

24° 00' W in the North Atlantic Ocean, west of Senegal.

These islands occupy an area of 4 033 km2 with a

coastline of 1 121 km. The climate of Cape Verde is

temperate and can be warm with dry summers and

little precipitation. The Cape Verde islands are located

on a strategic sea route 500 km from the west coast of

Africa and are an important communications and

refuelling station for vessels sailing through the

north–south sea routes. In 2002, the estimated

population of the islands was 446 000 with an average

population growth rate of 2 per cent per year (WRI

2004).

The Comoros archipelago consists of four major islands

— Grande Comoro (Njazidja), Anjouan (Nzwani),

Mayotte and Mohéli (Mwali) — located at the northern

end of the Mozambique Channel about 12° 10' S and

44° 15' E in the Indian Ocean. The islands are volcanic

with interiors varying from steep mountains to low hills

and occupy an area of 2 170 km2 with a coastline of

469 km. The highest point is the Le Kartala which rises

2 360 m above mean sea level. The climate of Comoros

is tropical marine; the rainy season occurs mainly from

November to May. In 2002, the estimated population

was 749 000 with an average population growth rate of

2.9 per cent per year (WRI 2004).

Source: CIA: The World Factbook

Source: CIA: The World Factbook
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The Maldives consist of almost 2 000 islands located

between 3° 15' N and 73° 00' E in the Indian Ocean.

These islands occupy an area of 300 km2 and have a

coastline of 2 002 km. The climate of the Maldives is

tropical and can be hot, humid and sometimes dry with

the northeast monsoon occurring between November

and March. Being relatively flat islands, the highest

point rises only 2.4 m above mean sea level and is

found on the Vilingili Island in the Addu Atoll. In 2002

the estimated population of the islands was 309 000

with a population growth rate of 3 per cent per year

(WRI 2004).

Mauritius includes Agalega Islands, Cargados, Carajos

Shoals (also known as Saint Brandon) and Rodrigues

and is located in the Indian Ocean east of Madagascar

between 20° 17' S and 57° 33' E. Mauritius occupies an

area of 2 040 km2 with a coastline of 496 km. The

climate of this country is tropical and is modified by the

southeast trade winds. It is warm and dry during the

period May to November and usually hot, wet and

humid from November to May. The terrain consists of a

small coastal plain rising to discontinuous mountains

encircling a central plateau. Mont Piton, standing 828 m

above mean sea level, is the highest point in Mauritius.

In 2002, the estimated population of Mauritius was

1 180 000 with a population growth rate of 0.9 per cent

per year (WRI 2004).

Source: CIA: The World Factbook

Source: Islands.com
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Sao Tome and Principe are the major islands forming

this Atlantic island state located in the Gulf of Guinea

and straddling the Equator west of Gabon between

01° 00' N and 07° 00' E. The island state occupies an

area of 1 001 km2 and has a coastline of 269 km. The

climate of Sao Tome and Principe is hot and humid,

with a rainy season between October and May. The

terrain is volcanic and mountainous with Pico de Sao

Tome rising to 2 024 m above mean sea level. In 2002,

the total estimated population was 143 000 with an

average population growth rate of 2.2 per cent per year

(WRI 2004).

Located 04° 35' S and 55° 40' E in the Indian Ocean

northeast of Madagascar, Seychelles consists of 92

islands and occupies an area of 455 km2 with a

coastline of 746 km. Seychelles has a tropical marine

and humid climate, and is generally cooler during the

period of the southeast monsoon usually around late

May to September. The principal island Mahé and other

satellite islands are basically rocky, hilly and granitic

with a narrow coastal strip. The coral islands are flat

with elevated coral reefs at different stages of

formation. The highest point, Morne Seychellois, rises

from the general rugged terrain to 905 m above mean

sea level. In 2002 the total estimated population of the

islands was 83 000 with an average population growth

rate of 2 per cent per year (WRI 2004).

Source: CIA: The World Factbook

Source: CIA: The World Factbook
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Wide disparities in the level of human and economic

development exist among the AIO SIDS. For example,

Seychelles and Mauritius occupy the two top positions

in terms of the 2003 United Nations Development

Programme's Human Development Index (HDI) (0.811

and 0.779, respectively) among this group of islands

and all of Sub-Saharan Africa. The HDI for the other

countries was: Maldives 0.75; Cape Verde 0.727; Sao

Tome and Principe 0.639; and Comoros 0.511. Generally,

the AIO SIDS have performed well in their development

efforts, compared with the countries in Sub-Saharan

Africa. However, the AIO SIDS still have high levels of

poverty in both rural and urban areas. This is also of

concern in the countries with relatively strong

economies where uneven income distribution leaves

many people in poverty. The increasing incidence of

HIV/AIDS is an emerging problem.

The AIO SIDS possess typical characteristics that

make them ecologically, economically and socially

vulnerable to external pressures. These countries

continue to exploit a narrow natural resource base for

their economic development; major income earners

are tourism, agriculture and fisheries. One of the most

vibrant industries in the AIO SIDS is tourism, which

attracts millions of visitors every year. The tourism

sector is one of the highest foreign exchange earners

and employers in most of these SIDS. Because of their

small size, industries in SIDS are unable to benefit from

economies of scale. Most of the AIO SIDS are at risk of

increased economic marginalization in the face of

trade liberalization and globalization. Some also have

trade deficits and high external debt, which is of

particular concern in Comoros and Sao Tome and

Principe. Several of the SIDS are facing difficulties in

negotiating for accession to the World Trade

Organization (WTO), both in terms of financial costs

and liberalization commitments. The AIO SIDS rely

heavily on trade taxes and preferential agreements,

and adherence to WTO rules is likely to create greater

difficulties for them.

Rising population and economic development

continue to exert increased pressure on the

environment and natural resources such as freshwater

and marine fisheries among others, leading to

environmental degradation and depletion of the very

resources on which economic and social development

depend. Domestic fish catches grew steadily between

1975 and 2001, but have recently declined due to

overexploitation of inshore fish stocks. The countries

have growing interest in exploiting the resources of the

Exclusive Economic Zones, but this is constrained by

lack of appropriate capacity.

The impacts of climate change are already evident in

the region, and the frequency and intensity of extreme

natural events are increasing in the AIO SIDS. Hurricanes,

tropical storms and depressions, and storm surges

cause extensive damage both to the basic social and

economic infrastructure and to the environment. In

most of the AIO SIDS, the majority of the population,

socio-economic activities and infrastructure are located

in the coastal zone, making them highly vulnerable to

any increases in the frequency and magnitude of

tropical cyclones. The AIO SIDS tend to experience

natural disasters on an annual basis, which have often

led to loss of life, property and infrastructure. These

islands are already experiencing the effects of larger

inter-annual variations in oceanic and atmospheric

conditions, increased drought and enhanced coastal

erosion.

The AIO SIDS countries reported in 2003 as part of

the AIMS (the Atlantic, Indian Ocean, Mediterranean the

South China Seas) on their growing vulnerability due to

climate change and global warming. They have been

trying to respond to these challenges by implementing

various measures, including developing climate change

National Adaptation Plans for Action (NAPAs) and

identifying their most vulnerable sites, with some

countries implementing adaptation measures. All

countries in the region have submitted their initial

national communications to the UNFCCC (SIDSnet

2003). A meeting of the AIMS countries in Cape Verde

in September 2003 noted the increasing risk of the

adverse effects of climate change, highlighting the

urgency for the international community to ratify and

fully implement the Kyoto Protocol. They also

recognized the need to identify and develop policies

that build SIDS’ resilience, redressing vulnerability

comprehensively. This includes the need to diversify

economies and address security concerns (SIDSnet

2003).
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indicate increasing pressure on fisheries resources in

the AIO SIDS, and many fisheries resources are

overexploited. Additional pressures on coastal and

marine areas originate from poor land use practices,

sand mining, pollution from solid and liquid wastes, and

sea-level rise.

Inadequate freshwater resources are a critical

development challenge for the AIO SIDS. Several factors

such as rainfall variability, high run-off, porous soil and

poor watershed management contribute to the scarcity

of freshwater. Climate change continues to reduce

freshwater availability in countries such as Cape Verde

and Sao Tome and Principe, which already suffer from

extended periods of drought. Cape Verde, Comoros and

the Maldives have water availability per capita that falls

below the water stress threshold of 1 700 m3 per capita

per year. Growing population and economic

development will place more pressure on freshwater

resources as demand increases, leading to serious

Some AIMS countries have established national early

warning systems and disaster mitigation plans,

including national and regional oil spill contingency

plans. However, national capacity is unlikely to cope

with the growing frequency of extreme weather

events, and the costs associated with rehabilitation. The

meeting in Cape Verde, therefore, called for further

international assistance to develop capacity for national

disaster mitigation preparedness and create

appropriate insurance and reinsurance schemes for

SIDS (SIDSnet 2003).

The coastal and marine areas in the AIO SIDS

support the tourism industry and subsistence and

commercial fisheries, both of which are primary sources

of national income. Coastal and marine habitats

continue to come under increasing and competing

demands from population growth, and the tourism and

fishing industries and other economic activities.

Existing trends in catch and demand for fish resources

Aerial view of islands and reefs in the Maldives
Source: Ian Cartwright, Photodisc
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shortages of this commodity and severe consequences

for food production. The latter will be exacerbated by

limited availability of arable land.

Land is impacted by, among others, pollution, slides,

erosion and soil degradation. There are significant

differences in land tenure arrangements among the

countries. In Maldives, where all the land except for a

few plots of private land on Malé is owned by the

government, absence of registration of ownership leads

to conflicts over access to land. Lack of secure land

tenure creates a situation that encourages poor land

management practices, contributing to degradation.

Logging, deforestation and conversion of forests to

agricultural or other forms of land use have reduced

the original forest cover and quality in the region.

Reduction of forests in the AIO SIDS may have far more

serious impacts due to the resulting loss of ecosystem

services such as regulation of soil and water quality,

flood control and maintenance of biodiversity. In

addition, it also threatens cultural heritage and local

livelihoods. The AIO SIDS have a rich and unique

biodiversity, and possess several endemic species of

plants and animals. Species populations on the islands

are small, localized and very specialized, making them

highly vulnerable to external threats. Since there is

significant human pressure on the islands’ ecosystems,

the risk of species extinction is high. In fact, several

species are endangered or have already become

extinct.

Over the last decade, the AIO SIDS have made

significant progress in managing their environment

and natural resources. For instance, these countries are

party to various regional and global, binding and non-

binding policy instruments and are actively

implementing them at the national level. Some of the

countries have national frameworks for sustainable

development and all have developed National

Environmental Action Plans. Despite these

achievements, however, they continue to be faced with

obstacles and constraints in the effective

implementation of some of the existing policy

instruments. These include weak institutional structures,

insufficient human, technological and financial

resources, and insufficient quantitative tools for

effective monitoring. In addition, they continue to be

subjected to pressures such as climate change and

international economic forces over which they have

little or no control. Social, economic and environmental

vulnerability must be considered in the context of

national policies that aim to reduce the vulnerability of

their people and their environment to existing and

potential challenges. The AIO SIDS, with the

commitment of the international community, must

proceed to fully implement the recommendations of

the Barbados Programme of Action for Sustainable

Development of Small Island Developing States, which

encompasses the principal issues of concern among

developing island states.

 



CHAPTER  1
SOCIAL AND ECONOMIC
DEVELOPMENT
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S O CI A L A N D  ECONOMI C  DE V E LOP M E N T

POPULATION AND HUMAN DEVELOPMENT

The rising human population, including high

population density, of the AIO SIDS is a major source of

pressure on the environment and natural resources of

these islands, because of increasing demands for food,

water, land, basic services, infrastructure and housing.

Population distribution and growth in the AIO SIDS is

strikingly different from that of mainland Africa. In 1972,

countries such as the Maldives, Seychelles, and Sao

Tome and Principe had populations of less than

100 000. Other SIDS such as Cape Verde and Comoros

had less than 300 000 inhabitants. Although the rate of

population increase from 1975 to 2001 was small in

global terms, this was significant for small countries

such as Mauritius, Maldives, Cape Verde and Comoros

(Table 1; Figure 1). The exception was Seychelles,

whose population of 100 000 in 1975 remained

constant up to 2001, and is expected to remain so to

2015 (Table 1).

The more advanced AIO SIDS, Seychelles and

Mauritius, have the lowest population growth rates of

1.1 and 1.2 per cent, respectively, and lowest projected

rise in population density of 13 per cent between 2000

and 2015. The population density of Maldives is the

highest in the region (Figure 2) and is expected to more

than double from 976 persons/km2 in 2000 to 1 500

persons/km2 in 2015, if the total number of inhabited

islands remains relatively constant at around 200 as it has

over the last few decades. In contrast, Cape Verde has the

lowest population density among all the AIO SIDS (Figure

2). High population densities result in more intense

pressures on the environment in terms of demands for

natural resources and the production of wastes.

According to UNDP (2003), the AIO SIDS rank high

in terms of the Human Development Index (HDI). The

HDI is a composite index that includes gross domestic

product (GDP) per capita, expectation of life, child

mortality and education. Seychelles and Mauritius

have the highest GDP per capita among all the AIO

SIDS (Figure 3; Table 2). Maldives, Mauritius and

Seychelles showed the highest annual change in GDP,

and Comoros the lowest, for the period 1990–2003

(Figure 4). Despite their comparatively small

geographical area and natural resource base,

Seychelles and Mauritius have HDI values of 0.811 and

0.779, respectively, which are the highest among all

the AIO SIDS and African countries (Figure 5). These

are followed by the Maldives, Cape Verde, Sao Tome

and Principe, and Comoros.

Changes in the environment of the AIO SIDS are driven by socio-economic forces, as well as external forces over which

these states have little or no control. Adverse environmental change in turn has negative consequences for social and

economic development, and sustainable development overall. Because of the close linkage between the environment

and sustainable development in the AIO SIDS, appropriate policies for sustainable development must be formed based

on an assessment of the state of the environment which also takes into account the socio-economic driving forces of

environmental change.

SOCIO-ECONOMIC ISSUES

Table 1 Population distribution in the AIO SIDS 1975–2015

Source: UNDP 2003

TOTAL POPULATION (MILLIONS)
1975 2001 2015

SEYCHELLES 0.1 0.1 0.1

MAURITIUS 0.9 1.2 1.3

MALDIVES 0.1 0.3 0.4

CAPE VERDE 0.3 0.4 0.6

SAO TOME AND PRINCIPE 0.1 0.2 0.2

COMOROS 0.3 0.7 1.0
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Other indicators of social development such as

access to health care, clean water and sanitation show

a similar picture. In general, Cape Verde, Maldives,

Mauritius and Seychelles have wealthier, better-

educated populations who live longer and have

greater access to health services and facilities (Box 1).

Accompanying the good social and economic

performance of Seychelles and Mauritius are their

strong efforts to sustainably manage their

environment. Maldives has the highest literacy rate. By

the first half of the 1990s, the adult literacy rate in the

Maldives was 97 per cent, and nearly half of all school-

age children were enrolled in secondary schools. Since

the mid-1980s, more than a decade has been added

to life expectancy in Maldives, although the infant

mortality rate is among the highest in the AIO SIDS

(Table 2).

Comoros is among the world’s poorest and least

developed nations, and per capita income is declining

as a result of poor economic growth. The country also

has the lowest literacy rates among the AIO SIDS,

which restricts economic activity to a subsistence

level, high unemployment and a heavy dependence

on foreign grants and technical assistance (CIA 2004).

Sao Tome and Principe has the lowest GDP per

capita and the fourth highest life expectancy, adult

literacy rate and infant mortality rate among the AIO

SIDS (Table 2).

All the AIO SIDS have performed well in their

development efforts in comparison with countries in

Sub-Saharan Africa. Unlike in other Sub-Saharan

African countries, the World Bank and the

International Monetary Fund (IMF)-led policy of

privatization and liberalization combined with

structural adjustment credits resulted in growth in

output exceeding the population growth rate. Cape

Verde, the Maldives, Mauritius and Seychelles have

higher GDP than the average in Sub-Saharan African

countries. All the AIO SIDS have higher life expectancy

at birth than the average of 47 years for Sub-Saharan

Africa, as well as higher literacy rates and lower infant

mortality rates.

Figure 1  Population growth rate in the AIO SIDS
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Figure 2  Population density in the AIO SIDS

0

300

600

900

1 200

1 500

PE
OP

LE
 P

ER
SQ

UA
RE

KI
LO

M
ET

RE 1975

2000

2015

Ca
pe Ve

rd
e

Com
or

os

Maldive
s

Maurit
ius

Sa
o To

m
e and Prin

cip
e

Se
ych

ell
es

Source: UNDESA 2002

Figure 3 Gross domestic product (GDP) per capita for the AIO SIDS 1970–2003 (US$)
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Despite relatively good economic performance,

poverty in both rural and urban areas continues to

affect all the islands, and needs to be addressed as a

matter of priority. Poverty and environmental

degradation are linked in a vicious circle in which poor

people continue to use dwindling resources for their

basic survival. Even in countries with relatively strong

economies, such as Seychelles, uneven income

distribution leaves many people in poverty

(Commonwealth Secretariat/World Bank 2000).

Although incidences of severe poverty and serious

malnutrition are rare, the Maldives is still faced with a

number of challenges, including low living standards in

the outer atolls, high cost of infrastructure and

transport, and a narrow production and export base

(UNEP RRC-AP 2003). Disparities in income distribution

exist between Malé and the outer atolls, where a large

proportion of the population lives below the poverty

line (UNEP RRC-AP 2003).

The emergence of the human immuno-deficiency

virus/acquired immuno-deficiency syndrome

(HIV/AIDS) pandemic is having a negative impact on

the socio-economic development of countries in Africa,

including the AIO SIDS. In 2002 Mauritius had 700

infected persons and Maldives had 100 (UNAIDS 2002).

 



strategy for addressing this issue. A proposal for a major

programme for the IOC countries has been submitted

to the African Development Bank for consideration.

ECONOMY

The economy of the AIO SIDS is based on a narrow

range of sectors. All the islands support well-developed

tourism industries that are important sources of

income and foreign exchange (Figure 6). Coastal

tourism is the mainstay of the economy in Seychelles,

contributing 46–55 per cent of GDP, 70 per cent of

foreign exchange earnings and employing 20 per cent

of the population. In 2000, the manufacturing and

construction sectors, including industrial fishing,

accounted for about 34 per cent of GDP (World Bank

2002), while in 2001 these sectors accounted for about

28.8 per cent of GDP (US Department of State 2004a).

Agriculture (including artisanal fishing and forestry),

once the backbone of the economy, contributed only

about 2.4 per cent of GDP in 2004 (US Department of

State 2004a). The government of Seychelles, through its

five-year development plans, has targeted specific areas

in achieving social and economic development.

Between 1985 and 1989 it focused on tourism,

agriculture and fisheries with the aim of improving the

balance of payments by achieving 60 per cent self-

sufficiency in food production, stimulating tourism,

increasing exports and reducing unemployment.

During the following five-year development plan,

emphasis was placed on attracting foreign investment

and greater food self-sufficiency. Despite these efforts,

Seychelles continues to import 90 per cent of

consumables.

Since the early 1970s, Mauritius has been considered

a successful small island economy. The average annual

growth has been approximately 5–6 per cent, and is

reflected in more equitable income distribution,

increasing life expectancy, lower infant mortality and a

much-improved infrastructure. The country has

developed from a low-income, agriculture-based

economy to a middle-income, diversified economy

with growing industrial, financial and tourism sectors.

From 1991 to 2001, the nominal GDP increased about
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In 2001, there were 775 people living with HIV/AIDS,

225 deaths were recorded and the adult prevalence

rate of HIV/AIDS was 0.04% in Cape Verde (CIA 2004).

The HIV/AIDS pandemic could have a serious impact on

the population, particularly the workforce in the public

and private sectors and in civil society organizations.

Measures are urgently needed to control and reduce

the rate of infection and spread of this disease. The

Indian Ocean Commission (IOC) has signed a

Memorandum of Understanding with the UN for

technical support for the fight against HIV/AIDS. A

technical committee has been put in place to provide

the IOC with guidance in this area. The committee

comprises representatives of the governments of IOC

member countries, civil society, private sector, donors

such as the European Union and the African

Development Bank, related United Nations (UN)

partners such as the Joint UN Programme on HIV/AIDS

(UNAIDS), the United Nations Children Fund (UNICEF),

the World Health Organization (WHO), and the United

Nations Development Programme (UNDP). Several

meetings have been held with representatives of

governments, people living with HIV/AIDS and with

representatives of the media in order to develop a

Figure 4 Average annual percentage change in GDP in the
AIO SIDS
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threefold. Tourism growth increased from 6 per cent in

1999 to 11 per cent in 2000, and is the second largest

foreign exchange earner after agriculture.The percentage

of GDP derived from agriculture decreased from about

30 per cent in 1974 to 7.2 per cent in 2001 (Figure 7),

while the contribution of industry (Figure 8) and

services (Figure 9) to GDP increased (World Bank 2003).

Maldives has achieved significant economic progress

in the past and continues to experience growth rates of

approximately 4–5 per cent per year (IMF 2003).

Tourism is Maldives’ largest industry and accounts for

more than 60 per cent of the foreign exchange

earnings. Over 90 per cent of government tax revenue

comes from import duties and tourism-related taxes.

The contributions to GDP include 17 per cent by

tourism, 15 per cent by fishing and 10 per cent by

agriculture (Howard College Libraries 2004). Taxes on

the tourism industry are invested in infrastructure and

also used to improve technology in the agricultural

sector. Maldives’ economy has experienced a downturn

as a result of a decline in tourism receipts due to the

September 2001 terrorist attacks in the United States

(ADB 2002).

Economic development in Cape Verde has faced

severe challenges. Firstly, this country’s natural resources

are not adequate to meet the demand for raw materials,

which often have to be obtained from external sources.

Secondly, the country has been subjected to frequent

and severe extreme climatic events such as droughts

that have often stifled economic activity. Data from 2004

(US Department of State 2004b) shows that the economy

of Cape Verde is service-oriented, with commerce,

transport and public services accounting for more than

70 per cent of GDP. Although nearly 70 per cent of the

population lives in rural areas, agriculture and fishing

contribute only about 10 per cent of GDP, with light

manufacturing accounting for most of the remainder.

An estimated 20 per cent of GDP is contributed to the

domestic economy through remittances from expatriate

Cape Verdeans (US Department of State 2004b).

Since its independence in 1975, the economy of Sao

Tome and Principe has become progressively more

dependent on cocoa, production of which has

significantly declined in recent years because of

drought and other factors. The country imports all fuels,

most manufactured and consumer goods, and a large

INDICATOR
GDP LIFE EXPECTANCY ADULT INFANT 

PER CAPITA AT BIRTH LITERACY RATE MORTALITY RATE
(PPP US$)* (years)* (% age 15 and above)* (deaths per 1 000 births)*

Table 2 Selected socio-economic indicators for AIO SIDS

Source: UNDP 2003

* Used to calculate HDI. Data is for 2001, except for infant mortality, which is for 2000. Numbers in bold are ranking of each country for each indicator.

PPP = purchasing power parity

SEYCHELLES 1 (17 030) 1 (72.7) 2 (91) 1 (13)

MAURITIUS 2 (9 860) 2 (71.6) 3 (84.8) 2 (17)

CAPE VERDE 3 (5 570) 3 (69.7) 5 (74.9) 3 (30)

MALDIVES 4 (4 798) 5 (66.8) 1 (97) 5 (59)

COMOROS 5 (1 870) 6 (60.2) 6 (56) 6 (61)

SAO TOME AND PRINCIPE 6 (1 317) 4 (69.4) 4 (83.1) 4 (58)

SUB-SAHARAN AFRICA 1 831 46.5 62.4 106

DEVELOPING COUNTRIES 3 850 64.4 74.5 86
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Figure 5  Human Development Indices (HDI) for African countries and the AIO SIDS (2002)
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amount of food. Its economy continues to be

hampered by high external debt (World Bank 2001),

which it has been unable to service and, as a result, has

had to depend on external aid and debt rescheduling.

In December 2000, this island state was among those

countries that benefited from the US$200 million in

debt relief under the Highly Indebted Poor Countries

programme. In 2001, international donors pledged

increased assistance due to the country’s success in

implementing structural reforms. The government has

taken action to reduce price controls and subsidies.

There is considerable potential for developing the

tourist industry and, in recent years, the government

has taken steps to expand this sector. Petroleum

discoveries in its territorial waters in the oil-rich Gulf of

Guinea are expected to have a positive effect on the

economy of this island state (CIA 2004).

Comoros faces daunting economic challenges as it

has few natural resources, a young and rapidly

increasing population and difficult transport links.

Agriculture, including fishing, hunting and forestry,

contributes 40 per cent to the GDP, 80 per cent to the

labour force and provides most of the exports (US

Library of Congress 2004). Tourism and other services

provided 25 per cent of GDP in 1994 (US Library of

Congress 2004). This island state is not self-sufficient in

food production and rice composes the bulk of the

country’s imports. At the end of 2000, the external debt

of Comoros, including arrears, was estimated at

approximately 80 per cent of GDP and 319 per cent of

exports. The country has depended on revenues

received as remittances from Comorians living abroad

and on foreign aid to supplement its economy.

Upgrading of the education system and technical

training, the privatization of commercial and industrial

enterprises, improvement of health services,

diversification of exports, promotion of the tourism

industry, and reduction in the high population growth

rate form the government’s main priority areas for

development (CIA 2004).

As shown above, several driving forces impede socio-

economic development in the AIO SIDS including:

• The small geographical size of the island states,

which provides for only limited natural resources

required for industry and other uses;

Health and nutritional conditions in Seychelles

approach those of a developed country. To a large

degree, the favourable projections of life

expectancy are attributable to a salubrious climate,

an absence of infectious diseases commonly

associated with the tropics, and the availability of

free medical and hospital services to all

Seychellois. The National Medical Service operated

by the Ministry of Health provides free medical

treatment to all citizens. The principal medical

institution is the 421-bed Victoria Hospital, which

has medical, surgical, psychiatric, paediatric and

maternity departments. Five other hospitals and

clinics have a combined 113 beds in general wards,

and a psychiatric hospital has 60 beds. In addition,

25 outpatient clinics exist on Mahé, Praslin and La

Digue. 

Improvements in prenatal and postnatal care

since the late 1970s have brought the infant

mortality rate down from more than 50 per 1 000

live births in 1978, to an estimated 11.7 in 1994, a

rate comparable to that of Western Europe. Some

90 per cent of protein in the diet is derived from

fish, which, along with lentils, rice and fruit,

provides most families with a reasonably nutritious

diet. Nevertheless, many prevailing health

problems, especially among children, result from

poverty, limited education, poor housing, polluted

water and unbalanced diets. Under the social

security law, employers and employees contribute

to a national pension programme that gives

retirees a modest pension. Self-employed persons

contribute by paying 15 per cent of gross earnings.

The government also provides low-cost housing,

housing loans and building plots to residents.

Box 1 Seychelles’ social services

Source: US Library of Congress 2004
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Figure 6 Tourism receipts (US$ million)
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Figure 7 Agriculture contribution to GDP (%) in Mauritius and Sub-Saharan Africa 1972–2000
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• Small economic base due to limited industrial

activity;

• High population densities especially in urban areas

where consumption patterns are equally high;

• Poverty;

• Inadequate technological, scientific and human

capacity to facilitate appropriate innovation and

discovery and to support development processes;

and

• Extreme natural events such as droughts, floods

and tropical cyclones.
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Figure 8 Industry contribution to GDP (%) in Mauritius and Sub-Saharan Africa 1972–2000
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Figure 9 Contribution of services to GDP (%) in Mauritius and Sub-Saharan Africa 1972–2000
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A major concern within the AIO SIDS is the increase in

global temperatures induced by greenhouse gases

(GHGs). SIDS are among those countries that are most

vulnerable to the effects of climate change, although in

2000 their contribution to the global inventory of GHGs

was only slightly more than 1 per cent (IPCC 2001). The

carbon dioxide (CO2) emissions per capita in the AIO

SIDS have been significantly lower than global

emissions (Figure 10). Seychelles has the highest per

capita CO2 emission rate in the region, with 2.8 t per

capita in 2000, followed by Mauritius and Maldives with

2.4 and 1.8 t per capita, respectively (Figure 11).

It has been projected that by 2100 the average

global temperature will increase by 1.4–5.8°C. With

projected warming of the Atlantic and Indian Oceans

by 1–2°C and a doubling of CO2, small islands in these

regions will continue to experience moderate warming

in the future (IPCC 2001). Under the same scenario, the

mean rainfall intensity is also projected to increase by

20–30 per cent over the tropical oceans, where most

small island states are located (IPCC 2001). Even though

regional variations are expected, observations show

that average global temperature has been increasing

by as much as 0.1°C each decade and average sea level

has been rising by approximately 2 mm each year (IPCC

2001). Impacts of climate change are uncertain but may

include reduction or loss of natural habitats,

biodiversity and fisheries; loss or erosion of the coastal

zone and human settlements; diminishing agriculture

and water resources; poor human health; and increased

natural disasters and insurance costs (IPCC 2001).

Climate models indicate that droughts and floods will

occur more frequently in countries in tropical ocean

regions by the latter half of the 21st century (IPCC

2001).

Many small island states are already experiencing the

effects of large inter-annual variations in oceanic and

atmospheric conditions. The possible impact of climate

change on fisheries and tourism will have severe

consequences for the economies of these islands. Sea-

level rise is of particular concern for low-lying states

such as Maldives, where 80 per cent of land is less than

1 m above sea level (UNDP 2001). Many Maldivian

islands suffer inundation and shoreline erosion, which

also leads to freshwater shortages and disease

outbreaks. As a consequence of sea-level rise in the

ATMOSPHERE

Figure 10 CO2 emissions per capita: Global and AIO SIDS
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Maldives, a large proportion of the landmass could

disappear over the next 30 years, and be completely

submerged by 2100 (IPCC 2001). In Comoros and

Seychelles, several beaches have been eroded as a

result of increased wave intensity and abnormal tidal

ranges (Payet and others 2004). The impacts of sea-level

rise in Mauritius would include land loss, erosion of

beaches, damage to coastal infrastructure, degradation

of coral reefs and loss of wetlands (IPCC 2001). Sea-level

rise and extreme climatic events would have serious

impacts in the islands since a large proportion of the

population, urban infrastructure and economic activities

are located on the coastal plains. Water resources and

food supply are already critical concerns in the AIO

SIDS, some of which are prone to drought and have

limited water storage capacity, relying on rainwater in

small catchments or freshwater lenses. The AIO SIDS

have experienced abnormal and extended periods of

drought and other weather extremes over the last five

years, which may indicate that there is indeed a change

in the hydrological cycle (Payet and others 2004). Cape

Verde already faces periodic food emergencies mainly

because of drought (FAO/GIEWS 2003).

Although the level of industrialization is relatively

low, concerns are also growing about the air quality in

the AIO SIDS. These concerns are most pronounced in

Seychelles and Mauritius where pollution from industry

and the transport sector is high. As the population and

industrialization increase, the demand for fuel is

expected to grow. For example, Seychelles, Cape Verde

and Mauritius have shown marked increases in

traditional fuel consumption in the last decade (Figure

12). The traffic density in Seychelles is increasing rapidly

and the transport sector, the largest energy consumer

among the AIO SIDS, currently accounts for 43 per cent

of the total energy consumption.

In Mauritius, urban air pollution caused largely by

vehicle exhaust emissions often exceeds WHO

guidelines. In 2002, the fleet of motor vehicles was

265 841, representing an increase of 20 per cent since

1998. The high levels of air pollution can be partly

attributed to the large number of relatively old vehicles.

For example, in December 2001, 38.8 per cent of the

vehicle fleet was over ten years old (CSO 2003).

Government subsidies for public transport and

favourable import duties have failed to encourage the

growth in numbers of new private vehicles. Therefore,

the fleet continues to increase in both age and

inefficiency. Lack of policies and incentives to use

cleaner fuels has added to the burden of pollution in

this country (UNEP 1999).

Air quality in the Maldives is generally good because

Figure 11 CO2 emissions per capita in the AIO SIDS 1972–2000
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of the sea breezes that flush the air masses over the

islands. However, the islands’ air quality is gradually

being affected by transboundary air movements from

Asia (UNEP RRC-AP 2003). Transboundary air pollution

in the Maldives first became known in 1997, when large

parts of the country were affected by haze caused by

forest fires in Indonesia. The haze blanketed the country

from October to December 1997 and significantly

affected the routine lives of Maldivians (UNEP RRC-AP

2003). The actual state of the transboundary movement

of air pollutants over the Maldives was measured in the

Indian Ocean Experiment carried out by a team of

international scientists and led by the Center for

Clouds, Chemistry, and Climate of the University of

California. In March–April 1999, the team found a dense

brownish haze stretching more than 10 million km2

over the tropical Indian Ocean, and the visibility over

the open ocean dropped below 10 km — a level

similar to polluted regions in the eastern United States

of America and Europe. As air pollution is an emerging

environmental issue in South Asia (affecting some of

the SIDS), on the initiative of UNEP, a declaration to

promote regional cooperation on air pollution was

agreed in 1998. The Malé Declaration on Control and

Prevention of Air Pollution and its likely Transboundary

Effects from South Asia was adopted by ministers of

environment at the seventh meeting of the Governing

Council of the South Asia Cooperative Environment

Programme (SACEP) in Malé (UNEP RRC-AP 2003).

Even though the outer atolls are free from air

pollution, particulate emissions released locally from

vehicles, power generation and construction-related

activities are causing concern in Malé.

The practice of burning sugar cane before

harvesting, a traditional custom in Mauritius and other

AIO SIDS, causes severe, though often localized, air

pollution due to the release of fly ash, ozone, carbon

dioxide, carbon monoxide, methane and volatile

organic compounds. These pollutants affect respiratory

health, acidify ecosystems and cause degradation of

the quality of land, soil and water. The use of charcoal

for cooking in the Comoros is a concern over domestic

and indoor air pollution in this country (UNEP 2002).

Figure 12  Traditional fuel consumption per capita in the 
AIO SIDS
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Satellite image showing soil erosion and deposition in the ocean of
Madagascar
Source: Africa Environment Outlook (Jacques Descloitres)
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Coastal zones possess important ecological, cultural,

historic, economic and aesthetic values. The AIO SIDS

have internationally renowned coral reefs that support

the tourism industry and subsistence and commercial

fisheries, both of which are primary sources of national

income. The islands also have mangrove forests that

stabilize the coastal zone, mitigating storm impacts,

coastal erosion and saltwater intrusion, and provide

resources for construction, weaving and food.

Mangrove swamps also function as spawning and

nursery grounds for many fish and shellfish species

(UNEP 2002). On all the islands, wetlands are also

important breeding grounds for large numbers of

waterfowl. As previously mentioned, the economies of

the AIO SIDS are highly dependent on coastal and

marine resources, particularly for tourism and fisheries.

The economic and aesthetic values and relatively flat

topography of the coastal zones are a major attraction

for people who are concentrated in these areas.

However, as a consequence of their small physical size

and high ratio of the length of the coastal zone to total

land area (Table 3), the entire land mass of these small

islands can be considered as the coastal zone.

The fisheries sector contributes 6 per cent of the

GDP and employs about 20 per cent of the workforce

in the AIO SIDS. Coastal fisheries mainly support

artisanal fishermen; about 90 per cent of all fish

landings come from small-scale operators and are

important economically and in local diets. Existing

trends in catch and demand for fish resources indicate

a continuously increasing pressure on fisheries

resources in the AIO SIDS (Payet and others 2004).

Domestic fish catches grew steadily between 1975 and

2001 in all the islands, but have declined recently in

Comoros, Maldives, Mauritius and Sao Tome and

Principe, whereas Seychelles has recently shown a

dramatic increase in fish catch (Figure 13). The catch by

Maldives is significantly larger than that of the other

AIO SIDS (Figure 13) and its fishing industry is well

developed (Box 2). FAO suggests that the stagnation of

catch in some islands is a result of stocks being fully

exploited, as there has been no reduction in fishing

effort during this period. Catches of non-target,

endangered species, especially turtles, dolphins and

dugongs, are also cause for concern, as are the non-

selective and destructive practices of dynamite fishing,

purse-seining and drag-netting. In Seychelles, by-catch

in the industrial tuna fishery, which constitutes

between 25 and 30 per cent of the catch, is of concern

(Payet and others 2004). Another growing concern in

COASTAL AND MARINE RESOURCES

Source: WRI 2003

EEZ = Exclusive Economic Zone

COASTLINE LENGTH TOTAL LAND AREA CLAIMED EEZ AREA
(km) (km2) (km2)

CAPE VERDE 1 121 4 033 742 438

COMOROS 469 2 170 161 993

MALDIVES 2 002 300 870 623

MAURITIUS 496 2 030 1 274 638

SAO TOME AND PRINCIPE 269 1 001 142 563

SEYCHELLES 746 455 1 288 643

Table 3 Data relating to the coastal zones in the AIO SIDS
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the region is the discarding of shark carcasses, which

have little market value, following removal of the fins

for the Asian shark fin trade (Payet and others 2004).

In addition to coastal fisheries, Mauritius and

Seychelles also exploit open sea tuna fisheries

commercially. The shrimp fisheries, which have a high

potential for foreign exchange earnings, are also

growing in importance. The fisheries resource potential

of Cape Verde has been estimated at between 43 000

and 50 000 tonnes per year. However, approximately

two-thirds of this resource remains unexploited due to

lack of adequate technology for deep-water fishing and

the need to modernize the fishing fleet (FAO 1997).

Nevertheless, fish stocks in the Exclusive Economic

Zones (EEZ) of the AIO SIDS are exploited by foreign

fleets from countries such as Japan, Russia and Spain.

The licensing of foreign fishing vessels in the EEZ is

important in some of the AIO SIDS that do not possess

the necessary capacity to harvest these resources

themselves. In some cases, the fees collected from

foreign fishing fleets for access to territorial waters form

a significant proportion of national revenue (FAO 2004).

There is growing national interest in the effective

management and exploitation of the EEZ by the AIO

SIDS. All these island states, however, experience

problems in regulating activities in this zone (UNEP

2002). The management challenge arises from both

environmental protection in relation to such issues as

oil spills and wastes from ships, and the safeguarding of

fisheries and other natural resources within the EEZ.

Development and management of the fisheries sector

in these island states has been hampered by several

factors including:

• Inadequate institutional and human capacity in

both the public and the private sectors;

• Complexities of inshore and offshore fisheries

management;

• Post-harvest losses due to inadequate cold storage

and processing facilities;

• Poor safety regulations for fishing vessels; and

• Insufficient national industries for the harvesting

and processing of offshore fisheries resources.

Coastal and marine habitats continue to come under

increasing and competing demands from population

growth, tourism and fishing industries and other

economic activities. This has resulted in the loss of

critical coastal habitats and living marine resources, and

physical alteration to reefs, beaches, wetlands,

mangroves and watercourses. Nursery grounds for

shrimp, crab and other species are being lost as

mangrove areas are replaced by land development,

especially in the smaller islands, where population and

economic growth are driving the demand for

infrastructure and development. In Seychelles wetlands

have been reclaimed for agricultural use, and while this

practice has stopped, there is increasing pressure for

reclamation for housing and hotel development (Payet

and others 2004). The productivity of seagrass

ecosystems, which provide essential habitats for many

Fisheries are a vital sector of the Maldivian

economy, accounting for over 60 per cent of

exports. As a result of its abundant fisheries

resources, the Maldives’ fishing industry has been

transformed from a predominantly cottage industry

to a modern industry able to compete effectively in

the world markets through the mechanization of

traditional fishing boats and provision of fish-

processing infrastructure. Fish production, mostly

tuna, more than tripled between the 1970s and

1990s, to more than 105 000 tonnes per year. Tuna

production in the Maldives is not environmentally

destructive since the artisanal pole-and-line

method of fishing is highly selective and ‘dolphin-

friendly’. The islands’ coastal and reef fisheries

have been the inhabitants' chief source of

livelihood providing employment and much of the

country’s food requirements through commercial,

artisanal and subsistence fishing. Currently, over

25 per cent of the local labour force is involved in

the fishing industry, including in downstream

processing of fish for the export market.

Box 2 The Maldives fishing industry

Source: FAO 2004
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marine fish species, are also under threat from

increasing sea surface temperatures and sea-level rise,

especially since these habitats are already under

pressure from land-based pollution (Edwards 1995;

Short and Neckles 1999).

Coral reefs are deemed highly vulnerable ecosystems

and continue to suffer from the devastating effects of

human pressure. Mining of coral and sand for use in

construction is also damaging habitats. In the Maldives,

coral mining has damaged reefs and resulted in the

loss or migration of residential fish communities and

other living organisms, loss of fish bait that is important

for the local tuna fishery, and reduced coral cover. While

cement blocks are increasingly replacing the use of

coral for housing, damaged reefs may take several years

to recover (UNEP RRC-AP 2003). Intensive tourism is

thought to be damaging the coral reef habitats by

pollution from boats, hotels and other facilities, and by

trampling and removal of coral for souvenirs.

Degradation of the coral reefs would be especially

detrimental to the dive tourism industry. Destructive

fishing is a common practice in Comoros despite

awareness campaigns, and fishing with dynamite

constitutes a danger to the region’s coastal ecosystems

such as coral reefs (Payet and others 2004). Natural

hazards also play a significant role in the destruction of

coastal and marine resources, as demonstrated by the

coral bleaching events of 1998 due to the increase in

sea surface temperatures (Linden and others 2002).

These events were widespread in the AIO SIDS.

Many coastal zones are subjected to land- and

marine-based sources of pollution that are associated

with poor solid and liquid wastes treatment and

disposal methods, and the use of agrochemicals. Most

of the sewage, chemicals and erosional silt reach

coastal waters where they cause eutrophication and

siltation. In Mauritius, preliminary surveys indicate

damaging nutrient levels in numerous areas, which

may have caused the development of six red tides in

1996 at the Trou aux-Biches area (Payet and others

2004). Recent studies and observations indicate a

growing amount of litter in coastal areas, including

uninhabited islands, to which litter is transported by

ocean currents. This litter also has an impact on marine

fauna (Payet and others 2004).

Oil pollution is a potential problem in the coastal

and marine areas of the AIO SIDS, which are located

within an area of high crude oil traffic between the Gulf

States, Africa and Europe. There have been various local

spill events, especially related to refined petroleum

products and, to a limited extent, other dangerous

cargo. Such spills can potentially have serious

consequences on the coastal habitats, flora and fauna,

as well on the economies of the AIO SIDS. Tar balls are

Figure 13 Total marine fish catch 1972–2001
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FRESHWATER

Artisanal fishing fleet
Source: IOC

The availability of freshwater in the AIO SIDS is

dependent on the annual precipitation and the

physical size of the main catchment basins. It is

seriously affected by rainfall variability, high run-off,

porous soil and poor watershed management. Climate

change will also reduce freshwater availability through

changes in the hydrological cycle (IPCC 2001). In some

of the island states, precipitation is heavy but occurs

only for a short period of the year, and the water is

quickly lost through run-off to the sea and evaporation.

For example, despite the abundant rainfall that the

Seychelles receives annually, 98 per cent is lost through

run-off and evaporation, primarily due to the steepness

and short length of the catchment basins. Only 2 per

cent is left to feed the streams and groundwater

(Government of Seychelles 2000). Rainfall in the Cape

Verde islands and Sao Tome and Principe is irregular,

and periodic droughts and famines are common. In the

Comoros there is an almost complete absence of surface

water because of high soil permeability (UNEP 2002).

Due to rising population and expansion in tourism and

the industrial sector the demand for freshwater in the

AIO SIDS is expected to increase over the next 25 years.

In the Seychelles freshwater is obtained mainly from

rivers. Likewise, in Mauritius freshwater is also extracted

from rivers through the construction of dams and

reservoirs on the main inhabited islands (Payet and

others 2004). The main source of freshwater in Maldives

is groundwater aquifers in the porous coral sediments

found on many islands. In this country, people have

traditionally relied on groundwater from shallow wells.

Comoros is also heavily dependent on groundwater

resources.

Data for total annual water consumption for Cape

Verde and Mauritius are given in Figure 14. The

agricultural sector is by far the largest consumer of

freshwater resources, accounting for 82 per cent in

Cape Verde, although this country has introduced

water-saving technology (Box 3), and 61 per cent in

Mauritius (AQUASTAT 2003). The area under irrigation in

Mauritius grew from 12 000 ha in 1970 to 17 500 ha in

1995; most of this was sugar cane plantations. In

Seychelles, groundwater is largely used to irrigate

orchid farms and food crops. This was also the case in

Mauritius until the costs of pumping became

prohibitively high (UNEP 2002). In Mauritius, the second

largest user of freshwater is the domestic sector, which

accounts for 25 per cent of all withdrawals (AQUASTAT

2003); this is largely to support the tourism industry.

Rainfall variability coupled with rising demand and a

lack of adequate storage capacity has resulted in

periods of severe water shortages in some of these

often deposited on beaches in Comoros and Seychelles

(Payet and others 2004).

The AIO SIDS are experiencing accelerated rates of

coastal erosion resulting from poor coastal planning

and development, infrastructural expansion, climate

change and sea-level rise. Beach erosion can be singled

out as one of the priority environmental issues in the

Maldives. Nearly 50 per cent of all inhabited islands in

Maldives and nearly 45 per cent of tourist resorts are

facing varying degrees of coastal erosion. In the

Seychelles beach erosion is of major concern, especially

its effects on the tourism industry. This led to the

launching of a National Beach Monitoring Programme

in 2003.
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countries. Losses through leakage from distribution

networks exacerbate current water shortages. Water

losses account for up to 50 per cent of domestic

withdrawals in Mauritius alone and this situation is

worsened by low storage capacity by households and

public institutions. In Comoros, freshwater resources are

unevenly distributed across the country due to the

terrain and poor distribution infrastructure. The result is

that large sectors of the population, especially in rural

and coastal areas, lack access to freshwater. Mauritius

and Sao Tome and Principe have total renewable water

resources of slightly more than 2 km3/year, with a per

capita distribution of 1 904 m3/year and 15 797

m3/year, respectively (Table 4). Cape Verde, Comoros

and Maldives have per capita availability at or below

the water stress threshold of 1 700 m3 per capita per

year, which is a major challenge for the supply of water

in urban centres (AQUASTAT 2003). In Mauritius and the

Maldives, significant investment in water supply

infrastructure has resulted in 100 per cent of the

population in both rural and urban areas having access

to piped water (Table 5). Nevertheless, in Mauritius the

per capita share of freshwater is falling, and the country

is expected to reach water stress levels by 2025 (UNEP

2002).

Figure 14  Water use by major sectors in Cape Verde and 
Mauritius
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In Seychelles, water shortages were so severe during

1998, due in part to the El Niño Southern Oscillation

(ENSO) phenomenon, that brewing and fish canning

industries were temporarily closed. In recent years,

desalination has become necessary when the

sustainable yield levels of the existing groundwater

aquifers on some islands were exceeded (UNEP RRC-AP

2003). At present, about 93 per cent of the population

in Seychelles receives treated water, with the rest using

untreated water from surface streams. The water

resources of Mahé are being threatened by loss,

through wilt disease, of an important watershed tree

species, Pterocarpus indica (FAO 2004).

In Maldives, the quantity of groundwater is declining

due to overextraction. For instance, the groundwater in

Malé and many other populous islands is only a

fraction of previous levels (UNEP 2002). All the residents

of Malé and the adjacent island Villingili, which is

considered urban and where 30 per cent of the country’s

population resides, have access to safe water and

proper sewerage services. In Comoros, although 96 per

cent of the population has access to improved drinking

water (Table 5), the supply is insufficient to meet

current needs; this situation is expected to deteriorate

In the early 1990s, a Dutch-funded project aimed at

developing Cape Verde’s horticultural sector was

launched. The project was a success, but its

expansion was limited by the availability of water.

Drip irrigation was then introduced to replace the

traditional gravity systems, first in experimental

plots and then in farmers’ fields. The new system

quickly showed that it combined increased

production and substantial water savings, allowing

for an expansion of the irrigated land and cropping

intensity. Subsequently, many farmers adopted

drip irrigation. In 1999, six years after the first

experiment, 22 per cent of the irrigated area of the

country was converted to drip irrigation and many

farmers converted their crops from water-consuming

sugar cane to high-profit crops such as potatoes,

onions, peppers and tomatoes. Total horticultural

production rose from 5 700 t in 1991 to 17 000 t in

1999; it is estimated that a plot of 0.2 ha provides

farmers with a monthly revenue of US$1 000. 

Box 3 Water in Cape Verde

Source: FAO 2004

Table 4 Water resources availability in the AIO SIDS

Source: AQUASTAT 2003 na = data not available

* For some countries large discrepancies exist between national and IPCC data on rainfall average. In these cases, IPCC data were modified to ensure consistency with
water resources data.

** Aggregation of data can only be done for internal renewable water resources and not the total renewable water resources, as that would result in double-counting of
shared water resources.    

MAURITIUS 4.16 2.21 0.68 2.03 0.50 2.21 1 904

COMOROS 3.91 1.20 1.00 0.20 0.00 1.20 1 700

SAO TOME
AND PRINCIPE 2.08 2.18 na na na 2.18 15 797

CAPE VERDE 1.70 0.30 0.12 0.18 0.00 0.30 703

SEYCHELLES 0.89 na na na na na na

MALDIVES 0.59 0.03 0.03 0.00 0.00 0.03 103

AVERAGE INTERNAL GROUNDWATER: SURFACE WATER: OVERLAP: TOTAL RENEWABLE TOTAL RENEWABLE
PRECIPITATION RENEWABLE WATER PRODUCED PRODUCED SURFACE AND WATER RESOURCES WATER RESOURCES

1961–1990 RESOURCES INTERNALLY INTERNALLY GROUNDWATER (ACTUAL) (ACTUAL)
(km3/year)* (km3/year) (km3/year) (km3/year) (km3/year) (km3/year) (m3/capita/year)**

IPCC AQUASTAT
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Source: UNICEF 2001

na = data not available

RURAL URBAN TOTAL
1990 2000 1990 2000 1990 2000

CAPE VERDE na 89 na 64 na 74

COMOROS 84 95 97 98 88 96

MALDIVES na 100 na 100 na 100

MAURITIUS 100 100 100 100 100 100

Table 5 Percentage of population with access to improved drinking water

in drinking water (UNEP 2002). In Maldives, the water

table is shallow and easily contaminated by organic

and human waste. Tests carried out for water quality

have indicated that bacterial contamination of

groundwater is widespread and that faecal

contamination exists in many of these sources on the

inhabited islands. The level of faecal contamination is

higher on the more densely populated islands due to

the presence of underground septic tanks and

industrial catch pits. On the basis of the WHO drinking

water guidelines, there are few groundwater sources in

the Maldives fit for potable use without prior

disinfection (UNEP RRC-AP 2003). Water-borne and

tropical communicable diseases are widespread as a

result of the prevalent pollution of drinking water

supplies by human waste. For example, Comoros

suffered three epidemics of cholera in 1975, 1998 and

2001 (Payet and others 2004). The two recent outbreaks

were closely associated with poor sanitation and

pollution of freshwater (Payet and others 2004).

Conservation and protection of the freshwater

resources of the AIO SIDS requires that the

management of the catchment basins as well as of

sanitation and wastewater be undertaken or improved.

Poor basin management could lead to further drying-

up of rivers, increased build-up of nitrates and

phosphates in freshwater bodies, and the growth of

algae and aquatic weeds such as water hyacinth

(Eichornia crassipes) (Government of Mauritius 1994).

Other options include the implementation of

rainwater-harvesting practices and the use of

appropriate irrigation technologies.

in the future. The present water demand stands at

28 600 m3/day and is projected to reach 46 498 m3/day

by 2025. Already scarce, water supply in Grande Comoro,

Moheli and Anjouan is threatened by the fragile

equilibrium between freshwater and seawater, potential

contamination of groundwater through seepage from

septic tanks, substandard equipment and an

insufficient number of water pumps (Mpendazoe 2000).

Freshwater resources in the AIO SIDS are also

contaminated by pollution from both point and non-

point sources, to the extent that they are often not fit

for human use. Pollution not only affects surface water,

but also groundwater on which a significant segment

of the population relies. The main causes of freshwater

pollution include inadequate waste treatment and

improper disposal, use of agrochemicals and saltwater

intrusion. Sources of industrial pollution include textile

factories, fish-processing plants, breweries and

tanneries. Other sources of pollution of freshwater

include chemical residues, dyes and silt. In those island

states such as Mauritius where there is heavy sugar

cane processing, significant pollution of freshwater

sources may occur from molasses. In addition, the high

loading of fertilizers also leads to pollution of freshwater

sources. For example, in Seychelles, the fertilizer load of

major rivers ranges from 25.1 kg/day in urban areas to

10.3 kg/day in suburban areas (Payet 1999).

Improper disposal of sewage and industrial

wastewater can lead to serious pollution of

groundwater especially in heavily populated urban

areas. Some aquifers in Mauritius have high nitrate

levels reaching 50 mg/l, which is the WHO nitrate limit
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Forests are of considerable socio-economic and

ecological importance in the AIO SIDS (FAO 1999).

Species diversity is relatively high for all major plant

and animal groups, and many endemic species are

present in the islands’ forests (Table 6). In some cases,

entire genera and families are endemic. In Seychelles,

Praslin Island is home to the endemic Coco-de-Mer

palm (Lodoicea maldivica), and some of the larger

islands have dry palm forests unique to Seychelles.

Mauritius has diverse wild flora including more than

700 species of native flowering plants and ferns. Of these,

about 45 per cent are endemic to Mauritius and 311

species are endemic to the Western Indian Ocean region

(d’Argent 2001). Commercial timber production is limited

in most of the islands, although many wood and non-

wood products are used locally. Important non-wood

forest products include medicinal and ornamental

plants, fruits, honey, essential oils, meat and animal

fodder. Fuelwood is a vital resource for local communities,

especially in the poorer nations of the AIO SIDS. In

Seychelles, 8 per cent of the inhabitants depend on

fuelwood as a supplementary source of energy (FAO

2001). Some introduced species are commercially

exploited, at times illegally, for the distillation of ylang

ylang perfume and for furniture making (UNEP 1999).

Population growth and economic development

place excessive pressures on forest resources in the

region. Logging, deforestation and conversion of forests

to agricultural or other forms of land use have reduced

the original forest cover and quality. Reduction in the

extent of closed canopy forests encourages the

predominance of savannah and thorn forests (FAO

2001). Forest cover ranges from 67 per cent in

Seychelles to about 3 per cent in the Maldives (Table 7).

The Cape Verde islands originally had extensive dry

savannah woodland cover, most of which has been

cleared for agriculture; this has caused widespread soil

erosion and desertification. The vegetative cover varies

significantly among the islands, although much of it is

immature agroforestry plantation introduced in an

aggressive reforestation programme. Seychelles has

extensive coconut plantations as well as a relatively

large planted estate of Casuarina and Albizia. Between

1990 and 2000, there was a steady decline in

FORESTS

Table 6 Number of endangered and endemic animal and plant species occurring in the forests of AIO SIDS

Source: FAO 2001

na = data not available

ALL SPECIES COUNTRY-ENDEMIC ENDANGERED SPECIES

FOREST OCCURRING BY SPECIES GROUP
TOTAL ENDANGERED TOTAL, AMPHIBIANS BIRDS FERNS MAMMALS PALMS REPTILES TREES TOTAL

SPECIES ALL SPECIES

CAPE VERDE 186 9 2 – 1 – – – – – 1

COMOROS 250 18 12 – 4 – 1 3 – 3 11

MALDIVES 128 3 na na na na na na na na na

MAURITIUS 306 95 73 – 9 2 2 3 – 28 44

SAO TOME
AND PRINCIPE 275 61 35 – 8 8 1 – – 13 30

SEYCHELLES 359 77 68 – 7 1 1 6 – 21 36
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deforestation rate to less than 1 per cent per year for

most islands, with the exception of Comoros, where

deforestation rates exceed 4 per cent per year. Comoros

has only 4 per cent forest remaining as most of the

lowland forest has been cleared for agriculture and

charcoal making. The largest remaining block of forest

is on the slopes of Mount Karthala on Grande Comoro.

On Anjouan there are two remaining forest tracts of

approximately 10 km2. This provides the only remaining

habitat for the surviving population of the Anjouan

scops owl (Otus capnodes) as well as the major habitat

for the Livingstone’s fruit bat (Pteropus livingstonii)

(WWF 2004). Protection of the remaining forests, such

as those on Mount Karthala, Mount Ntringui on

Anjouan and Mount Koukoule on Moheli, is a priority

for the conservation of endemic species in Comoros.

Many of the endemic species are severely

threatened from habitat loss and invasive species, and

others have already become extinct. In Mauritius, about

150 species of the endemic flora are critically

endangered with about five species having less than

ten individuals in the wild (d’Argent 2001). The loss of

natural forests has precipitated the near extinction of

tree species such as tatamaca, ebony and baobab,

common 50 years ago (UNEP 1999). Forest loss has also

meant depleted natural habitats for a wide range of

insects, birds and wild animals. The prolific invasion by

shrubs, bushes and alien species such as Chinese

guava, privet, liane cerf and poivre marron is also

evidence of degradation of the region’s forests and

woodlands (UNEP 1999). Soil erosion on deforested

steep slopes is now contributing to siltation of

freshwater ecosystems, coastal lagoons and reservoirs,

and drying-up of watercourses throughout the region.

This is especially prevalent in Comoros. In the Cape

Table 7 Forest resources and management in the AIO SIDS

Source: FAO 2001

NS = not significant;  na = data not available

TOTAL FOREST 2000 FOREST COVER CHANGE 1990–2000
LAND FORESTED LAND FOREST ANNUAL ANNUAL RATE TOTAL ANNUAL
AREA AREA AREA AREA CHANGE OF CHANGE PLANTATION PLANTING

(ha per AREA RATE
(000 ha) (000 ha) (%) capita) (000 ha) (%) (000 ha) (000 ha)

CAPE VERDE 403 85 21.1 0.2 5 9.3 85 5

COMOROS 186 8 4.3 NS NS −4.3 2 0.1

MALDIVES 30 1 3.3 NS NS NS na na

MAURITIUS 202 16 7.9 NS NS −0.6 13 0.0

SAO TOME
AND PRINCIPE 95 27 28.3 0.2 NS NS na na

SEYCHELLES 45 30 66.7 0.4 NS NS 5 na

Forest resources support a lucrative wood carving
industry in Mauritius
Source: IOC
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Verde islands, deforestation combined with an arid

climate and steep terrain has resulted in widespread

soil erosion and desertification. Loss of forest

ecosystems is contributing to climate change and loss

of cultural heritage, and is threatening local livelihoods.

Natural phenomena such as frequent cyclones and

droughts can also cause extensive damage to forest

cover. The risk of fire and drought is aggravated by

increasingly long dry seasons in the region.

Conversion of forests to other forms of land use

undervalues both the benefits of forest ecosystems and

the true costs of damages associated with exploitation

and conversion of forests. Policy failures are responsible

for insecure resource access rights and loss of

AGRICULTURE

Large areas of the AIO SIDS are mountainous, rugged

and dry, and unsuitable for cultivation. Nevertheless,

agriculture is an important activity in the islands and is

characterized by a combination of large-scale

commercial production of export crops and a small-

scale sector that produces food crops primarily for local

consumption. Subsistence agriculture is practised in all

islands in the region, especially in Comoros, where

slash-and-burn agriculture is a common means of

supplementing household food requirements and

income. Due to economic pressures for foreign

exchange earnings, the most productive land is often

reserved for commercial crop production especially

sugar, copra, vanilla, coffee and ylang ylang. Over the

past 30 years, the agricultural sector has contributed

significantly to the economies of these island states.

Nevertheless, much of the food required by these

countries is imported.

Agriculture is the dominant land use in Cape Verde,

Comoros and Maldives (Figure 15). All the countries

have significant cover of woodlands which are widely

used for grazing and gathering of wild resources. Poor

soil quality and scarce arable land in the Maldives have

historically limited agriculture to a few subsistence

LAND AND FOOD PRODUCTION

crops such as coconut, banana, breadfruit, papayas,

mangoes, taro, betel, chillies, sweet potatoes and

onions. Since the 1800s, Sao Tome and Principe’s

economy has been based on plantation agriculture. The

dominant crop is cocoa, representing about 95 per cent

of exports. Comoros is the world’s leading producer of

essence of ylang ylang and the world’s second largest

producer of vanilla. Agriculture involves almost 80 per

cent of the population and contribution to GDP ranged

from 35 to 38 per cent between 1980 and 1999 (World

Bank 2001). In Seychelles, agriculture’s contribution to

GDP has fallen from nearly 10 per cent in 1980 to less

than 3 per cent, as tourism has grown in income

contribution and foreign exchange earnings (World

Bank 2001). Mauritius is among the world’s ten largest

exporters of sugar and the sugar industry has

traditionally been the backbone of this country’s

economy. Although sugar cane still covers nearly half of

the island’s land area and over 80 per cent of its

cultivated land, the industry’s relative importance has

declined over the years. It now accounts for 7 per cent

of GDP, compared with 23 per cent in 1970.

In 1972, the agriculture sector employed a significant

proportion of the workforce in Cape Verde, Comoros,

traditional controls by forest-dependent communities,

as well as lack of transparency in forest resource pricing

and allocation. This in turn encourages corruption and

the unsustainable use of forest resources. Forests are

vital for the protection of small island ecosystems, and

their loss will have serious consequences for the AIO

SIDS. Of greatest concern are the environmental

consequences of deforestation, including loss of

biodiversity, soil erosion, desertification, and loss of

ecosystem processes such as regulation of soil and

water quality, and flood control. Forest management

programmes are needed to ensure the sustainable use

of the region’s forest resources. These programmes

must also involve the participation of local communities.
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Mauritius and Sao Tome and Principe (Figure 16). This

fell slightly in all countries over the following two

decades, with Mauritius reaching the lowest proportion

of 12 per cent by 2001 (Figure 16).

Although absolute food production indices have

risen over the past 30 years, food production per capita

has declined in all countries as a result of population

growth and largely export-driven markets (Figures 17

and 18). The gap between food production and

population growth, and the emphasis on export

agriculture rather than production for domestic

consumption, has resulted in food deficits, particularly

in cereals and other staples. Consequently, some

countries such as Mauritius and Seychelles import

significant quantities of cereals. Seychelles is, however,

making efforts to achieve greater self-sufficiency in

food (Box 4). Comoros is often dependent on food aid

to make up some of the deficit (FAO/GIEWS 1998).

Almost all food, including staples, has to be imported in

the Maldives.

Although Cape Verde is self-sufficient in vegetables,

fruits and some basic foodstuff, it can only produce

10–15 per cent of its cereal requirement because of

limited agricultural land, drought and water shortage,

resulting in a significant dependence on food imports.

In 2003, this country faced exceptional food

emergencies mainly due to drought (FAO/GIEWS 2003).

The high demand for land among the AIO SIDS has

resulted in the clearing of natural vegetation such as

forests for agricultural purposes. Poor agricultural

practices have exposed the soil to wind and water

erosion, and reduced productivity over the last 50 years

(UNEP 1999). Intense grazing pressures are also

affecting areas of grassland and permanent pastures,

leading to loss of vegetation cover, soil compaction and

erosion (UNEP 2002). A further issue of concern,

particularly in Mauritius, is the extensive use of

inorganic fertilizers, herbicides and pesticides on

commercial sugar plantations. Average annual fertilizer

applications have been estimated at 600 kg/ha, more

than five times the world average of 113 kg/ha (UNEP

2002). This excessive exposure to agrochemicals poses

a health risk for farm workers, and contaminated run-off

is poisoning wildlife and contributing to eutrophication

in rivers and coastal waters (UNEP 2002).

The Seychelles Agricultural Policy of 1992–1993

showed important gaps in the sector. The vision of

the new agricultural policy 2000–2010, currently in

its final draft stage, seeks to remedy such

shortcomings and has as its overall objective the

achievement of higher food security through

sustainable agricultural production. The onus for

formal national agricultural production is now

placed in the hands of the food-producing

entrepreneurs. At the end of the planned period it is

envisaged that all the poultry, meat and pork and at

least 80 per cent of vegetables and fruits

consumed would be produced locally in a

sustainable manner. The FAO provided assistance

for the process with particular emphasis on farming

systems approach, communication tools,

phytosanitary measures and pest surveillance

information.

Box 4 New agricultural policy of Seychelles

Source: FAO 2004

Figure 15 Percentage of total land area under 
agriculture in the AIO SIDS
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LAND TENURE

Land tenure systems often create conflicts over land

ownership, access to resources, land use and

distribution of benefits. They also influence investment

patterns and land management practices, often

leading to land degradation. The more affluent AIO

SIDS have established more equitable distribution of

land among their different communities, with effective

protection of land rights. For instance in Mauritius, 90

per cent of the land is privately owned, and more than

80 per cent of families have government-registered

deeds to their own homes. In Seychelles, 70 per cent of

the land is owned by the state and is leased to

smallholders (UNEP 2002). Since 1993, land reform to

bring about the transfer of land back to original

owners has been under way in Seychelles. In Comoros,

colonial, customary and Islamic laws apply to land

tenure. In Sao Tome and Principe, the original

constitution guaranteed a ‘mixed economy’, with

privately owned property combined with publicly

owned cooperatives and means of production (US

Department of State 2002).

All land in the Maldives is owned by the

government, except for a few plots of private land on

Malé. However, possession or usage rights/interests in

uninhabited/inhabited islands or land are assigned to

private parties to carry out various economic activities.

The Land Law of the Maldives was passed in May 2002.

Although it took one year for the law to be

implemented and another five years before

enforcement, it provides the mechanism whereby

private parties can own and develop land (ADB 2003a).

It is generally accepted that individuals who own land

usually take responsibility for proper land management,

as opposed to use of state land or where there are

conflicts over land resources. In the poorer islands, lack

of policies providing for equitable distribution of and

access to land resources presents direct threats to land

productivity. Additional studies are required to

determine the role of traditional property rights in

sustainable land use and to make recommendations

for local action programmes, coupled with reforms in

land tenure and land use, as well as their incorporation

in development policies (UNEP 2002).

Figure 16 Agricultural workers as percentage of total labour force (1972–2001)
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Figure 18 Per capita livestock production indices for the AIO SIDS (1972–2001)
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Figure 17 Crop production indices for the AIO SIDS (1972–2001)
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The AIO SIDS have experienced rapid urbanization,

with poverty and the search for employment

opportunities and basic services driving the

rural–urban migration. Urban population as a

percentage of total population has grown in all the

countries of the region for the past 30 years (Figure

19). Among the AIO SIDS, the Maldives is the least

urbanized country with 28 per cent of the population

living in urban centres, while the most urbanized is

Seychelles with an urban population of 65 per cent

(Figure 19). Projections for urban growth rates over

the next 15 years indicate an average rise of 2.8 per

cent per year for the AIO SIDS (UNCHS 2001).

The majority of towns and cities in the AIO SIDS are

growing faster than the provision of infrastructure and

there are shortfalls in water supply, sanitation, waste

disposal, roads and communications. In addition,

provision for health and education facilities is

expected to be a big challenge for the rapidly

urbanizing island states. Provision of sanitation

services in urban areas is one of the biggest

challenges facing the governments of these small

islands. Poor sanitation services and water

contamination are endangering the health of urban

populations. Nevertheless, the islands generally fare

better than many African countries, with all urban

residents in Mauritius and Maldives enjoying access to

improved water supply and sanitation services (Table

8). Where these services are lacking, the urban

population relies on septic tanks and pit latrines.

When not properly managed, especially in the

informal settlements, these can lead to contamination

of groundwater supplies. Many of the urban

developments are concentrated along the coasts and

URBANIZATION

Figure 19 Percentage of total population with access to 
improved sanitation in the AIO SIDS

0

10

20

30

40

50

60

70

80

PE
R 

CE
NT

 U
RB

AN
PO

PU
LA

TI
ON

1975

2000

2015

Ca
pe Ve

rd
e

Se
ych

ell
es

Sa
o To

m
e and Prin

cip
e

Maurit
ius

Com
or

os
Mada

ga
sc

ar

Maldive
s

Source: UNDP 2003

Source: UNDP 2003

na = data not available

URBAN RURAL TOTAL
1990 2000 1990 2000 1990 2000

CAPE VERDE na 95 na 32 na 71

COMOROS 98 98 98 98 98 98

MALDIVES na 100 na 41 na 56

MAURITIUS 100 100 100 99 100 99

Table 8 Percentage of total population with access to improved sanitation in the AIO SIDS
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The AIO SIDS are typical examples of islands where a

rich diversity of land-based flora and fauna have

evolved in isolation from human intervention and the

intrusion of alien species (Table 9; Box 5). This high

biodiversity contributes to the unique ecology of these

islands and provides significant ecological and

economic benefits. Shah and others (1997) quantified

the value of biodiversity in maintaining Seychelles’

ecosystems as being about US$300 million, compared

with the economic value of US$40 million. The

biodiversity of the AIO SIDS is important for ecological

processes, tourism, food, construction material, clothing

and shelter. In addition, many plant species are used

medicinally and several species are being investigated

for commercial agriculture or pharmaceutical use

(UNEP 2002).

Species populations on the islands are small,

localized and highly specialized, making them

extremely vulnerable to external threats. Since there is

significant human pressure on the region’s ecosystems,

the risk of species extinction is high (Payet and others

2004). Biodiversity in the AIO SIDS is under increasing

threat because of growing demand for biological

resources due to increasing population and economic

development. The primary causes of biodiversity loss

include:

BIODIVERSITY

About 50 per cent of all higher plants, mammals,

birds, reptiles and amphibians are endemic to

Mauritius, and the Seychelles has the highest level

of amphibian endemism of any island in the world.

Over 1 200 species of reef fish and 285 species of

algae have been identified in the Maldives. Together

with the Chagos, Maldives has the greatest coral

diversity in the central Indian Ocean. Though a

detailed biodiversity inventory has yet to be

undertaken, it is estimated that there are at least

250 species of stony corals belonging to 55 genera

in the Maldives archipelago. These coral reefs

support a large number of fish species, many of

which are of economic and recreational importance.

Five subspecies of seabirds have been identified as

endemic to the Maldives. All of the AIO SIDS are

important endemic bird areas and four islands in

Seychelles are bird sanctuaries.

Box 5 Biodiversity in the AIO SIDS

Sources: UNEP 2002; ADB 2003b; UNEP RRC-AP 2003

sewage is frequently discharged directly into the sea,

posing a threat to coastal tourism and human health,

as well as to coastal ecosystems.

Solid waste collection and disposal services in

urban areas in the region are usually inadequate or

unavailable. Municipalities have inadequate capacity

to collect and properly dispose of waste, which results

in illegal dumping on roadsides or beaches. The

problem of solid waste disposal is exacerbated by the

lack of suitable landfill sites. Burning of solid waste in

the open air may result in discomfort and health

problems for residents. Recycling has the potential to

ease some of these waste disposal problems, such as

in Mauritius where paper, textiles, glass, precious

metals, plastics and metal are recycled (UNEP 2002).
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grasses. The high dependence on wood and charcoal

for household use has further reduced forest and

woodland habitats (UNEP 2002). In Mauritius, burning of

sugar cane is a common cause of destruction of the

habitats for insects, birds and reptiles (UNEP 2002).

As a result of these pressures, a significant number of

plant and animal species are threatened with

extinction or have become extinct (Table 10). Mauritius

shows the highest number of extinct species and

several species now only survive in small populations

under protection schemes. Birds and molluscs are the

• Unsustainable natural resource exploitation;

• Habitat conversion and destruction;

• Introduction of alien species;

• Inappropriate harvesting technologies;

• Failure of governments to appropriate the global

value of biodiversity at the local level;

• Pollution and soil degradation; and

• Natural processes such as coastal erosion, bush fires

and seawater intrusion.

The biodiversity of coastal and marine habitats is

under threat from destructive fishing practices,

overexploitation, pollution and intense tourism.

Likewise, modification of freshwater habitats through

pollution and unsustainable harvesting has also

resulted in biodiversity reduction. Invasive alien species

and ballast water from ships are a major threat to both

marine and terrestrial biodiversity in the region (AIMS

2004). Grazing by introduced species of animals such as

deer, goats and cattle has diminished native plant

species and has led to a predominance of exotic

Table 9 Biodiversity status in the AIO SIDS

Source: IUCN 2003; UNEP-WCMC 2003

PLANTS ANIMALS

ENDEMIC SPECIES 406 303

THREATENED SPECIES 380 196

EXTINCT SPECIES 47 44

TOTAL No. SPECIES 1 171 4 273

Table 10 Threatened and extinct species by taxonomic group in the AIO SIDS

Source: IUCN 2003

Note: Number of threatened species in each major group of organisms in each country includes Critically Endangered, Endangered and Vulnerable categories only

THREATENED EXTINCT

ANIMALS PLANTS ANIMALS PLANTS
MAMMALS BIRDS REPTILES AMPHIBIANS FISHES MOLLUSCS OTHER

INVERTEBRATES

CAPE VERDE 3 2 0 0 1 0 0 2 1 0

COMOROS 2 9 2 0 1 0 4 5 0 0

MALDIVES 0 1 2 0 0 0 0 0 0 0

MAURITIUS 3 9 4 0 1 27 5 87 41 2

SAO TOME
AND PRINCIPE 3 9 1 0 0 1 1 27 0 0

SEYCHELLES 4 10 4 4 0 1 2 43 4 0

TOTAL 15 40 13 4 3 29 12 164 46 2



AT L A N T I C  a n d  IN DI A N  O C E A N S —  E N V IR O N M E N T O U T LO O K

38

most threatened animals, while plants are the group

with the highest number of threatened species. (Table

10). However, more animal than plant species have

become extinct. Mauritius and Seychelles are ranked

second and third in the world, respectively, in terms of

the percentage of native plants that are threatened

(UNEP 2002).

It is evident that the AIO SIDS face major challenges

in biodiversity conservation and that appropriate

management tools should be put in place in order to

protect the islands’ ecosystems and rich biodiversity.

Remedial measures such as those that have taken place

on the Ile Aux Aigrettes in Mauritius (Box 6) could

contribute significantly to achieving this goal.

Ile Aux Aigrettes is a small island (26 ha) situated in the Mahebourg Bay lagoon off northeastern Mauritius. The island was

declared a Nature Reserve in 1965, and has approximately 700 species of native flowering plants of which 311 are

endemic. The island is a refuge for several critically endangered endemic species such as ebony (Diospyros egrettarum)

and the rare Bois de Fer (Sideroxylon boutonianum). Other endemic species include the Mauritius pink pigeon (Columba

mayeri) and the ornate day gecko (Phelsuma ornata). Human disturbances, logging and the introduction of alien species

have contributed to the degradation of the island’s habitats. There are 97 known introduced plant species on the island, 28

of which are considered major weeds. A number of alien animal species are still present that affect native invertebrate and

reptile species.

In 1984 the Mauritian Wildlife Foundation established a watchman on the island to prevent illegal woodcutting. In

1985 the Foundation began restoration work to eradicate alien species, conserve and re-establish the native plant and

animal species, and develop a model to be applied to other sites. Twenty endangered endemic plant species have been

reintroduced to the island since restoration work began. The Foundation aims to plant 19 more endangered species. Over

30 Mauritius kestrels (Falco punctatus) were reintroduced between 1990 and 1994, and 35 pink pigeons were

reintroduced in 1994. A range of indigenous reptile species will be reintroduced once the conditions are suitable, and there

are plans to release the endangered native passerine, including the Mauritius fody (Foudia rubra), on the island. The

success of the release will partly rely on the eradication of shrews (Suncus murinus).

In 1997, the island was opened to tourists and the Ecotourism Strategy and Action Plan for the Ile Aux Aigrettes was

prepared by the Mauritian Wildlife Foundation, adhering very closely to the international principles of ecotourism. The

development of ecotourism facilities was funded by the Government of Mauritius and other donors including the Japanese

Expo Fund. The Foundation provides guided tours on the island. Ecotourism also provides educational opportunities, though

this is not the main aim of the Foundation. 

Box 6 Ecosystem restoration: the Ile Aux Aigrettes Nature Reserve, Mauritius

Sources: Varnham and others 2002; Mauritius Wildlife Foundation 2004

The mangroves are a very important habitat and support
a large diversity of species on the islands
Source: IOC
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A serious issue facing the AIO SIDS is their vulnerability

to natural and human-induced disasters. The Yokohama

Strategy and Plan of Action, a result of the 1994 World

Conference on Natural Disaster Reduction held in

Yokohama, Japan, recognizes that sustainable

economic development and growth cannot be

achieved without adequate measures to reduce

disaster losses, and that there are close linkages

between disaster losses and environmental

degradation. One of the factors that increases this

vulnerability, in the least developed AIO SIDS in

particular, is their limited capacity to reactivate the

development process. The fragility of their ecosystems

and their limited resources often minimize the

possibility of developing and implementing

meaningful disaster mitigation programmes.

The AIO SIDS are particularly vulnerable to extreme

weather events because of their geographical location.

The Indian Ocean Islands are subject to about ten

tropical storms or cyclones between November and

May each year (UNEP 2002). Cape Verde lies within the

Caribbean hurricane belt and is, therefore, occasionally

affected by these extreme events. Hurricanes, tropical

storms and depressions, and storm surges cause

extensive damage to both the basic social and

economic infrastructure and to the environment. In

most small islands, the majority of the population, and

hence socio-economic activities and infrastructure, are

located within close proximity to the coast; therefore,

they are highly vulnerable to any increases in the

frequency and magnitude of tropical cyclones that

would enhance the risk of flooding, accelerate existing

DISASTERS

Source: EM-DAT 2003 

NUMBER KILLED INJURED HOMELESS AFFECTED TOTAL DAMAGE US$
OF EVENTS AFFECTED (000s)

CAPE VERDE 2 32 122 0 7 600 7 722 3 000

COMOROS 4 59 52 50 000 65 000 115 052 42 804

MALDIVES 4 219 0 23 849 11 558 35 626 6 000

MAURITIUS 17 26 1 890 9 000 1 094 849 1 105 765 1 217

Table 11 Incidence of windstorm events for selected AIO SIDS 1970–2003

NATURAL DISASTERS

CAPE VERDE Prolonged droughts; seasonal harmattan winds that produce dust; volcanicity and seismic activity

COMOROS Cyclones possible during rainy season; Le Kartala on Grand Comoro is an active volcano

MALDIVES Low-lying characteristic makes them very sensitive to sea-level rise

MAURITIUS Cyclones; almost completely surrounded by reefs that may pose maritime hazards

SAO TOME AND PRINCIPE Cyclones and landslides

SEYCHELLES Lies outside the cyclone belt, so severe storms are rare; short droughts possible

Table 12 Natural hazards affecting AIO SIDS
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rates of beach erosion, and cause displacement of

human settlements and infrastructure. Table 11 shows

the impact of windstorm events on selected islands in

the region. In the period 1970–2003, 27 such events

were recorded, killing on average ten persons a year.

Some of the AIO SIDS are also prone to volcanic

eruptions, earthquakes, forest fires, landslides, extended

droughts and extensive floods (Table 12). Human-

induced environmental hazards can also have serious

impacts on small island states. In particular, the

catastrophic pollution of marine areas, both from land-

based sources and from transit shipping, is an area of

concern in the AIO SIDS (UNECOSOC 1996).

Extreme natural phenomena cannot be prevented or

controlled, but the information and data collected over

many years on their intensities and frequencies provide

knowledge for dealing with their occurrence. Of

importance is the level of preparedness, effectiveness

and efficiency of the early warning systems and the

capacity to implement disaster mitigation measures

and to adapt to the impacts of extreme events.

Tropical cyclone Ando in the Indian Ocean
Source: EUMETSAT

 



41

S TAT E  OF  T H E  E N V IRON M E N T

TD = Tropical Depression TS = Tropical Storm

Source: Unisys 2004 Map compiled by UNEP/DEWA, GRID Africa

Table 13 Tropical storms and hurricanes in 2004

The colours of the lines indicate intensity (category based on Saffir–Simpson scale):

TYPE CATEGORY PRESSURE (mb) WINDS (knots) WINDS (kmh) SURGE (m) LINE COLOUR

Depression TD – <34 <63 Green

Tropical Storm TS – 34–63 63–117 Yellow

Hurricane 1 >980 64–82 118–153 1.2–1.6 Red

Hurricane 2 965–980 83–95 154–177 1.7–2.5 Light red

Hurricane 3 945–965 96–112 178–209 2.6–3.8 Magenta

Hurricane 4 920–945 113–135 210–249 3.9–5.5 Light magenta

Hurricane 5 <920 >135 >249 >5.5 White
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In advancing the issue of environmental vulnerability,

the South Pacific Applied Geosciences Commission

(SOPAC) proposed that a country’s vulnerability

includes its social, economic and environmental

systems. Vulnerability encompasses human security,

food security, quality of life, society integrity, size of

markets, exposure to external economic forces, natural

hazards, limited natural resources, fragile ecosystems,

geographical isolation and other elements. SOPAC is

developing an Environmental Vulnerability Index (EVI)

that will reflect the vulnerability of a country’s natural

environment to damage and degradation. The main

objective is to enhance national capacity, technical

skills and knowledge in environmental vulnerability and

management, especially as vulnerability creates a

variety of challenges to achieving sustainable

development (SOPAC 2004). The EVI aims to promote

the integration of environmental vulnerability

considerations in national development planning and

management so as to encourage sustainable

development at the national level. The EVI could

facilitate a fast and inexpensive method of assessing

the vulnerability of natural systems at all levels from

local to regional, and encourage policy- and decision-

makers to devise appropriate responses to issues that

threaten ecosystem integrity and, therefore, social well-

being and economic development.

A set of indicators (Annex 1) is needed to develop

the EVI, and some countries have already started

assembling the relevant data and information, although

many of the data are not yet available for every country.

Thirty-two collaborating countries have joined this

initiative, which is expected to have multiple benefits,

among which are:

• The ability to convert environmental data into a

simple form allowing for better information for

decision-makers and policy-makers;

• The ability to prioritize environmental actions;

• The ability to measure change in the environmental

condition and vulnerability of specific areas;

• Greater awareness of environmental vulnerability

and the actions that increase or decrease it;

• Formulation of more identifiable and measurable

linkages between environmental condition and

human welfare;

• Identification of environmental changes and their

causes;

• Better understanding of the effects of

environmental processes in different ecosystems of

each country;

• Facilitation of collaboration among institutions and

international agencies by providing a common

basis for sharing data and assessment;

• Effective monitoring of progress in achieving

sustainable development in the country; and

• Facilitating comprehensive reporting on the

environment based on identified critical issues.

The AIO SIDS could benefit from the EVI, and use it

for the assessment of the vulnerability of their natural

environments to specific threats.

ENVIRONMENTAL VULNERABILITY
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CONCLUSION

Wide disparities in the level of human and economic

development exist among the AIO SIDS. Despite the

disadvantages faced by these states, some of them

have achieved an improvement in the standard of

living of their populations and good economic

performance, as shown by positive changes in their

human development indices. In fact, two of the

countries, Seychelles and Mauritius, continue to occupy

first and second place, respectively, in terms of human

development among this group of islands and all of

Sub-Saharan Africa. These countries have embarked on

efforts to expand and broaden their economic

activities, increasing their resilience to external shocks.

On the other hand, countries such as Comoros and Sao

Tome and Principe continue to show a comparatively

low level of human development. The region still has

high levels of poverty, and increasing incidence of

HIV/AIDS is an emerging problem.

The AIO SIDS continue to exploit a narrow base of

natural resources for their economic development, and

limited land resources, shortage of freshwater and

frequent droughts in some islands have prevented the

achievement of self-sufficiency in food and raw

materials. High rates of exploitation of natural resources

coupled with inadequate waste treatment and disposal

facilities have resulted in continuing natural resource

depletion and environmental degradation in the AIO

SIDS over the last few decades. Pollution, degraded

ecosystems, decreasing coastal fish stocks, freshwater

and other natural resources are among some of the

factors that threaten human well-being and economic

development in these countries. Droughts and other

natural disasters as well as rising sea levels have also

plagued some of them, increasing the challenges to

achieving sustainable development. The Environmental

Vulnerability Index that is currently being developed

could be a useful tool in measuring the risks to the

countries’ natural environment.

Litchis: agriculture including horticulture provides an opportunity for increasing the economic base of SIDS
Source: IOC



CHAPTER  3
POLICY RESPONSES

 



45

P OLI C Y  R E S P ONS E S

National, regional and global policies influence the state of the environment and level of socio-economic development

in the AIO SIDS. In order to effectively increase the resilience of the environmental, social and economic pillars of

sustainable development, an appropriate integrated policy framework that encompasses these three pillars should be

implemented and enforced, to:

• Raise incomes and standard of living to alleviate or eradicate poverty and improve people’s livelihoods;

• Improve economic performance by revising structural adjustment programmes and improving debt management;

• Ensure national food self-sufficiency and security through technological advancements in rain-fed agriculture and

irrigation systems;

• Reform land ownership laws and ensure security of land tenure;

• Improve human health;

• Develop and rationalize human resources use, control demographic pressures and ensure the participatory

approach in environmental management;

• Promote the sustainable use of natural resources;

• Integrate environmental concerns into general development planning;

• Establish vulnerability assessments and strengthen disaster early warning systems; and

• Improve environmental governance and ensure an enabling environment for sustainable development.

The AIO SIDS have acknowledged the need for such a

framework and have adopted several national, regional

and international policy instruments to address

environmental degradation and reduce its impacts on

their social and economic systems. Environmental

protection legislation is in place in each country, but in

many cases has not been fully implemented. Constraints

to more effective environmental management include:

inadequate institutional capacity; unsustainable policies;

weak implementation, enforcement and monitoring; and

insufficient human, technological and financial resources.

Another constraint to better environmental management

is the unavailability of quantitative tools that, with

adequate information, would allow for effective

monitoring and corrective actions to be taken.The

responsibility is that of national governments, through

the necessary political will and commitment, and in

cooperation with sub-regional, regional and international

organizations, to ensure that the appropriate policies are

effectively implemented and enforced.

POLICY FRAMEWORKS

Research is important for early warning in the SIDS
Source: IOC
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ENVIRONMENT

The AIO SIDS are party to various binding and non-

binding policy instruments at global and regional levels

and actively participate in the implementation of these

instruments at the national level (AIMS 2004). All the

AIO SIDS have ratified the United Nations Framework

Convention on Climate Change (UNFCCC), and

Comoros, Maldives, Mauritius and Seychelles have

ratified the Kyoto Protocol. Most of the countries have

established National Climate Change (NCC)

Committees to oversee the implementation of the

UNFCCC with the active participation of all

stakeholders. All the countries have submitted their

initial national communications to the UNFCCC, and

development of National Adaptation Plans for Action

(NAPAs) and implementation of adaptation measures

have continued (AIMS 2004). For instance, the Maldives

has drawn up plans for adapting to sea-level rise,

including measures related to coastal protection, and

has evaluated needs in terms of resources, training and

financial support. Sea-level changes are being

monitored in the region, and Mauritius has set up Cells

for Monitoring and Analysis of Sea level (CMAS), as part

of a pilot project on sea-level changes and associated

coastal impacts sponsored by the IOC, the World

Meteorological Organization (WMO) and UNEP. Through

the NCC Committee established by ministerial decree

in 1991, Mauritius has received support from the United

States Country Study Programme for the preparation of

an inventory of greenhouse gas emissions and an

assessment of vulnerability to climate change and

possible adaptation measures. Mauritius suffers

considerable damage at regular intervals from cyclones,

and serious coastal erosion is already evident. Mauritius

was the first country to ratify the UNFCCC, due in large

part to this vulnerability and a high level of

environmental awareness in the country (UNEP 1997).

The WSSD emphasized the importance of the

provision of adequate resources and the establishment

of partnerships for the adaptation needs of SIDS to

climate change, consistent with commitments under

the UNFCCC. This provides a strong case for regional

and global collaboration, as well as for identifying the

impacts of climate change and reinforcing national

capacities to deal with its consequences (WTO 2003).

More important, however, is that major GHG

contributors honour their commitments under the

UNFCCC if global warming is to be reduced or halted

(UNEP 2002). One of the major challenges SIDS face is

the strengthening of their voice and position in the

negotiations relating to this convention.

By being party to several biodiversity-related

international conventions and agreements, the AIO

SIDS have benefited significantly in the management of

their biodiversity resources. All the AIO SIDS have

ratified the UN Convention on Biological Diversity (CBD)

and have initiated national biodiversity strategic action

plans and established protected terrestrial and marine

areas (AIMS 2004). For example, the Maldivian

government has initiated several measures for the

protection of important habitats and threatened

species. This country has banned the export of a

number of marine species and the shark fishery is now

regulated. Twenty-five marine areas, two islands, and

numerous birds and marine species are protected. In

addition, a pilot project on the establishment and

management of protected areas has been initiated

with the assistance of the Government of Australia

(UNEP RRC-AP 2003). Efforts aimed at protection

against future damage to coral reefs have also been

implemented. This involves monitoring and improved

understanding of the ecology of coral reefs and the

impact of natural and human influences on them. Coral

mapping activities are being undertaken in the AIO

SIDS, although the information being collected needs

to be fully incorporated into the decision-making

process.

Comoros and Mauritius are signatories to the

Convention on Wetlands of International Importance

especially as Waterfowl Habitat (the Ramsar

Convention) and have wetlands of international

GLOBAL AND REGIONAL MULTINATIONAL
ENVIRONMENTAL AGREEMENTS AND ACTION PLANS
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importance: the site Dziani Boundouni, designated in

February 1995 in Comoros (Ramsar 2004), and Rivulet

Terre Rouge Estuary Bird Sanctuary, which was

designated in May 2001 in Mauritius (Ramsar 2001).

There is one Biosphere Reserve in Mauritius and two

World Heritage Sites in Seychelles (UNEP 1999). Since

2001, Mauritius has been a party to the African-Eurasian

Migratory Water Bird Agreement (AEWA), which is the

largest agreement developed under the Convention for

the Conservation of Migratory Species of Wild Animals

(CMS) (UNEP 2004a). Mauritius is the only country

among the AIO SIDS that has ratified this agreement.

All the AIO SIDS  have ratified the Convention on

International Trade in Endangered Species of Wild

Fauna and Flora (CITES), and Mauritius and Seychelles

have established management and scientific

authorities to regulate the granting of import and

export permits. National programmes have also been

established to encourage sustainable use and trade in

certain wildlife products. However, enforcement of

national policies, laws and regulations has been difficult

because of insufficient resources. A major region-wide

policy giving highest priority to conservation of

endangered species is an immediate requirement. Local

communities and national economies need alternative

resources or means of support, and a culture of

sustainable harvesting needs to be fostered (UNEP

2002).

The UN conventions relating to pollution have been

signed and ratified by some of the AIO SIDS. The Basel

Convention on the Control of Transboundary

Movements of Hazardous Wastes and their Disposal has

been ratified by Comoros, Mauritius and Seychelles, and

various measures to implement this convention are

being undertaken in these countries (UNEP 1999). The

1991 Bamako Convention on the Ban of the Import into

Africa and the Control of Transboundary Movement

and Management of Hazardous Wastes Within Africa

was designed for the special social, economic and

political conditions of Africa that are not fully

incorporated into the operation of the Basel

Convention (UNEP 1999). Only Mauritius has ratified the

Bamako Convention and has drafted regulations to ban

the import of hazardous waste (UNEP 1999). As part of

its obligation under the United Nations Convention on

the Law of the Sea (UNCLOS), Mauritius has introduced

control of marine pollution into its national laws. The

country has also drafted regulations to control

pollution by oil, noxious liquid wastes, harmful

packaged substances, sewage and garbage under the

La Digue, Seychelles: the islands have unique ecosystems which are now coming under increasing pressure due to population growth
Source: IOC
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Convention for the Prevention of Pollution from Ships,

1973 (MARPOL) (UNEP 1999). Port reception facilities for

the collection of waste from ships are being

established, but are hampered by lack of resources.

Seychelles has ratified MARPOL as well as the London

Convention on the Prevention of Marine Pollution by

Dumping of Wastes and Other Matter (UNEP 1999).

Most of the countries have signed and ratified the

UN Convention to Combat Desertification in those

Countries Experiencing Serious Drought and/or

Desertification (CCD) and the Stockholm Convention

on Persistent Organic Pollutants. The Government of

Seychelles has introduced a number of projects and

initiatives aimed at improving the sustainable use of

land resources. All the AIO SIDS have produced National

Environment Action Plans (NEAPs) to combat

degradation, and implementation is well under way in

some of the islands.

All of the Western Indian Ocean Islands have signed

the Nairobi Convention for the Protection,

Management and Development of the Marine and

Coastal Environment of the Eastern African Region. The

implementation of this convention was stalled due to a

number of factors, especially related to funding and

international commitment. The Nairobi Convention and

protocols entered into force in May 1996, almost 11

years after their adoption in 1985. This paved the way

for consultations on the process of establishing the

Eastern African Regional Coordinating Unit in

Seychelles in 1996. This unit was officially opened in

August 1997 on the island of St Anne in Seychelles. In

1999, it was agreed to set up a joint programming unit

between the Nairobi and Abidjan (West and Central

African) Conventions in Nairobi to foster cooperation

on regional projects and international issues. The

current biennial programme focuses on marine

protected areas and coral reefs. In May 2000, a twinning

agreement was signed with the Baltic Marine

Environment Protection Commission to promote the

exchange of experience (UNEP 2004b).

Support for project activities under the Nairobi

Convention has been forthcoming from international

sources, for example:

• The EAF/5 project (Protection and Management of

the Marine and Coastal Areas of Eastern Africa)

received support from the Swedish International

Development Agency.

• The Government of Belgium has funded a series of

activities for the preparation of databases and an atlas

under the project Eastern African coastal and marine

environment resources database and atlas (EAF/14).

• The United States Government has contributed

US$30 000 to the UNEP Environment Fund for the

implementation of the International Coral Reef

Initiative (ICRI) in Eastern Africa.

Comoros, Mauritius and Seychelles are parties to the

UNEP Regional Seas Programme for Eastern Africa. The

Regional Seas Action Plan for Eastern Africa provides a

framework for comprehensive action at the regional

and national levels, and activities are designed to help

the governments of the region strengthen their

environmental management processes (UNEP 2002).

The objectives of the Action Plan for Eastern Africa are

to promote sustainable development through

appropriate legislation, pollution prevention, protection

of the region’s living resources, strengthening of

institutional coordination and activities, capacity

building and awareness raising. Particular attention is

paid to assessment of causes and impacts of coastal

and marine environmental degradation, and adoption

of financial arrangements for successful and sustained

implementation (UNEP 2002).

Cape Verde and Sao Tome and Principe are members

of the Regional Seas Programme for West and Central

Africa that deals with the protection and development of

the marine and coastal environment of this region.The

Convention for Cooperation in the Protection and

Development of the Marine and Coastal Environment of

the West and Central African Region includes the

Protocol Concerning Cooperation in Combating Pollution

in Cases of Emergency in the West and Central African

Region. An independent regional intergovernmental

organization, SACEP (South Asia Cooperative

Environment Programme), was given the responsibility

to implement the Action Plan. SACEP is also responsible
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The Indian Ocean Commission’s (IOC) Regional

Environmental Programme is an intergovernmental

organization that has been set up between Comoros,

Mauritius, Reunion and Seychelles. Its programmes

include tuna fisheries development, tourism

development and trade exchanges. The IOC

administers the ICZM programme, the aim of which is

to assist its member states in defining problems and

implement policies and actions for sustainable

development. Its main corresponding activities are

the execution of national and regional environmental

diagnostic assessment, and the setting-up of regional

networks and permanent observatories on the coastal

zone, following four main topics: reef protection, eco-

toxicology, coastal erosion and coastal pollution. The

definition and implementation of ICZM demonstration

sites or pilot projects include the following:

• Comoros: concerted planning for solid waste

management in Itsandra Bay;

• Mauritius: integrated management plan for the

western area;

• Seychelles: improvement of ecotourism in the

Grande Anse area; and

• Reunion: management of the Marine Park in

the reef area.

Other projects include a study of coral reefs,

which started in 2001 and is funded until 2005 by

the Global Environment Facility at a cost of

US$737 000, and a tuna tagging project which was

approved in January 2004 by the European Union.

The diverse and large amount of information

produced, if well synthesized and communicated,

could be very helpful to the other AIO SIDS.

Box 7 The Indian Ocean Commission 
programmes in the Indian Ocean Islands

Source: IOC 2004

for the protection and development of the marine and

coastal environment of Maldives (UNESCO 1998).

The IOC has developed a five-year action plan for a

regional environmental programme that concentrates

on the monitoring of coral reefs and eco-toxicology,

development of an environmental information system

and Integrated Coastal Zone Management (ICZM) pilot

projects (Box 7). This programme has established an

agreement and framework for cooperation, as well as a

proposed cooperation policy. Under this programme

national coral reef monitoring networks have been

established, with annual reporting on the state of the

coral reefs and their resources.

AGRICULTURE

The adoption of appropriate national policies in

agriculture in the AIO SIDS was incorporated in a Plan

of Action on Agriculture developed at a ministerial

conference organized by the UN Food and Agriculture

Organization (FAO) in 1999. The Plan aims at removing

current weaknesses of the BPOA that place little

emphasis on agriculture, fisheries and forestry (FAO

2004). The Plan directly complements UN efforts

towards achieving the Millennium Development Goals

and further fits within the JPOI. The main priority areas

identified in the FAO Plan of Action include:

• Adjusting to changes in the global trading environment;

• Moving towards more diversified and sustainable

agriculture;

• Meeting fisheries needs;

• Ensuring sustainable management of forestry

resources, environmental protection and mitigation

of natural hazards; and

• Capacity building, policy development and

institutional strengthening.

Under this plan the AIO SIDS have undertaken a

number of programmes and projects, including the

collection of information through country

questionnaires to provide information on their present

situation and needs with respect to agriculture.

 



AT L A N T I C  a n d  IN DI A N  O C E A N S —  E N V IR O N M E N T O U T LO O K

50

DISASTER REDUCTION

The Yokohama Strategy and Plan of Action provides

guidelines for the implementation of programmes that

would lead to a comprehensive natural disaster

reduction strategy in the 21st century. The main focus

of this Strategy and Plan of Action is to reduce, through

concerted international action, especially in developing

countries, the loss of life, property damage, and social

and economic disruption caused by natural disasters. It

recognizes that, in many countries, sustainable

economic growth and sustainable development

cannot be achieved without adequate measures to

reduce disaster losses, and that there are close linkages

between disaster losses and environmental

degradation, as emphasized in Agenda 21. This Strategy

emphasizes the need for the United Nations system to

pay special attention to the needs of SIDS in this regard

(UNECOSOC 1996). In addition, the United Nations

Economic and Social Council (UNECOSOC) adopted a

resolution to strengthen the capacity in the

coordination of emergency humanitarian efforts,

especially in dealing with relief efforts. This body

stresses the importance of improving the institutional

capacity of least developed countries affected by

natural disasters, including the provision of adequate

support for rehabilitation, reconstruction, poverty

reduction and, where appropriate, peace-building

efforts.

IMPLEMENTATION OF THE BARBADOS
PLAN OF ACTION

All the AIO SIDS continue to implement activities under

the BPOA, which was adopted in 1994. The BPOA sets

specific actions and measures at the national, regional

and international levels in support of the sustainable

development of SIDS. Progress in implementation of

the BPOA is reported each year by donor countries,

SIDS and UN agencies to the UN Secretary-General.

Responsiveness varies from year to year, but an overall

picture has emerged. It has been estimated that, while

the BPOA is not yet fully implemented, 70 per cent of

the activities have been carried out by the SIDS

themselves (UNDP 2002). SIDS have reported on very

valuable lessons from regional and inter-regional

cooperation in numerous sectors as a result of the

BPOA. Exchanges and information sharing have spurred

collaboration and a greater understanding of common

problems. Solutions that have been tried in one region

have been adapted for other regions by collaboration

among experts from each region. This is a very

important development for SIDS, as it provides a

foundation for greater collaboration (UNDP 2002). In

2002, the United Nations General Assembly called for a

comprehensive review of the BPOA.

The international community convenes in January

2005 in Mauritius to review the implementation of the

BPOA and to discuss recommendations for its further

and successful implementation. An important

achievement of the BPOA is the establishment of

SIDSnet, a dedicated facility that provides information

and communication support to SIDS. Although in

existence for only a few years, SIDSnet is proving to be

useful to many SIDS. SIDS/TAP, which is a programme

aimed at promoting cooperation on sustainable

development through sharing of technical expertise,

has also been established (UNEP 1994).

Sugar cane is one of the main agricultural crops in the
SIDS, particularly Mauritius
Source: Africa Environment Outlook (Duncan Smith)
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Some of the countries have national frameworks for

sustainable development and all have developed

NEAPs (AIMS 2004). Mauritius has elaborated on some

requirements for sustainable development in this

country (Box 8) and has developed a National

Environmental Policy to control pollution at source (Box

9). The development of the Agenda of Mauritius has

been redefined in a report known as Vision 2020. This

report forms the basis for articulating a national vision

up to the year 2020 and a framework for long-term

socio-economic development. It stresses the need to

integrate environmental considerations into all

government decisions. The second NEAP, prepared in

1999, presented the ten-year environmental strategy

and national environmental action plan for the

following decade. Other national frameworks include a

water master plan for potable water distribution, a solid

waste management programme and an environmental

information system.

The National Environmental Plan for Sustainable

Development for Sao Tome and Principe allows the

country to adopt an operational and strategic

framework capable of promoting socio-economic

development in harmony with environmental

conservation. The plan deals with the current national

environmental situation and its relationship with the

process of national socio-economic development. The

government is collaborating with UNDP to promote

efficient and responsible management of the

environment and its natural resources. In cooperation

with other UN agencies, the World Bank and non-

governmental organizations (NGOs), UNDP advises and

encourages the country to improve natural resources

management and to build capacity to carry out a

robust biodiversity conservation programme for the

benefit of the poorer sections of society (UNDP 2004).

Seychelles has institutionalized a diverse portfolio of

environment-related laws and regulations. These are

being updated to reflect current priorities and address

shortcomings. Many specialized agencies and

authorities have been established to implement

government policies. These include the Marine Parks

NATIONAL ENVIRONMENTAL POLICY FRAMEWORKS AND MEASURES

The government of Mauritius recognized that major

requirements to achieving sustainable development

include:

• Preservation and enhancement of the quality

of natural environments including air, water,

soils, flora and fauna, forest, marine life and all

variety of living organisms;

• Protection from pollution arising from all kinds

of human activities;

• Facilitation of conservation and replenishment

of the environment;

• Maintenance of health and welfare of all;

• Promotion and encouragement of public

enjoyment of the nation's natural and cultural

heritage in such a way that the present and

future generations may equally benefit; and

• The achievement of economic prosperity

through environmentally sound and

sustainable development.

Box 8 Some requirements for sustainable 
development in Mauritius

Source: Government of Mauritius 1999

Authority, the Seychelles Fisheries Authority and the

Public Utilities Corporation (PUC) to provide access to

water, electricity and sanitation services. The

government has also embarked on a ten-year plan for

protecting the environment which is supported by a

pledge of US$40 million from the World Bank. Cape

Verde has been guiding its development policy based

on medium-term National Development Plans for

2002–2005.
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The government of Mauritius has developed a

National Environmental Policy to control pollution at

source. This policy has the following elements:

• Pollution prevention is the direct responsibility

of any enterprise (commercial, industrial or

agricultural) that causes it;

• Pollution control regulations must be applied

during all phases of industrial activity and

operation including the location, design,

construction, start-up, closure, dismantling and

clean-up phases;

• Importation, manufacturing, transportation,

processing, distribution and application of a toxic

substance (which may have an immediate or

long-term harmful effect on the environment)

shall be regulated;

• Pollution (both water and air) must be monitored

at source for which all relevant enterprises

should be required to keep records and submit

these to the Department of Environment on a

periodic basis;

• It will be government policy to set source

emission standards for material discharged into

the environment. Discharge includes adding,

depositing, emitting or emission of any

contaminant including the control of used

radioactive materials. Such standards may be

revised or changed from time to time as needs

arise to prevent pollution;

• All discharge of pollutants into the environment

by an industry or a commercial concern must

meet the established standards/criteria;

• Industries will be encouraged to use an

environmental audit programme as a

management tool in achieving environmental

protection excellence and improving

environmental performance of their operating

units/sectors.

Box 9 Some provisions for pollution legislation 
in Mauritius

Source: Government of Mauritius 1999

ATMOSPHERE

Increasing industrialization and urbanization in the

AIO SIDS has necessitated additional measures to

reduce air pollution such as the use of renewable

energy sources including hydroelectricity, solar power

and bagasse. Monitoring of air pollution along main

roads and public awareness and school programmes

highlighting the risks of air pollution to the

environment and to human health have been

introduced in some of the AIO SIDS.

COASTAL AND MARINE AREAS

There are inadequacies in the national and local

institutional arrangements for planning and regulating

land and water use in the coastal zones. Effective

protection and use of coastal resources requires the

AIO SIDS to exercise their full authority over the coastal

zones, in cooperation with local governments, regional

institutions and other stakeholders, in developing land

and water use programmes, including integrated

policies, criteria, standards, methods and processes for

dealing with land and water use issues. The IOC’s

Regional Environmental Programme has helped the

countries to develop and implement environmental

management plans and sustainable development

policies. These include measures such as coordination

of development in the coastal zones and requirements

for environmental impact assessments before certain

developments are undertaken. The AIO SIDS have

significant interest in the protection, management and

development of the resources of their EEZs, and can

benefit from the active participation in all regional and

international programmes affecting such resources.

Some common problems in management of the

fisheries resources in the EEZs include:

• Inadequate human resources;

• Inadequate information on the status of fish stocks;

• Inadequate monitoring and enforcement capacity

for the EEZs due to their extensive size;
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• Lack of access to appropriate technology such as

satellite tracking facilities; and

• Insufficient regional cooperation to strengthen

sustainable management practices including

monitoring and controlling of fishing zones.

Control of overfishing requires elaborate marine

regulatory facilities and surveillance, the lack of which

has meant that compliance with regulations has been

weak. However, measures have been introduced,

including training of fishermen and provision of

equipment to fish beyond the reef and in deep waters,

to encourage recovery of fish populations in coastal

waters (UNEP 1999).

FRESHWATER

Improving water availability and quality is a priority for

the region. Water desalination is practised in Seychelles

and Mauritius, while the latter has a series of projects

geared to increasing the volume and quality of water

supply. Projects for increasing reservoirs and sewage

treatment works, and the rehabilitation of old, leaking

water systems, are also being implemented. Policy

options for water demand management are being

considered in Mauritius (Box 10).

Metering and charging for water use by volume is

being introduced in the AIO SIDS. Legislation for

environmental and water protection is in place in most

countries, and recycling domestic wastewater for

commercial users is projected. Education and

sensitization programmes with schools and the media

have also been introduced. During periods of drought,

water is rationed for domestic consumption while

industries may close down. The high degree of

dependence on tourism by some SIDS has led the

tourism industry to produce its own water through

reverse osmosis. Such responses are a clear advantage

for the governments of these states since water scarcity

could lead to the total collapse of the tourism sector on

which many of them depend. It has yet to be seen,

however, if these separate efforts will be effective in the

absence of an integrated policy framework for freshwater.

The government of Cape Verde has also taken steps

in addressing water issues in the country through its

national policy on water supply (WHO 2002). This policy

aims at:

• Improving efficiency and increasing coverage of

water supply systems through piped schemes;

• Expansion of services and reduction of water losses;

• Improvement of water quality; and

• Protection of groundwater through construction of

wastewater treatment plants.

As regards sanitation in Cape Verde, the National

Development Plan 1977–2000 promotes efficiency

and increase in sewerage systems in urban areas. This

plan also promotes increased sanitation facilities

through septic tanks in the suburban areas and small

towns.

The Government of Sao Tome and Principe focuses

on strategic and regulatory issues to encourage

increased private-sector participation. In the area of

urban development and rehabilitation of poor

neighbourhoods, areas that are difficult to access will

be restructured. The government aims at rehabilitating

drainage and sanitation networks in slum areas and it

will provide potable water in the urban centres under

a privatized management system of standpipes. It is

hoped that such an investment would contribute to

improvements in the environment and a reduction in

the incidence of diseases such as malaria and cholera

(World Bank 2000).

The provision of a treated water supply in the

Seychelles is the responsibility of the Water and

Sewerage Division of the Public Utilities Corporation

(PUC), a semi-public organization. The mission of the

Division is to ensure an efficient and reliable supply of

potable water to 95 per cent of the population and

return of safe used water to the environment. The PUC

ensures that a complete treatment process of the

water is undertaken before distribution to consumers.

Sampling is conducted along the distribution network

and daily tests are carried out at treatment stations.

Any anomaly is quickly communicated to the

treatment stations for action. The PUC is also

 



mandated to intervene in any developments that may

result in pollution of water resources (Government of

Seychelles 2003). Stream abstraction of water is under

the control of the Rivers Committee, which comes

under the chairmanship of the PUC.

FORESTS

The governments of the AIO SIDS are paying close

attention to forests and woodlands as these

ecosystems continue to face increasing threats. For

instance, some forest areas in Mauritius that are heavily

infested with alien plants have been designated as

Conservation Management Areas, and removal of

exotic species has been attempted. This is a lengthy,

resource-intensive process, requiring the continued

commitment of resources to ensure that progress is

not reversed (Global Invasive Species Programme

2001). Mauritius and Seychelles have also joined the

Dry Zone Africa process to establish criteria and

indicators for sustainable forest management. Other

policy responses in the region have included attempts

at reforestation, but these have been inadequate. For

example, only 500 ha were reforested in the Comoros

during the 1990s and many of the trees planted were

utilized before reaching maturity. Commercial forest

plantations are also limited in the region. Several

international organizations have been conducting

research, mapping and making biological inventories in

the region. These activities will provide baseline

information for the establishment of new protected

areas and assist with policy development for

sustainable use of natural resources.

Current interventions through the FAO Plan of

Action (FAO 2004) aim to achieve sustainable

management of the forest resources by:

• A holistic and integrated approach to the use of

forest resources;

• Rehabilitation and conservation of forest lands;

• Enhancing coastal protection;

• Promoting agroforestry systems;

• Integrated planning; and

• Developing ecotourism.
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The findings of the five country studies carried out

under the IUCN Regional Office for Southern Africa

Regional Water Demand Management (WDM) Phase

II Project were recently handed over by the IUCN to

the government and other stakeholders. It is

expected that the government will consider the

findings in formulating future policies and

programmes for water management. It was

emphasized that, for WDM to be sustainable, the

process must be owned and driven by national

stakeholders who can ensure that it contributes to

national policy. The WDM process in Mauritius has

ensured wide consultation and participation of

stakeholders at all levels. The government has

urged stakeholders to provide suggestions towards

the development of an action plan for the

implementation of WDM in Mauritius. A focal point

for WDM in Mauritius and the formation of a think

tank comprising stakeholders from various

institutions, to be chaired by the Water Resources

Unit, was agreed upon.

The Mauritius Country Study report was

prepared by the IUCN Regional Water Demand

Management Project Phase II in collaboration with

Scene-Ries Consult from May 2001 to May 2002.

The WDM Phase II project is being funded by the

Swedish International Development Agency and the

International Development Research Centre, and

aims to promote the adoption of efficient, equitable,

integrated and sustainable approaches to water

resources management in southern Africa.

Box 10 Water demand management in 
Mauritius

Source: IUCN 2002
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LAND

Each of the NEAPs contains programmes to combat

land degradation, and implementation is well under

way in Mauritius and other AIO SIDS. An analysis of

agriculture policies and strategies carried out at the

country level revealed their strengths and weaknesses

(FAO 2004). Strengths include:

• The small population size in the individual SIDS

which facilitates reaching consensus and a quick

response to new policies and strategies;

• The fact that existing participatory mechanisms are

in place;

• Existing decentralized administration;

• A potential for diversification into niche markets;

• High endemism and biodiversity;

• A high potential for ecotourism;

• A fisheries sector with wide opportunities; and

• A coconut industry that provides a significant

source of income generation.

The following weaknesses were identified:

• Inadequate legal framework and low level of

implementation of policies;

• Limited human resources and lack of skilled labour

due to high immigration overseas;

• Difficulty in implementing community outreach

programmes due to challenges in inter-island

transportation;

• Insufficient conflict-solving capacity of political

leaders;

• Insufficient national budgets;

• Inadequate data and information; and

• Problems with land ownership.

Further analysis of policy profiles within the AIO SIDS

is being carried out to provide further insight for

upgrading policies and strategies for more accurate

planning (FAO 2004). It is important to reflect on the

current successes and failures, and adopt and

strengthen those areas that promise a sustainable

future, while at the same time addressing the root

causes of any failures.

DISASTERS

The high vulnerability of the AIO SIDS to natural and

human-induced disasters has led to concerted action

to deal with such contingencies. These island states

have sought to build and strengthen institutional and

human resource capacities in disaster preparedness

and mitigation at the national and local levels,

supported by actions at the regional level. Several AIO

SIDS governments have adopted legislation and

planning policies to better manage development in

disaster-prone areas (UNDP 1997). Some of the AIO

Baobab forest: the islands have a high species
endemism
Source: Au rythme des Iles de l’Océan Indien (Claude Pavard)

 



SIDS have already embarked on re-orienting policies

and programmes, either unilaterally or in collaboration

with regional partners, in attempts to deal with the

consequences of sea-level rise and to preserve

important coastal and marine resources. The

establishment of various pilot programmes to integrate

disaster considerations into overall development

strategies indicate that these small island states can

take a leading role in developing disaster management

approaches. A set of hurricane-resistant building codes

and standards, initially prepared for the small island

states of the Eastern Caribbean, was introduced to the

AIO SIDS.

The SIDS in the Western Indian Ocean are active

members of the WMO Southwest Indian Cyclone

Committee, which reviews and improves the region’s

operational cyclone programme to ensure better

coordination and collaboration among members to

minimize loss of life and damage to property (WMO

2002). Weather observations and telecommunications

systems are being upgraded through the IOC

meteorological enhancement programme. All IOC

countries were provided with new communication

equipment in 2003. Equipment for the second-

generation Meteosat Satellite to receive numerical

high-resolution satellite imagery for enhanced

monitoring of weather systems and some ocean

elements is to be installed in some IOC pilot countries.
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Training to enhance the capacity of meteorologists in

cyclone forecasting has been provided on a regular

basis.

National committees have been established to

oversee problems associated with natural and

environmental disasters. In Mauritius, the Central

Cyclone and Other Disasters Committee, which

comprises all key stakeholders, meets each year before

the cyclone season to review and make necessary

amendments to the Cyclone Energy Scheme. The

National Disaster Committee in Seychelles is now under

the overall responsibility of the President’s Office. A

secretariat has been established and a national disaster

fund set up. The National Disaster Response Plan and

Disaster Risk Management Plan have been reviewed

and updated.

The IOC Western Indian Ocean Oil Spill Contingency

Plan is now operational. Training in combating oil spill

accidents has been provided. A regional coordinating

centre is being planned and Mauritius has offered to

host it. All the IOC countries have established national

oil spill contingency plans (GEF 1999), and are now

adequately equipped to combat oil spills. Regular

exercises are conducted to train coordinators, identify

shortcomings and review emergency plans.

ENERGY

Except for Sao Tome and Principe, all AIO SIDS have to

import their energy fuels such as coal, oil and natural

gas for local industrial and domestic needs. Renewable

energy resources in the AIO SIDS remain largely

undeveloped due to inadequate information on the

economic and technical viability of the technologies

and unaffordable prices of existing technologies,

especially solar energy technology. There is only sparse

evidence of the provision of international support for

the development of alternative sources of energy in

SIDS. Nevertheless, several initiatives are being

undertaken to develop the renewable energy sector in

the AIO SIDS. For example, the government of Mauritius

encourages greater use of local and renewable sources

for electricity generation, and the Bagasse Energy

Development Plan is now being implemented.

Rapid response to oil spills
Source: IOC
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ever before in environmental management and

decision making in these countries.

Despite these achievements, the AIO SIDS continue

to be faced with obstacles and constraints in the

effective implementation of appropriate policy

responses. These include weak institutional structures,

insufficient human, technological and financial

resources, and the unavailability of quantitative tools for

effective monitoring. In addition, these island states

continue to be subjected to global pressures such as

climate change and international economic forces over

which they have little or no control. Nevertheless, there

is a wide range of available policy options and actions

that are worth considering by the AIO SIDS. Some of

these are examined in the next chapter.

CONCLUSION

Over the last decade, the AIO SIDS have made

significant progress in managing their environment

and natural resources. They have also seen greater

political commitment to achieving development that is

environmentally sustainable. Governments have

strengthened environmental policies through

institutional changes and legislation, and

implementation of activities under a number of global

and regional environmental agreements and action

plans has increased. All the SIDS have developed NEAPs

to address a range of issues and have begun to include

environmental concerns in their national development

strategies. Coordination across sectors, as well as within

the region in addressing environment and sustainable

development issues, is also being increased. There is

greater awareness and more public participation than

Mauritius will soon be setting up a wind farm with

assistance from the Government of India (Government

of Mauritius 2004). In Sao Tome and Principe plans are

being developed to increase production of

hydroelectricity. In Seychelles, a national energy policy

is being implemented for the adoption of energy-

efficient and environmentally sound technology in the

transport, industrial and domestic sectors, and to

educate consumers about energy conservation. In

Comoros, a solar energy project has been developed in

rural areas, and studies have been conducted to assess

the potential of wind, hydroelectric and geothermal

energy generation.
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Although the AIO SIDS are making progress towards sustainable development, this progress has been slow. Several

needs have been identified, and addressing them requires strengthening current efforts as well as the adoption of new

and additional measures. Many of these measures could be adopted and implemented by the countries themselves

with their own resources and capacities, while others require the financial and technical assistance of the international

community. The Commonwealth Heads of Government meeting held in Edinburgh in 1997 acknowledged in its

economic declaration that special measures are needed by small states to help them integrate into the global

economy and that they must be helped to participate effectively in key economic decision-making fora, in particular

the WTO. Furthermore, official development assistance is required for poverty reduction and for creating conditions for

increased trade and investment and development of skills in small states.

In considering the issues that relate to environment and development in the AIO SIDS, it is necessary to reflect on

the concerns and decisions made at the Islands V Conference held in Mauritius in 1998 and the 1994 BPOA. Some of

the needs and areas for consideration include the following:

ATMOSPHERE

Consideration should be given to the formation of an

alliance or the strengthening of the existing AOSIS to

vigorously campaign for more stringent reduction in

levels of GHG emissions by major contributors to GHGs.

This strategy should be supported by other developing

countries whose levels of GHG emissions are also low.

COASTAL AND MARINE AREAS

Indigenous knowledge systems can make a significant

contribution to the management of coastal and marine

fisheries in the AIO SIDS. This calls for greater

cooperation between governments and the local

fishing communities. Strengthening interaction and

cooperation from the local to the regional level is

important for sustainable management of the coastal

and marine resources of the AIO SIDS. Financing of

national controls through licence fees or other

mechanisms should also be explored. Important

prerequisites for the successful management of coastal

and marine areas include institutional strengthening

and capacity building, enhancing conservation and

management, improving post-harvest management

and marketing, safety at sea, strengthening the role of

national fisheries industries and the privatization of

fisheries investment. Expanding the areas covered by

regional seas conventions and action plans to include

river basins could help in reducing impacts from land-

based sources. Support to institutions servicing

regional seas conventions and action plans at the sub-

regional and national levels needs to be increased.

River basins and coastal environments must be

considered as a management unit, with emphasis on

integrated coastal area management and the control of

pollution from land-based sources.

FRESHWATER

Responses required to deal with the present freshwater

problems in the AIO SIDS should consider

strengthening international actions to reduce common

global problems besetting water resources. Integrated

management of watersheds and freshwater bodies

should be based on scientifically credible, realistic and

policy-relevant assessments, and tools and guidelines

for sustainable management and use of freshwater

should be developed. Water should be recognized as a

scarce economic commodity that requires cost-

effective interventions such as proven water

conservation techniques and technologies, especially

for irrigation. More emphasis on integrated, cross-

sectoral water resources management to address issues

of water quantity and quality is also needed. The

introduction of demand controls such as water pricing

and metering, and supply-side measures including

recycling and increased storage capacity in reservoirs
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should be considered. Adequate legislation and

effective monitoring systems should be put in place to

reduce and control pollution of freshwater sources.

Poor water quality requires further efforts and

investment in appropriate water treatment

technologies.

FORESTS

Further efforts are needed to protect the remaining

natural endemic forests in the AIO SIDS. Measures to be

undertaken at the national level for the protection of

forests should take into account the current imbalances

in the patterns of utilization and rate of forest

regeneration. Special attention should be paid to the

demand for forest resources and their efficient use.

Measures to reduce the loss of forests include

integrated land use planning; conservation and

sustainable use of natural and planted forests;

community involvement in all aspects of forest

management; developing markets for a wider range of

forest goods and services, including carbon storage and

watershed protection services; and independent, third-

party certification of products from sustainably

managed forests. In addition, there are several possible

levels of economic activity involving local communities

(for example, small-scale income-generating or

cooperative projects and large-scale projects involving

the private sector), and management by local people of

their natural resources will work if they have clear,

unambiguous proprietorial rights to their resources

(Manjengwa and Serra King 1999). Additional actions

for consideration include:

• Promoting understanding of the relationship

between exploitation and the forest resource base;

• Encouraging information exchange on sustainable

consumption systems;

• Undertaking regular reviews of the environmental

impacts of consumption and the critical linkages

with socio-economic driving forces;

• Supporting technological adaptation and innovation

such as development of synthetic products; and

• Policy orientation towards international

cooperation and agreement in attaining

sustainability in trade by substitution of the local

forest products with alternative products.

The above considerations would require concerted

effort at the national, regional and international levels.

In particular, it is also incumbent upon the AIO SIDS to

review their foreign assistance programmes with

respect to reforestation programmes and forest

exploitation.

LAND

Given the relative scarcity of land, the AIO SIDS need to

formulate and enact policies and legal instruments that

will minimize the inappropriate use of land. For

example, conversion of agricultural lands in vulnerable

coastal areas into human settlements should be

discouraged due to the high risk to these areas from

natural disasters. At the same time, the governments of

the AIO SIDS need to formulate incentives that

encourage investment in sustainable agriculture. It is

important that SIDS adopt a more harmonized

approach where modern methods are blended with

indigenous knowledge systems in dealing with social,

economic and environmental aspects of land use.

Some specific actions for consideration include:

• Developing more sustainable agricultural systems;

• Improving policy-relevant assessment of land

degradation;

• Increasing awareness about land degradation and

desertification issues, and impacts of human

activities on land resources;

• Establishing people-oriented approaches to

sustainable land use and natural resources

management;

• Promoting actions that support the CCD and the

development of national, sub-regional and regional

action programmes under other relevant

frameworks such as the BPOA;
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• Supporting the implementation of the outcomes of

the WSSD through the maximum involvement and

participation of key players such as government,

NGOs, local authorities, the private sector and local

communities; and

• Making information on land use and productivity

more accessible by the population.

URBANIZATION

The governments of the AIO SIDS need to give priority

attention to waste management, given the inadequate

infrastructure, technology and space for dealing with

waste. As populations grow, competing demands for

the use of natural resources must be resolved, and

more effective and efficient ways of using natural

resources should be developed and adopted. This is

important in urban areas where land is limited and

where commercial development of comparatively large

tracts of land can result in the shift of small-scale and

subsistence agriculture to marginal lands (UNEP 2002).

In many urban areas roads, water supply and water

quality, sanitation, and traffic management

infrastructure are in urgent need of improvement.

Attention should be given to decentralizing the

population through better spatial planning of

economic, industrial and residential areas (UNEP 2002).

In dealing with issues of settlements and sanitation,

the AIO SIDS need to institute the recommendations of

the Eighth Session of the United Nations Environment

Programme’s Governing Council (UNEP 2004c), which

called for countries to:

• Give greater attention to sanitation, its

environmental dimensions, and its health, economic

and environmental impacts in their quests to move

towards sustainable development;

• Include, in the monitoring of the sanitation target,

parameters tailored to respective ecosystem

characteristics that assess the environmental,

health, economic and social impacts of the

discharge and/or treatment of wastewater;

• Adopt a flexible approach to providing sanitation

services and engage local communities, especially

women, in identifying and applying community-,

culture- and ecosystem-specific solutions to

sanitation;

• Stimulate local demand for environmentally

sustainable sanitation services; among others,

through raising awareness on the economic, health

and environmental impact and benefits of the

provision of sustainable sanitation services;

• Underpin the use of appropriate wastewater

treatment and re-use technology with legislative

and economic frameworks that promote the

protection of ecosystem services;

• Evaluate and apply alternative and/or community-

appropriate technological and management

solutions for the collection, treatment and re-use of

wastewater, making a distinction between the

approaches used in different ecosystems, as well as

urban and rural settings;

• Pay greater attention to eco-sanitation and the

potential of eco-technology as a tested, realistic and

environmentally sound wastewater management

system;

• Consider, as appropriate, water service pricing, taxes,

levies, micro-finance, market creation and

alternative or supplementary forms of financing

wastewater collection and treatment facilities,

based on realistic assumptions of the community’s

capacity to pay for the installation, maintenance

and operation of wastewater collection, treatment

and redistribution systems; and

• Develop the appropriate sustainable financial

mechanisms, including as appropriate

public–private partnerships and public–public

partnerships, as well as the development of markets

of provision of sanitation services, with the

appropriate involvement of financial institutions.
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TOXIC WASTES

Increasing amounts of toxic chemicals and hazardous

wastes threaten the environment and human health in

the AIO SIDS. These states need to explore avenues to

acquire the necessary information, resources and

expertise to ensure environmentally sound

management of chemicals and hazardous wastes.

More specifically, the AIO SIDS need to:

• Facilitate access to data on chemicals required to

assess, reduce and manage health and

environmental risks;

• Monitor and assess global trends and impacts of

hazardous wastes;

• Review and/or prepare guidelines on

environmentally appropriate options for hazardous

waste management;

• Promote the implementation of the Rotterdam

Convention on the Prior Informed Consent for

Hazardous Chemicals and Pesticides in International

Trade;

• Review existing information in each of the island

states on the impacts on human health and

ecosystems arising from the use of chemicals; and

• Enhance their own capacity in the management of

toxic chemicals.

BIODIVERSITY

The conservation and sustainable use of biodiversity

should become an integral component of economic

development in sectors such as agriculture, forestry and

fisheries. A wide variety of options exist with regard to

biodiversity conservation in the AIO SIDS. These include

the establishment of legal provisions that enable

protection of endangered species and the

establishment of protected areas and safe corridors

together with the creation of aquaria, botanical and

zoological gardens, and seed and gene banks. The

equitable sharing of benefits from the use of

biodiversity requires that the local, regional and global

benefits of biodiversity are appropriated at the local

level through the creation of functioning markets. It is

also necessary to analyse emerging patterns of

international trade in biodiversity-related products and

services, and assess the implications of international

trade regimes on biodiversity conservation. This would

require developing and testing existing policies

including economic tools and methodologies for

biodiversity conservation and sustainable use,

valuation, cost–benefit analysis, tradable quotas,

taxation and regulation. In order to assess the benefits

from such actions, the AIO SIDS need to develop policy-

relevant environmental performance indicators for

biodiversity; analyse the relationship between national

responses to trade liberalization and the management

of biological resources; and review environmental

health risks posed by developments in biotechnology.

The following areas are of particular importance:

Mangroves
Source: Africa Environment Outlook (Dominique Halleux)
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• Analysis of trade implications of market-based

incentives and instruments intended to promote

biodiversity conservation, and policy

recommendations;

• Development of guidelines and methodologies for

assessing the impact of economic development on

biodiversity;

• Development of funding mechanisms for the

conservation and sustainable use of biodiversity;

• Development of policy-relevant biodiversity

indicators for the assessment of progress in

conserving biodiversity;

• Establishment of environmental standards and

product criteria, including eco-labelling; and

• Improving public awareness and dissemination of

relevant information to all stakeholders.

DISASTERS

Experience gained from the implementation of current

policies and programmes indicates that disaster

management needs to be defined and applied in a

more integrated and systematic way. There is a need for

a comprehensive approach to disaster reduction as a

universal focus rather than an approach that

concentrates largely on high-profile current events. By

considering disaster risks as a cross-sectoral issue in the

development of small island states, disaster

management should be seen as extending beyond

emergency relief and disaster response. An integrated

approach gives appropriate weight to primary

measures of protection (safe housing, roads, bridges

and power systems), effective communication systems,

efficient refuge provision, effective disaster response

and early warning. This approach was also emphasized

during the World Conference on Natural Disaster

Reduction in May 1994 where this comprehensive

approach was referred to as ‘building a culture of

prevention’ (UNECOSOC 1996).

It is necessary that the disaster-prone AIO SIDS

mobilize their people and provide adequate training in

disaster mitigation measures. In this regard, political and

social commitment in developing community-based

disaster awareness and mitigation programmes, and

the decentralization of authority and responsibility to

local communities to protect social and economic

assets can make a valuable contribution (UNEP 2003).

Education, as well as scientific and vocational training,

and awareness raising, are key to capacity building and

human resources development. Regional cooperation

could further enhance the opportunities for capacity

building. In many disaster-prone developing countries,

systematic data collection on the true impact (direct,

indirect and secondary damage) of natural disasters

needs to be improved; this is fundamental for

enlightened national development policy-making

(UNECOSOC 1996).

The success of any disaster-reduction programme is

determined at the community and local levels by

activities that save lives and property and protect

infrastructural investments. Achieving this requires the

active participation of communities directly at risk as

well as the active involvement of local authorities.

Participation by indigenous and international non-

governmental organizations, the scientific and

technical communities, and the private sector,

including financial institutions, insurance, universities,

service providers and industry, as well as the media is

also critical. Such a participatory concept is reaffirmed

by the Yokohama Strategy and Plan of Action

(UNECOSOC 1996).

Although some of the AIO SIDS have emergency

reserves, these are in general small compared with the

funding requirements in case of a disaster. Efforts of

the AIO SIDS in disaster mitigation are hampered by

critical shortcomings, the most important of which is

their inability to adequately finance disaster

preparedness and mitigation efforts on their own.

National efforts remain critically underfunded with

few of the AIO SIDS having any form of national

emergency fund. The establishment of national

emergency funds must therefore become a priority in

the AIO SIDS.

Efforts towards the development of a national EVI

have been taken up by a number of countries.

However, only a few of the AIO SIDS have begun
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gathering data for this exercise. It is therefore essential

that the remaining AIO SIDS consider participating so

that they are able to assess the vulnerability of their

environment to various natural and human pressures

and take remedial action where possible.

ENERGY

The AIO SIDS pay high prices for energy services, and

suffer significant environmental consequences from

the use of certain energy fuels at the local and global

levels. There is significant potential for improvement in

the energy sector in these island states (UNDP 2002).

Alternative renewable sources such as the sun, wind

and ocean should be further explored. The AIO SIDS

should consider the following options with regard to

their energy needs:

• Increasing consumer awareness and acceptance in

order to encourage judicious use of energy

resources;

• Providing the required political support for energy

projects to be implemented or replicated;

• Accessing and sharing information through

databases or information banks;

• Promoting research and development of available

renewable energy sources, including biomass and

waste from agricultural production;

• Supporting capacity building in critical areas of

energy management;

• Involving private entrepreneurs in the

commercialization of sustainable energy services;

and

• Integrating best environmental practices into

government business activity, including building,

contracting and operational procedures to promote

conservation of natural resources, energy conservation

in building design, eco-labelling as a basis for

purchasing, use of recycled materials in government

departments and the promotion of environmentally

friendly use of transport on government business.

SIDS are susceptible to marine-based disasters such as oil spills
Source: IOC
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There is much need for greater collaboration with

relevant agencies to create a SIDS trade coalition that

could foster greater recognition of SIDS’ singularities.

The graduation policies of the international financial

institutions should be reconsidered so that the specific

vulnerabilities of SIDS are recognized and included in

the development programmes of these institutions.

The WTO should provide special and differential

treatment for exports originating from SIDS and less

complex procedures for the right of entry by SIDS

(Haitink 1998).

REGIONAL AND INTERNATIONAL
COOPERATION

Sub-regional and regional cooperation is an important

asset to the AIO SIDS in a number of ways. Being part of

a larger group such as the Southern African

Development Community (SADC) and other regional

groupings would boost bargaining power of the

member countries in international negotiations.

Cooperation among the disaster-prone AIO SIDS could

play a positive role in countering and reducing the

effects of natural and environmental disasters, as can be

learned from the experiences in the Caribbean and the

South Pacific. It would also allow the AIO SIDS, which to

date depend mostly on their own limited capabilities

and international bilateral or multilateral support, to

increase their interaction with other small island states

and benefit from South–South transfer of knowledge

and technology. Regional cooperation is also an

effective means to reduce certain unit costs that tend

to be high in a small economy (FAO 1999). The

following issues could be considered:

• Joining regional economic and political blocks such

as the Economic Community of West African States

(ECOWAS), SADC and the Common Market for East

and Southern Africa (COMESA);

• Establishing an interregional mechanism for

training in various disciplines such as technology

and disaster reduction;

• Establishing scientific and technical exchange

programmes;

TOURISM

The tourism sector in the AIO SIDS has grown

significantly in recent years, although efforts to

promote sustainable tourism are only just beginning.

Several initiatives for sustainable tourism include:

• Improvement in spatial planning and development

in order to reduce problems of pollution, waste and

coastal area degradation;

• Promotion of ecotourism;

• Making further improvements in the legislative and

institutional frameworks; and

• Mandatory requirements for environmental impact

assessments in new tourism investments.

TRADE

Trade has been governed by existing macro-economic

policies and regional and international agreements.

The AIO SIDS need to reflect on the provisions of

international and regional trade rules and economic

integration agreements and their impact on the

environment. This approach is intended to ensure that

the environment does not suffer at the expense of

trade. The principal elements regarding trade refer to

trade-related aspects of intellectual property rights,

bio-safety and health. Existing opportunities for

involvement of stakeholders at all levels, including at

the grass-roots level, to examine the relationship

between environment and trade in the SIDS should

be reinforced. There is a clear need to enhance the

stability and resilience of the AIO SIDS through greater

efforts towards economic diversification and

integrated planning. To this end they must highlight

the scope for further development of marine

resources, the expansion of tourism, information and

communications technology, and other service

sectors, and the exploration of the potential of cultural

enterprise. In view of the limited human resources in

the AIO SIDS, considerable efforts will be needed to

adapt export production to changing market

conditions.
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retaining qualified staff. Scientific institutions need to

be strengthened by national and regional efforts.

Policy-makers at times have difficulty in framing their

information demands and some of them are relatively

unskilled in accessing information resources (Ballantyne

1995). This is compounded by the tendency of

environmental information systems to emphasize

technical aspects of information management and to

be divorced from policy processes. There is need for

improvements in isolating and repackaging information

for easy access and consumption by policy-makers, and

in creating and maintaining linkages between policy-

makers and information sources (Ballantyne 1995).

There should be more initiatives on environmental

awareness especially in order to help reduce pollution,

waste and coastal area degradation. It is essential to

consider information generation and dissemination in

raising public awareness about environmental issues.

Some of the related activities could include:

• Translation of policies into local languages;

• Increased engagement of the media;

• Building upon existing information networks to

improve information dissemination; and

• Carrying out mass awareness campaigns through

the use of mechanisms such as policy briefs, fact

sheets, radio, television and drama.

TRADITIONAL KNOWLEDGE

The incorporation of indigenous knowledge systems in

the management and use of natural resources is of

great importance and value and should be merged with

scientific management principles. Rural and indigenous

people possess their own knowledge, practices and

representations of the natural environment, as well as

their own concepts about how human interactions with

nature need to be managed. The UNESCO Local and

Indigenous Knowledge Systems (LINKS) project

(UNESCO 2003) helps to build dialogue among

traditional knowledge holders, natural and social

scientists, resource managers and decision-makers to

enhance biodiversity conservation and secure an active

• Developing and implementing joint disaster

mitigation activities;

• Developing joint programmes for monitoring and

management of marine and coastal resources;

• Developing joint programmes for the management

of biodiversity; and

• Establishing technical capacities for environmental

accounting in the public and private sectors as a

basis for appraisal of options in economic and

social development and their environmental

consequences.

INFORMATION AND COMMUNICATIONS
TECHNOLOGY

Technology must be considered within the framework

of the overall national development objectives of each

of the AIO SIDS. In the case of disaster management, for

instance, technology is important in collecting,

processing, analysing and sharing data and information.

Disaster management and emergency operations

should be based on making more detailed information

available to a wider range of people at all levels,

including internationally, in developing more focused

support programmes (Commonwealth Secretariat

2003). This is possible only with adequate and advanced

communications technology. Advancement in

telecommunications also offers significant opportunities

for smaller habitations or scattered population

groupings in small island states (UNECOSOC 1996).

ENVIRONMENTAL INFORMATION AND
EDUCATION

Although the AIO SIDS are rich in diverse cultures and

in indigenous and traditional knowledge, they lack a

critical mass of qualified scientists and associated

institutions. With few exceptions, technical capacities

are low, especially in environmental matters.

Geographic dispersion and economic and

demographic dynamics create major challenges that

require special efforts for capacity building and
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and equitable role for local communities in natural

resource governance. The LINKS project strengthens

knowledge transmission between elders and youth, and

explores pathways to balance community-based

knowledge with global knowledge in formal and non-

formal education. The Small Islands Voice programme of

UNESCO’s Coastal and Small Islands Unit is a strategic

entity that can promote this initiative by:

• Establishing demonstration projects in natural

resources management and use through

indigenous knowledge systems in collaboration

with rural and indigenous communities;

• Developing and undertaking research on key

concerns and issues;

• Providing information and communication

technologies to record, manage and transmit

indigenous knowledge and associated know-how;

• Providing training to build local capacities in

relevant multimedia techniques; and

• Holding international workshops and seminars to

promote reflection and dialogue.

The traditional medicine awareness workshop

organized by the Mauritius Research Council in

consultation with representatives of the health sector,

traditional medicine practitioners and researchers in

2003 underpinned some of the most important aspects

affecting natural resources such as ownership and

international property rights (Mauritius Research Council

2004). Implementation of the recommendations arising

from this workshop should be considered by the AIO SIDS.

SOCIAL POLICIES

One of the major concerns of increasing human

populations in the AIO SIDS is the requirement for

essential services in sectors such as education and

health, as well as the impacts on the natural

environment. Rising poverty is also of concern in these

island states. Poverty contributes to environmental

degradation since the poor have little alternative but to

eke out a living from dwindling natural resources. While

the countries have put into place poverty alleviation

programmes, many people continue to live in poverty

because of illiteracy and the lack of basic skills. The first

step towards poverty alleviation is therefore provision

of education and training in basic skills to the poor.

Diversification in expertise may also be an asset in

reducing the migration from rural to urban areas.

The sustainable management of the natural

environment is the first step towards guaranteeing

social security in the AIO SIDS. However, social and

economic development in these countries is not only

dependent on their natural resource base, but also on

the available human resources with the necessary

knowledge, skills and capacity. Social development in

the island states faces numerous challenges, some of

which are natural while others are human-induced.

While governments may put in place suitable policies

for the management of resources, there are several

social driving forces that impede development and

need to be adequately addressed. Where possible,

policies must reflect current realities in order to address

the needs of the people. In developing environmental

management policies, consideration must be given to

the linkages between natural resources and the

populations of the AIO SIDS with diverse cultures and

traditions. This is a decisive prerequisite for sustainable

development in these countries.
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Achieving sustainable social and economic

development and growth in the AIO SIDS depends on

addressing the principal social and economic driving

forces that have led to environmental degradation and

depletion of natural resources in these countries. The

relationship between development and environment

must be recognized as being crucial in determining the

future development path of the individual island states.

It is, therefore, necessary that programmes aimed at

enhancing environmental health are put in place or

strengthened. Political will, population growth, poverty,

technological advancement, human resources capacity,

education and mass awareness programmes in

environmental management are areas that require

attention by policy-makers. The AIO SIDS cannot afford

to ignore their environment especially since it is closely

intertwined with social and economic development.

Relatively high economic growth has been achieved

in some of the island states such as Mauritius and the

Seychelles due to pragmatic policies that have resulted

in a relatively high Human Development Index for

these countries. Such policies could be considered and

adapted to their particular needs by the other AIO SIDS.

This needs to be accompanied by a growing sensitivity

to and technical capacity for evaluating the impact of

human and economic development on the vulnerable

ecology of these islands and by the identification of

trade-offs that sustain both human and environmental

resources.

The AIO SIDS, with the commitment of the

international community, must proceed to fully

implement the recommendations of the BPOA which

encompasses the principal issues of concern among

island states. It is also the responsibility of the

international community to assist the AIO SIDS in their

development efforts especially with regard to

programmes and policies that aim at reducing the

effects of global warming, pollution of the high seas

and coastal and marine environments, accelerating

investment and reducing poverty, and training and

building capacity to allow individual states to cope

with both national and international demands.

Attention should also be given to the fact that some of

the economic protocols and conventions may place

financial and other burdens on these states.

The path to sustainable development in the AIO

SIDS first begins by addressing domestic priorities

especially in reducing poverty, development of

technology, building capacity, strengthening

sustainable development policies, creating public

awareness, and putting in place enforcement and

monitoring mechanisms. This will call for greater

political will and commitment and social mobilization.

In addition, the AIO SIDS need to strengthen sub-

regional, regional and international cooperation to

access external technological, economic and other

resources required for developing and implementing

sustainable development strategies in these island

states.

It is clear that the individual AIO SIDS are not able to

address the sustainable development issues alone.

There is a need for greater collaboration and

coordination among the AIO SIDS. This need is being

met by the IOC, which is the regional coordinating

mechanism for the AIO SIDS. UNEP also has a major role

in helping the AIO SIDS address the environmental

issues identified in the BPOA; this report is intended to

be a significant contribution in this regard. It is hoped

that this report will attract partners towards the AIO

SIDS — for instance, the Africa Environment Information

Network project, which could provide a permanent

platform for consultation and cooperation among the

AIO SIDS. It is also hoped that this report could

constitute a process similar to the Africa Environment

Outlook (AEO) process, where the focus will be not only

on the production of the report but also on the process

of its preparation, whereby capacity building and

awareness raising are also achieved. It is recommended

that the environment outlook report for the AIO SIDS

be published at regular intervals (every five years).

CONCLUSION
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HDI Human Development Index

ICRI International Coral Reef Initiative

ICZM Integrated Coastal Zone Management

IMF International Monetary Fund

IOC Indian Ocean Commission

IPCC Intergovernmental Panel on Climate Change

IUCN The World Conservation Union

JPOI Johannesburg Plan of Implementation

LINKS Local and Indigenous Knowledge Systems

(UNESCO)

MARPOL Convention for the Prevention of Pollution from

Ships

NAPA National Adaptation Plan for Action

NCC National Climate Committee

NEAP National Environmental Action Plan

NGO non-governmental organization

PUC Public Utilities Corporation

Ramsar Convention on Wetlands of International

Importance Especially as Waterfowl Habitat

SACEP South Asia Cooperative Environment

Programme

SADC Southern African Development Community

SIDS Small Island Developing State(s)

SOPAC South Pacific Applied Geosciences Commission

UNAIDS Joint United Nations Programme on HIV/AIDS

UNCLOS United Nations Convention on the Law of the

Sea

UNFCCC United Nations Framework Convention on

Climate Change

UNDP United Nations Development Programme

UNECOSOC United Nations Economic and Social Council

UNEP United Nations Environment Programme

UNESCO United Nations Educational, Scientific and

Cultural Organization

UNICEF United Nations Children’s Fund

WDM Water Demand Management

WHO World Health Organization

WMO World Meteorological Organization

WSSD World Summit on Sustainable Development

WTO World Trade Organization

ACRONYMS AND ABBREVIATIONS
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A N N E X  1

Greatest average annual deviation in sea surface

temperatures (SST) in the last five years compared with the

long-term mean (30 years)

Number of days over the last five years during which the

maximum recorded wind speed (three-second wind gusts)

is greater than 20 per cent higher than the average maximum

wind speed for that month (use 30-year average for each

month as reference). (Data accumulated over all reference

climate stations and divided by the number of stations.)

Number of months over the last five years during which

rainfall is greater than 20 per cent lower than the 30-year

average for that month. (Data accumulated over all

reference climate stations/number of climate stations.) 

Number of months over the last five years during which

rainfall was greater than 20 per cent higher than the 30-

year average for that month. (Data accumulated over all

reference stations/number of climate stations) 

Number of days over the last five years in which the

maximum temperature was greater than 5°C higher than

the mean monthly maximum (reference mean is from the

30-year average for each month). (Accumulated over all

reference stations/number of climate stations)

Number of days over the last five years in which the

minimum temperature was greater than 5°C lower than the

mean monthly minimum (reference mean from the 30-year

average for each month). (Accumulated over all reference

stations number of climate stations) 

Number of volcanoes with potential for eruption greater

than or equal to Volcanic Explosive Index of 4 (VEI 4) within

100 km of country land boundary divided by the area of

land

Cumulative earthquake energy within 100 km of country

land boundaries per land area with local magnitude (ML)

greater than or equal to six (≥ 6.0) and less than or equal to

depth of 15 kilometres (≤ 15 km) over five years 

LEGEND
REI = Risk exposure sub-index       IRI = Intrinsic resilience sub-index       EDI = Environmental degradation sub-index

Met = Meteorological       G = Geological       CC = Intrinsic country characteristics       B = Biological       A = Anthropogenic

Coral bleaching, fisheries, currents,

eddies, ENSO, cyclones

Cyclones, tornadoes, storms,

erosion, habitat damage,

disturbance 

Drought, dry spells, water

resources, disturbance

Floods, wet spells, coral reefs,

pollution, erosion

Heat waves, desertification, water

resources, fire, temperature stress,

coral bleaching

Cold snaps, temperature stress

Eruptions, landslides, geysers, gas,

fires, ash, dust, marine kills, river

and lake damage

Earthquakes, landslides, tsunamis

1 Sea temperature REI Met

2 High winds REI Met

3 Dry periods REI Met

4 Wet periods REI Met

5 Heat spells REI Met

6 Cold spells REI Met

7 Volcanoes REI G

8 Earthquakes REI G

No. SHORT NAME SUB- CATEGORY INDICATOR MAIN SIGNALS
INDEX

ANNEX 1: LIST OF EVI INDICATORS

 



AT L A N T I C  a n d  IN DI A N  O C E A N S —  E N V IR O N M E N T O U T LO O K

74

Number of tsunamis or storms surges with run up greater

than 2 m above mean high water spring tide (MHWS) per

100 km coastline since 1900 

Total land area (sq. km) 

Ratio of length of shoreline or land border to total land area

Distance to nearest continent within 10° latitude (km)

Altitude range (highest point subtracted by the lowest

point in the country)

Percentage of land area less than 10 m above sea level

Percentage of land area below 10 m in elevation within

2 km of coast composed of unconsolidated sediments

(excluding coral reefs)

Number of known endemic species per square kilometre

land area

Number of reported (and verified) organism outbreaks

(pathogens, blooms, plagues and so on) over the last five

years per square kilometre land area

Total tonnage of freight imported per year per square

kilometre of land area

Number of species introduced since 1900 per square

kilometre land area (IUCN Definitions)

Number of endangered and threatened species per square

kilometre land area (IUCN Definitions)

Number of species known to have become extinct since

1900 per square kilometre land area (IUCN Definitions)

Percentage of natural and regrowth vegetation cover

remaining (for example: forests, mangroves, prairies, salt

marshes, tundra, desert, savannah)

Tonnage of intensively farmed animal products (includes

aquaculture, pigs, chickens, cattle and so on) produced per

year per square kilometre land area (average last five years)

Percentage of fisheries stocks overfished (FFA/FAO

definitions)

Density of people living in coastal settlements (that is, with

a city centre within 100 km of the coast)

Total human population density (number per square

kilometre land area)

9 Tsunamis REI G 

10 Land area IRI CC

11 Fragmentation IRI CC

12 Isolation IRI CC

13 Relief IRI CC

14 Lowlands IRI CC

15 Coastal IRI CC

vulnerability

16 Endemics IRI CC

17 Pathogens REI B

18 Potential for REI B

introductions

19 Introductions EDI B

20 Endangered EDI B

species

21 Extinctions EDI B 

22 Natural EDI B

vegetation

23 Intensive EDI B

farming

24 Fisheries EDI B 

25 Coastal EDI A

settlements

26 Population REI A

density

No. SHORT NAME SUB- CATEGORY INDICATOR MAIN SIGNALS
INDEX

Tidal waves, erosion, habitat

disturbance, kills

Richness of habitat types, refugia,

species redundancy and richness

Fragmentation, erosion, exposure

at borders and coasts

Proximity to refugia,

recolonization, biodiversity

Biodiversity of habitats and 

species

Floods, accumulating pollution,

sensitive habitats

Storm surges, cyclones, erosion

Biodiversity, unique species

Ecosystem stress, eutrophication,

pollution, introductions,

disturbance

Potential for introductions

Past introductions, biodiversity

Biodiversity, keystone species

Biodiversity, ecosystem structure

and function

Ecological redundancy,

biodiversity, ecosystem services

and goods

Pollution, eutrophication,

ecosystem services

Resources, depletion, community

structure

Stress on coastal ecosystems,

pollution, eutrophication  

All incidental damage caused by

human activities

 



27 Population growth REI A

28 Loss of natural REI A

cover

29 Tourists REI A

30 Wastewater REI A

31 Production wastes REI A

32 Waste treatment REI A

33 Oil spills REI A

34 Toxic industries REI A

35 Vehicles REI A

36 Sulphur dioxide REI A

(SO2)

37 Fertilizers REI A

38 Pesticides REI A

39 Fisheries stocks REI A

40 Degradation EDI A

41 Water EDI A
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A N N E X  1

Annual human population growth rate (per cent) (average

over last five years)

Net percentage of land area changed by removal of natural

vegetation over the last five years

Annual number of international tourists multiplied by the

average length of stay in the country/land area (average

over the last five years)

Litres of untreated industrial and domestic wastewater

discharged per day per square kilometre land area

Total net tonnage of generated and imported toxic,

hazardous and municipal wastes per square kilometre land

area average last ten years

Mean percentage of hazardous, toxic and municipal waste

‘effectively’ managed or treated per year

Number of spills of oil and hazardous substances greater

than 1 000 litres during the last five years on land, in rivers

or within territorial waters per square kilometre land area

Number of nuclear, chemical and other major industrial

facilities (for example, oil rigs) that could cause significant

environmental damage per square kilometre land area

Number of vehicles per square kilometre land area

Maximum 24-hour SO2 concentration (µg/m3) (average over

last five years)

Tonnes of nitrogen (N), phosphorus (P) and potassium (K)

fertilizers used per square kilometre of agricultural

land/year (average last five years)

Tonnes of pesticides used per square kilometre of

agricultural land per year (average last five years)

Number of new fisheries stocks or expanded fisheries

efforts (greater than 20 per cent increase in catches) added

to the country over the last five years (within territory)

Percentage of land area degraded (salinization,

desertification, damaged by dams and so on)

Mean percentage of water usage per year met from

renewable and non-declining sources

No. SHORT NAME SUB- CATEGORY INDICATOR MAIN SIGNALS
INDEX

Potential for future incidental

damage by humans

Pollution attenuation, biodiversity,

soil formation, natural resources,

groundwater regeneration, CO2

fixing

Additional human loads not

included in resident statistic

Eutrophication, pollution

Pollution, habitat destruction,

groundwater damage

Proportion of wastes rendered

less harmful

Pollution

Pollution, acid rain

Habitat damage, habitat

fragmentation, pollution, mining,

hazardous wastes

Pollution, attenuation, acid rain

Eutrophication, pollution, soil

damage, loss arable land

Pollution, soil damage, damage to

reproductive systems of

organisms

Rate of resource depletion and

moving to new stocks

Rate of habitat loss,

eutrophication and loss of

ecosystem services

Use of surface free water and

groundwater, river, lake and

habitat damage, dams
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Tonnes of mining material (ore plus tailings) extracted per

square kilometre per land area per year average last five

years

Percentage of land, rivers and coastal zone affected by

mining and quarrying

Percentage of terrestrial zone set aside as reserves

Percentage of marine zone set aside as reserves (mean high

tide to continent shelf ) 

Number of war or civil strife years over the last 50 years

within the territory

Environmentally related legislation with regulations

Percentage of population with access to safe sanitation

Area of land engaged in the agriculture or field testing of

any genetically modified organisms

Number of land and sea borders shared with other

countries

Percentage of natural vegetation cover in fragments of less

than or equal to 2 000 ha, excluding those that occupy

entire islands

Number of known species that migrate outside the

territorial area at any time during their life spans (including

marine species)

Mean percentage annual change of area of ice (glaciers,

permafrost, ice sheets) (average over last five years)

Number of slides (include landslides, mudslides, avalanches)

lasting more than 30 seconds recorded over the past five

years, divided by area of mountainous lands

42 Deep mining REI A

43 Surface mining EDI A

44 Terrestrial reserves EDI A

45 Marine reserves EDI A

46 War EDI A

47 Legislation EDI A

48 Sanitation EDI A

49 GMOs EDI A

50 Shared borders IRI CC

51 Fragmentation EDI A

of vegetation

52 Migratory species REI B

53 Ice EDI G

54 Slides REI G

No. SHORT NAME SUB- CATEGORY INDICATOR MAIN SIGNALS
INDEX

Pollution, habitat destruction,

groundwater damage

Habitat disturbance 

Increases resilience, pollution

attenuation, limits losses of

biodiversity

Increases resilience, pollution

attenuation, limits losses of

biodiversity

Habitat disturbance, pollution,

habitat degradation, inappropriate

and inefficient use of resources for

emergency needs

Controls, management of goods

and services

Eutrophication, pollution

Changes to genetic diversity,

inappropriate use of

agrochemicals, cross-over of genes

to wild organisms, unpredictable

impacts on species fitness

Introductions, lack of control of

effects from neighbouring

countries

Biodiversity, resilience and

persistence of species

Lack of determination of welfare

of species while they are outside

the country’s control

Habitat degradation

Disturbance

Source: SOPAC 2004

 


