
The urban environment
In 1950 only 35.4 per cent of the population of the
Caribbean lived in urban areas. In 1970 the figure had
risen to 47.4 per cent, and the portion classified as urban
in 1995 had increased further to 62.4 per cent. There
are, however, marked regional variations in the level of
urbanization, with Antigua and Barbuda, Haiti and
Montserrat having less than 40 per cent of their
populations so classified, while more than 80 per cent of
the populations of the Bahamas, Cayman Islands,

Guadeloupe and Martinique fell within this category in
1995. Data on national urbanization rates are presented
in Table 1.3. In 2010 it is expected that 69 per cent of
the overall population of the region will reside in urban
areas, while Cuba will have joined the ranks of countries
having more than 80 per cent of its population urbanized.

Urban growth rates were highest during the 1960s
when overall population growth rates were also at their
highest for the post World War II period. Since 1970
there has been an attenuation of overall growth –
estimated rates being 1.31 per cent between 1990 and
1995, compared with 1.84 per cent from 1965 to 1970.
The region’s population is projected to grow at the rate
of 1.21 per cent between 1995 and 2000, and at 1.12 per
cent between 2005 and 2010. Similarly, although the rate
of growth of the urban population has been decreasing
and is projected to continue in this trend, it has grown
and is expected to continue to grow at a faster rate than
overall population. 

The Caribbean is distinctive among global island
groups because of the high rate of urbanization (Figure
1.11). As discussed above, urbanization can cause major
pressures on the environment, with the potential of
adding to general environmental problems of land use,
marine and coastal deterioration, air quality, water use
and pollution, and solid and hazardous waste
management. On the other hand, except in the largest
cities of the Greater Antilles the urban environments of
the Caribbean are not perceived to represent severe
environmental degradation: the urban environment is not
demonstrably deteriorating in general, and is noticeably
improving in specific instances such as San Juan. 

Because urbanization and urban planning are not
seen as critical issues, the result has been inefficient
utilization of urban lands culminating in the
unnecessary loss of valuable lands which could be used
for other high priority environmental and social values,
ranging from watershed protection and the
preservation of biodiversity to preferred sites for
recreational opportunities. Land areas that could be
easily developed have long since been built upon, and
the continued growth of population has meant that
environmentally unsuitable and hazard-prone areas
such as mountainsides and flood plains are increasingly
being used for settlements. 

Throughout the Caribbean, wetlands have been
reclaimed for, or indirectly impacted by, residential,
industrial, tourism and other forms of urban or built
development. The coastal and marine environment is
further stressed by runoff of pollutants from
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impermeable surfaces in built-up areas, while heavy
pollutant loads of industrial effluent are carried in urban
waste water. Development pressures can be expected to
intensify with the growth of urban areas, as housing
developments continue to be sited in sensitive areas such
as steep hill slopes, and on groundwater aquifers.

Lack of planning and lax enforcement of planning
controls also result in a potentially dangerous
juxtaposition of industrial and residential activity. This
places residents at risk from discharges of harmful
emissions and effluents. Throughout the Caribbean,
small motor vehicle garages (‘shade tree mechanics’)
proliferate within residential areas, undertaking a variety
of operations (even including spray painting) that
release heavy loads of waste oils, fuel, solvents and
other toxic substances into the atmosphere, and often
into groundwater and surface water runoff, on a regular
and recurrent basis. Cast-off parts and auto chassis litter
the landscape. Other manufacturing activities
undertaken in the region include the bauxite and
alumina industries of Guyana and Jamaica and the heavy
petrochemical and steel industries located in Trinidad
and Tobago (see also Box 1.4). 

Another effect of lax enforcement of laws and
regulations is the unsatisfactory quality of the built
environment in many areas. The squatter settlements that
proliferate in many urban areas are characterized by
substandard housing and inadequate infrastructure. Many
are situated in close proximity to noxious industrial
operations and solid waste dumps, exposing residents to
potentially dangerous substances. Residents subsist in
unhealthy conditions without basic water, waste and sewage
disposal services, increasing the susceptibility of large
portions of the urban population to debilitating diseases. 

The potential for air quality degradation is
heightened since all countries in the region continue to
utilize high-impact fossil fuels, including petroleum, for
transportation and for electricity generation. 

The conclusion is that within the diversity of the
Caribbean, there are at least three different
environmental management strategies that need to be
developed, depending on local conditions:

● urban and regional planning and redevelopment
strategies for the larger cities on the larger islands
of the region;
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Figure 1.11: Urbanization rates in global island groups

Source: United Nations Population Division, Annual Population 1950-2050, Median Estimate; FAOSTAT; FAO (1996 Revision)



● waterfront and coastal redevelopment (especially in
association with ports projects) to preserve and
restore both natural and amenity values of urban

areas in intermediate size islands; and
● a range of policies and practices, including financial

incentives, to promote concentration or clustering of
habitation patterns for settlements and new
developments.

Energy
Energy resources are among the issues highlighted as
especially significant in the Programme of Action of
the Small Island Developing States (Barbados, 1994),
within the context of sustainable development. 

Per capita commercial energy consumption in the
Caribbean is three or four times greater than in the
island states of the Indian Ocean or the South Pacific.
Reasons for this difference are not altogether clear, but
three possibilities are suggested as first-order
hypotheses for further investigation:

● higher median incomes, and higher numbers of
upper income residents, substantially increase
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In Trinidad and Tobago, almost all of the wetlands in the heavily populated north-west of Trinidad have been lost to housing and industrial
development over the past two decades

● Environmental ‘hot spots’ on the Gulf Coast of Trinidad are due in the main to chronic pollution from industrial sources. 
● Hydrocarbon pollution ‘hot spots’ are related to the discharge of contaminated effluents from several major industrial and manufacturing plants

as well as from (non-urban) sugar factories. 
● The waters in the Gulf Coast are also affected by thermal pollution caused by the discharge of waste heat from plants at Point Lisas and Port of

Spain.
● Sewage effluents and waste from cesspools and improperly operated septic systems result in high faecal coliform rates, and contribute to human

health problems and fish mortalities.
● The combined effects of these chronic pollutants has led to the destruction of mangrove stands, seagrass beds and fish nurseries. 
● Built development in areas such as Diego Martin and Maraval have resulted in reduced rates of groundwater recharge. 
● Aquifers along the foothills of the Northern Range have been almost completely built out. Thus, while the demand for water has been continuously

increasing, sources of the commodity have been shrinking, and this continues to impact the ability of the authorities to provide potable water and
water for sanitation.

● Residents in proximity to the Point Lisas Industrial Estate in Trinidad live in continuous fear of major accidental releases of toxic substances or
explosions from the petrochemical industries on the estate.

● According to the EMA (1996) it is estimated that 20 per cent of the population of Trinidad and Tobago lived in irregular settlements in 1985, and
that this had increased to 25 per cent in 1990.

● High car ownership rates (approximately one vehicle for every six persons) and intense industrial activity have resulted in high levels of toxic
chemicals in the air, exacerbated by the continued use of leaded fuel.

● Studies conducted at busy intersections and roadways in Trinidad and Tobago reveal that the recommended long-term exposure limits for CO and
SO2 are exceeded during rush hours. The residents of densely populated areas within the impact range of heavily trafficked arterial roads are
considered to be at some risk (EMA 1996).

A study conducted in Trinidad and Tobago (Rajkumar 1995) showed manufacturing and transportation (mostly in urban areas) to be major sources
of pollution, together accounting for around 71 per cent of the total air pollution load. Manufacturing generated extremely high loads of CO, total
suspended solids (TSP), SO2, ammonia and chlorine. Transportation yielded high loads of nitrogen oxides, CO, volatile organic carbons (VOCs), lead
(from combustion of leaded gasoline), black smoke, and SO2 emissions. Forest fires and burning of sugar cane also made significant contributions
to the TSP, CO and VOC loading. Lead smelting and battery manufacturing were found to be responsible for harmful levels of lead emissions. 

Industrial activity is undertaken largely without air emission control mechanisms. There are no systematic programmes for monitoring and
regulating either the transportation sector or the industrial sector, and no effective on-going inspection and maintenance programmes (Rajkumar).

Box 1.4: Urban Trinidad: a typical case

(Gigajoules per Capita) 1975 1980 1985 1990 1995

Bahamas 243.76 161.47 -32.69 105.88 86.02

Barbados 30.74 37.01 40.22 50.58 49.81

Cuba 37.07 41.25 40.07 40.74 34.48

Dominican Republic 15.76 14.34 12.29 17.72 20.71

Haiti 1.23 1.78 1.72 2.01 1.26

Jamaica 54.54 53.09 29.62 43.96 50.24

Martinique 0.00 29.53 46.10 63.89 63.16

Puerto Rico 0.00 82.18 75.87 70.01 77.28

Trinidad and Tobago 105.15 190.75 197.02 199.03 219.89

Caribbean 26.94 40.31 35.58 38.25 38.00

Sources: World Resources Institute (World Resources 1998-99 database); (United Nations Energy Statistics
Yearbook (of the United Nations Statistical Division). Energy data are compiled by UNSTAT, primarily from
responses to questionnaires sent to national governments, supplemented by official national statistical
publications and by data from intergovernmental organizations.

Table 1.8: Commercial energy consumption (gigajoules per capita)
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residential and commercial energy consumption for
air conditioning;

● the Caribbean has many large oil refineries, which
are extremely energy-intensive, and

● energy-intensive physical infrastructure (including
generating equipment) in the Caribbean may be
older and less efficient than similar equipment in
the other two regions.

A major barrier to increasing the use of renewable
energy resources in the Caribbean is the large
investment that has already been made in the various
fossil fuels, in their processing, and in the equipment
installed to use them. Thus, a shift from current
patterns of energy provision and use will have to
overcome the barriers and inertia that exist from these
patterns of prior use (Table 1.8). 

Renewable energy technologies that are most likely
to be feasible in the islands of the Caribbean include
hydropower in some of the larger and wetter islands;
modern biomass conversion technologies; wind energy
systems; active (thermal and photovoltaic) and passive
(low energy architecture) solar energy systems (Table
1.9); ocean thermal energy conversion (OTEC); wave
energy and geothermal energy. Some of these
technologies, such as large hydropower and modern
biomass energy systems, can have adverse
environmental impacts. Biomass conversion, for
example, is a potential threat to biodiversity because it
replaces natural forests by monoculture energy forests.
Also, there is risk of competing for agricultural land and
the need for maintaining and improving soil quality in
biomass production. Also many renewable active solar
and wind energy systems are land-intensive, which may
raise costs to unacceptable levels in tourism-intensive
islands.

Coal, oil and gas are still the cheapest fuels. Wind
power is now close in cost to oil, but it is site specific
and requires a certain critical mass of installations for

affordable maintenance. Active solar power systems
now make economic sense only in remote areas where
extending the electricity grid would be expensive. 

Management of wastes
The management of wastes throughout the Caribbean is
largely unsatisfactory, notwithstanding significant
strides made over the past two decades to improve the
situation. Systems for the storage, collection,
transportation, processing, recovery and disposal of
wastes have not kept pace with the increasing demand
for these services. The impacts on the terrestrial,
coastal and marine environment, biodiversity and
human health, have been severe. Inadequate
institutional arrangements, ineffective legislation, lack
of monitoring of effluents and emissions, and failure of
enforcement mechanisms relating to the management of
waste characterize almost all countries in the region. 

Solid waste
Factors that are responsible for significant increases in
the production of urban solid waste include: 

● increased population;
● increased per capita incomes;
● changing patterns of personal and household

consumption, and 
● rapid development of the tourism and industrial

sectors.

Three decades ago, the daily per capita generation of
waste in the Caribbean was approximately 500 grams per
person. In 1996 it was estimated to be between 500 and
1 000 grams (PAHO/WHO 1996). In 1994 the volume of
waste disposed of at the major landfills in Trinidad and
Tobago was 44 per cent above the 1979 figure whereas
population increased by 30 per cent over the same
period (Goddard 1997). In addition to locally generated
waste, the increasing popularity of the Caribbean as a
destination for cruise ships and yachts has led to an
increase in the volume of waste at ports.

Most environmental observers believe solid waste
management is among the highest priority
environmental problems facing the smaller islands of
the Caribbean (Towle 1991). Although studies have
been done on solid waste management in several
Caribbean countries, such reports have seldom
addressed the problem in a comprehensive or
financially realistic manner, lacking implementation

(number of installations)

Solar dryers 114

Solar units 120

Solar water heaters 45 000

Photovoltaics Widespread – used primarily
in communications and
security lighting

Table 1.9: Solar applications in the Caribbean
(number of installations)



schedules or funding strategies (except the World Bank-
funded OECS ship-generated waste project).

Solid waste management is a problem because it is a
moving target: the quality and composition of the waste
stream has altered significantly over the past two decades
while at the same time quantities have nearly doubled.
Solid waste has changed from the dense and almost
completely organic waste associated with agricultural
economies to the less biodegradable waste produced in
industrialized economies. Larger proportions of plastics,
aluminium, paper and cardboard packing cases are being
utilized and disposed of by households and businesses. In
Trinidad and Tobago the level of organic waste fell from
44 per cent in 1980 to 27 per cent in 1994, while plastic
waste increased from 4 per cent to 20 per cent over the
same period (Goddard 1997). There is, in addition, a
growing percentage of toxic and hazardous material in
the waste stream of all countries.

The lack of recycling and re-use initiatives (many of
which are not feasible because of transportation and scale
problems) and the failure to minimize waste generation
have meant that increasingly larger volumes of waste need
to be collected and disposed of throughout the region. 

Anti-litter campaigns undertaken in almost all states
have been largely ineffective because of lack of
enforcement of Litter Acts. The littering of streets and
other public places is therefore a common phenomenon
in the Caribbean, and directly impacts tourism marketing.

Among the most common items collected during
beach clean-up exercises throughout the Caribbean are
plastic materials that end up in the marine environment
with devastating effect on marine life. The deficiencies in
collection services contribute to the breeding of vectors,
produce offensive odours, and result in an unaesthetic
landscape. Refuse burning was a traditional solution to
the solid waste disposal problem, but it is now precluded
by the density at which development has taken place, the
change in the composition of the waste, and concerns for
atmospheric pollution.

Even where solid waste collection services have been
improved, less attention has been given to the questions
of waste disposal, including the following issues:

● the predominant method of disposal in the region is
crude dumping and unsanitary landfilling;

● most of the existing dumps and landfills were sited
without the necessary prior hydro-geological
investigations;

● drains, rivers, streams, wetlands, alleys and land
depressions are all used as waste depositories;

● many informal dump sites are unauthorized and were
created in response to excess demand for waste
disposal facilities;

● the absence of toxic waste disposal facilities in the
region encourages the dumping of such wastes in
dumps and landfills, and

● lower-income areas and squatter settlements whose
residents are unable to pay for collection services
are particularly affected.

Consequently, a heavy toll is exacted upon surface and
groundwater sources, rivers, and the marine
environment, particularly where the distance from
receiving water is inadequate to attenuate
contaminants. Public health, especially of low income
urban residents, is compromised. Valuable mangroves,
salt ponds and marine and fresh water wetlands are
among the ecosystems that have been especially
degraded as a result of these practices.

Environmentally sound disposal methods such as
sanitary landfilling and composting are not practised on
any significant scale in the region. Incineration is limited
to a small number of general sites, and to hazardous
medical waste in several islands. The insular Caribbean,
and in particular the smaller units such as the Bahamian
Family Islands, the Virgin Islands and the Grenadines,
are plagued with the difficulty of locating suitable landfill
sites. In densely populated areas it is extremely difficult
to locate sites that are environmentally, socially and
politically acceptable.

The management of biotic waste from the agricultural
sector (including poultry and livestock operations) such
as agricultural chemicals, manure and carcasses is much
neglected. Problems are also experienced with the
collection and disposal of large items such as derelict
vehicles, household appliances and furniture, which
commonly end up in watercourses and wetlands. 

While improvements have taken place in solid waste
management throughout the insular Caribbean over the
past two decades, in spite of the major increases in the
total volume of waste generated by modern society, there
still is not enough consistent reporting and monitoring to
document the changes that are occurring.

Liquid waste
Disposal of domestic sewage is a serious problem
throughout the Caribbean. Raw or partially treated human
and animal waste is routinely deposited into watercourses
in many areas. In Aruba, the pollution of groundwater by
sewage effluent is one of the factors that has necessitated
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the use of expensive desalinated water (Archer 1988). 
In 1991, only 10 per cent of the population of the

Caribbean was served by a centralized sewer system
(Vlugman 1992). This statistic will have increased in the
more recent past with the implementation or extension
of municipal sewerage systems in the major urban areas
of a number of countries. Pit latrines were the main
faecal waste disposal system utilized in the Caribbean
up to the 1980s, and they are still the main method in
use along with pail closets in rural areas, particularly
where running water is not available. Individual septic
tanks and soakaways serve much of the remainder of
the population.

Packaged sewerage treatment plants accompanied
the advent of planned residential developments, resorts
and industrial estates in the 1960s, but because the
systems are usually poorly maintained they tend to
malfunction or become altogether non-operational and
consequently deliver raw sewage into ground and surface
water. Hotel plants are known to discharge untreated
sewage into inshore waters throughout the region (often
from inoperative treatment plants), with destructive
effects on coastal wetlands, coral reefs and seagrass
beds. In 1991, approximately 13 per cent of 138 plants
surveyed in the eastern Caribbean were found to be non-
functional. Twenty-five per cent were considered to be
efficiently operated, while 36 per cent were operated
only moderately and 22 per cent were operated poorly
(Vlugman 1992). Adopted effluent quality criteria were
not being met by 75 per cent of the plants surveyed by
Vlugman in 1992. 

Pollution of land and water by sewage is a major
public health hazard in several Caribbean islands, where
low absorbability sub-soil conditions and high
groundwater conditions prevail. In densely developed
coastal areas such as Kingstown in St. Vincent and
Basseterre in St. Kitts, the height of the water table limits
the absorptive capacity of the soil and heightens the risk
of sewage pollution of coastal waters during large-volume
discharges. In a number of islands, outfall pipes have been
damaged or destroyed by hurricanes and rough seas, and
as a consequence pipes discharge raw sewage onto
beaches and inshore marine areas (Archer 1988).

The problem of faecal contamination from land-based
sources is compounded when yachts discharge raw
sewage into the water. This is a particular concern where
coral reef systems are involved. Reef and beach
ecosystems in southern St. Vincent and south-western
Tobago are under stress from the discharge of liquid
waste from the adjacent land areas and from yachts.

Some have even been destroyed. In some locations the
degradation of protective reef systems by sewage-induced
eutrophication is contributing to coastal erosion and the
destruction of beaches. There are few sewage pump-out
stations for yachts in the Caribbean.

The past two decades have seen the increasing
industrialization of some states. Paint manufacturers,
food processors, metal works, petrochemical industries
and battery manufacturers all generate toxic and
hazardous solid and liquid wastes in increasing
quantities. Facilities for the safe treatment and disposal
of these wastes are severely limited. Waste is frequently
stored on factory sites or vacant lots, disposed of in
municipal dumps, or discharged into rivers with little or
no treatment. Inappropriate handling of lead wastes has
caused the contamination of numerous sites and
resulted in cases of acute lead poisoning in children in
Jamaica and in Trinidad and Tobago. 

Surface waters are routinely utilized as receptors of
untreated process waste effluent. Only 39 per cent of
140 small industries surveyed in 1995 (UNDP/
CARICOM Regional Sewage Disposal Project)
undertook some degree of wastewater treatment.
Approximately 64 per cent of the total wastewater was
discharged into the coastal zone, sea, or surface water;
25 per cent was discharged into the ground (including
soakaway systems); 6 per cent was released into
public sewers, and 4 per cent was utilized for crop
irrigation (Sammy et al. 1995). These disposal
practices were linked to unpleasant smells, water
discoloration and reduced fish catches, and imposed
health risks on users.

Many proposals for solutions have been adopted by
Caribbean governments, but have not then been
implemented. One example is the Policies and
Strategies for Port Reception Facilities for waste
generated by small ships and vessels adopted in Port of
Spain by Caribbean governments in 1996.


