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Introduction

The Barbados Plan of Action for Small Island Depalg States (SIDS) identifies the
management of wastes as a critical issue in aclgesustainability. Worldwide, waste
production is growing with significant increasegdigveloping countries. Over the past 30
years, the generation of solid waste per capitaatm America and the Caribbean (LAC)
has doubled, increasing from 0.2-0.5 kg/day tot6.3.0 kd. In Jamaica, for instance,
there has been a 50 per cent increase in the p#a ¢generation of solid waste in the last
5 years alone, moving from 1 kg to 1.5°kgThere has also been a change in the
composition of waste with more non-biodegradabld &azardous waste which are
detrimental to human and environmental healthgdneral the country’s changing socio-
economic and demographic variables have been mflog both the type and quantity of
waste being produced. These factors include pdpulaize and structure; consumption
patterns and lifestyles; changes in household amd composition; changing gender

roles; urbanization and shifts and expansion oheouc activities.

Researchers contend that there is a positive oaktip between economic activity as
measured by Gross Domestic Product (GDP) and themeoof waste produced. The
higher the per capita GDP of a country, the higther quantity of waste produced
(Stanners and Bordeau, 1995; European Environmgehéy, 2000). Generally middle
to high income countries have a higher per capést@/generation than low income ones.
In the case of Jamaica, per capita GDP has beem arpward trend and is expected to
continue in light of the Government of Jamaica (@lans for the country to achieve
developed country status by 2030. The type of ldpwmeent path chosen will also

influence the type and volumes of waste produced.

Currently, the proper management of waste is poairsgrious challenge to Jamaica’'s
sustainability. One of the main problems is thie Imany other developing countries,

Jamaica lacks the technical and financial resou@slequately manage waste. This has

1 UNEP Global Environment Outlook, 2000
2 Estimated from Waste Characterisation Study aRikerton Landfill, National Solid Waste Management
Authority, 2006.



resulted in inefficient and inadequate collectitratment and disposal. This problem is
further exacerbated by the lack of a comprehenana integrated waste management
policy. Another challenge relates to the complesitorought about by the different types
and nature of wastes with which the country hasotdend.

Although there have been a number of initiativegriprove the management of wastes,
these have been inadequate and fragmented. Theseugs this paper is to provide a
brief review of solid and hazardous waste managemahin the country and assess
future challenges, especially in light of the Gaweent of Jamaica’s (GOJ) plans for the
country to achieve developed country status by 2080the impact this will have on the

generation and management of wastes.

Section 1 describes the solid and hazardous wasagement system. Section 2
identifies factors affecting solid waste generatid®ection 3 discusses economic, social
and environmental dimensions of waste managemesttic® 4 discusses the future
challenges and management goals for solid and thezamwaste management.



1. Overview of Waste Management System

Jamaica produces all types of wastes which inclgdseous emissions, solid and
hazardous waste and sewage. This paper focuseeeomanagement of solid and

hazardous waste in Jamaica.
Solid Waste

Solid waste is broadly defined as non-hazardoudystrial, commercial and domestic
refuse including household organic trash, streetepmgs, hospital and institutional
garbage, and construction wastes. In 2006, apmately 1 463 905.5 tonnesf solid

waste were produced from residential, commercial iastitutional sources. Over the
past decade there has been a 150 per cent inéngasecapita generation of solid waste
from 0.6 kg/person/day (Treasure, 2002) in 1994.® kg/person/day in 2006. This
means that the total volume of solid waste has rti@e doubled over the period moving

from approximately 549 690 tonnes.
Characterisation of the Solid Waste Stream

A Waste Characterisation Study carried out by tlaidwal Solid Waste Management
Authority (NSWMA) in 2006 reported that 69 per caitthe solid waste produced in

Jamaica is organic and represents approximatelyrhifion tonnes by volume (Tables 1

& 2). Between 2000 and 2006, data show that orgamste generation increased by 14
percentage points. The high content of organicsahd waste is similar to other

Caribbean countries such as Trinidad & Tobago aad&los (Table 3). This high

organic content is probably due to the consumpetterns of developing countries.

% This is a crude estimate based on 1.5 kg peraapit day and a population size of 2,673,800 6200



Table 1. Percentage of Waste Generation by Type, @0 and 2006

Type of Waste Percentage| Percentage
(Yr 2000) | (Yr 2006)

Compostables (Organic) 55 69
Paper 13 5.9
Plastic 12 13.9
Metal/ Tin 5 2.3
Cardboard 4 3.7
Glass 4 2.4
Textile 3 2.3

Wood Board 1 0.3

Other 3 0.2

Total 100 100

Source: Waste Characterisation Study, NSWMA, 2006

Table 2. Solid Waste Generation by Volume, 2006

Category Percentage Volume (tonnes)
Compostables

(Organic) 69 1010 094.8
Paper 5.9 86 370.5
Plastic 13.9 203 482.9
Metal/Tin 2.3 33 669.9
Cardboard 3.7 54 164.5
Glass 2.4 35133.7
Textile 2.3 33 669.9
Wood Board 0.3 43917
Other 0.2 2 927.8
Total 100 1463 905.5

Source: Compiled by the Planning Institute of Jama

Developed countries have less organics in theid ssaste streams and have a higher
guantity of plastic and non-biodegradable matdfable 3). This is probably related to
the wealth and consumption patterns and the highet of processed foods in developed
economies. The generation of waste plastics inailtamand Trinidad & Tobago were
almost as high as in the United States of Ameribackv means that the countries are

almost on par with developed countries in consurpiagtic products.



Table 3. Comparison of Percentage Solid Waste Comgition, 1999, 2000

Jamaica | Trinidad & Tobago United States

Category 2000 1999 2000
Organics 55 46 195
Paper 13 13 32.8
Plastics 12 12 14.3
Cardboard 4 7

Glass 4 6 5.7
Textile 3 4 3.9
Metal 5 7 6.9
Wood Board 1 9.3
Other 3 5 7.6
Total 100 100 100

Source: Waste Characterisation Study, NSWMA, 2@OMCOL, 1999, Trinidad & Tobago

A high content of organics and inert material (dsand, dirt) in the waste stream results
in high waste density (weight to volume ratio) andh moisture content. High waste
densities and moisture content influence the fdagilbof certain treatment options

(Zurbrugg, 2003). For example, incineration woulat be a feasible option for waste

streams with high moisture content but compostingld probably be a better option.

Managing Waste

The NSWMA was established in 2001 and has the golediction for solid waste
management in the country. Prior to the establisinmdd the NSWMA, garbage
collection was vested under the respective Parishn€ils within each parish. The
NSWMA was given its legal mandate with the enacthanthe National Solid Waste
Management Policy and the National Solid Waste Mangent Act (2002). The
Authority currently collects, treats and disposeks dmmestic solid waste while
simultaneously regulating the sector. This hasvgmoto be difficult in light of the
inadequate capacity of the NSWMA. Hence, the Authas transitioning to a regulatory
mode while contracting out collection, treatmend aiisposal services. The NSWMA is
not responsible for the collection, treatment ampasal of commercial, agricultural,
industrial or hazardous waste; however, most nana$tic wastes end up at the disposal

sites operated by the Authority.



Figure 1 shows the elements of domestic solid wastaagement. Generated waste is
stored and picked up by curbside collection (prymapllection) or this waste is
transferred to temporary storage or transfer pdskgs etc.,) to be taken by secondary
collection. Being high in organics, some of the twass composted while some
recyclable, reusable and valuable material areedahd removed from the waste stream
and sold or used by individuals (informal wastekprs or formal employees within the
solid waste management system). Most of the sadistevproduced in Jamaica ends up at

the landfills. Information on quantities of solichgste recycled or re-used is not known.
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Figure 1. Elements of domestic solid waste managenten Jamaica

Collection and disposal of solid waste is organiaemlind wastesheds. A wasteshed is all
the areas in a region from which waste is colleeted hauled to a common disposal site.
There are four wastesheds comprising a total dftelgmpsites around the island (Table
4). The wastesheds (including the parishes theyeryoare North Eastern Parks and
Markets, Metropolitan Parks and Markets (Rivertddputhern Parks and Markets and

Western Parks and Markets (Appendix 1). Domestidid savaste represents



approximately 70.0 per céntof the estimated total solid waste generated while

commercial/industrial solid waste represents aBB@uper cent (Figure 2)

Industrial
10%
Commercial
20%
Domestic
70%
Figure 2. Percentage of Solid Waste by Source
Table 4. Active Disposal Sites Island-wide, 2006
Name Disposal Site Size (hectares)
Riverton St. Catherine 43.50
Church Corner St. Thomas 1.21
Martin’s Hill Manchester 7.82
Myersville St. Elizabeth 3.7
Retirement St. James 10.96
Tobolski St. Ann 4.94
Hadden St. Ann 3.88
Doctors Wood Portland n/a

Source: National Solid Waste Management Authority

About 20.0 per cent of the solid waste collectedifity domestic) is handled by private
collectors (SoE, 2001)and approximately 10.0-20.0 per cent of solid waist not

collected by any formal system. It is an incregdirend for some upscale town-house

4 Estimate based on discussion with the NSWMA.
® State of the Environment Report, 2001



and apartment complexes, especially in the Kingdfetropolitan Area (KMA), to pay
private contractors for efficient and reliable veasbllection. Most uncollected waste
ends up in drains, streams, wetlands (contributinfiooding), rivers, sea, open lots and

illegal dumpsites.

Collection by garbage trucks and burning are thedpminant methods of garbage
disposal and treatment (Figure 3). In 2006, apiprately 55.0 per cehtof Jamaican
households disposed of their garbage via garbag&gsrwhile 38.0 per cent burn their
garbage. However, the frequency of pickup by tlhiekis was not determined. Garbage
collection in the KMA and Other Towns has been neifigient than in other areas of the
country. Collection is particularly low in ruralesas where the main method of treatment
and disposal is burning (Figure 4). Other disposalhods include burying and dumping
on open lots and in gullies. While burying garbaggy improve aesthetics, depending on

the type of garbage, it can be detrimental to gdexater, soil and terrestrial organisms.
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Source: Jamaica Survey of Living Conditions, 2006.

Figure 3. Waste Disposal by Jamaican households, @

® Survey of Living Conditions 2006
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Figure 4. Main method of garbage disposal by regiqr2006

As much as 75 per cent of those households that gambage are found in rural areas
(Figure 5). Burning has implications for environmted and human health as burnt wastes

contain substances that give off toxic, carcinoggaisses and substances.
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Figure 5. Households that burn garbage by region,@6
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Solid Waste Management Challenges

Despite efforts at improvement, the current capagrtstitutional, personnel, financial,
technology, equipment) of the NSWMA is inadequateefficiently and effectively
manage the increasing generation of solid wastdt@dhanging waste stream (Table 5).
Additionally, the Authority is burdened by the dwadd conflicting role it has to play as
collector and regulator.

Table 5: Initiatives in Solid Waste Management in dmaica

Solid Waste
Actions Being Taken Actions Already Taken
Draft Sanitation Policy Enactment of Solid Waste Management Act and
Policy

Draft NSWMA Business and Cost Recovery Plan
Establishment of NSWMA to manage domesti

Training of relevant staff in landfill managementsolid waste
techniques

C

Two Waste Characterisation studies done| in
Exploring new sites to relocate some landfills | Riverton Wasteshed

Use of biodegradable garbage bags IDB Waste study done. Recommends closurée of
waste disposal sites in environmentally and
socially sensitive areas.

Improved infrastructure at Riverton (access
roads, office, perimeter fencing) through IDB
Solid Waste Project

Source: Compiled by the Planning Institute of Jamai

Judging from the size of the fleet and volume oft@do be moved, NSWMA'’s capacity
for transporting waste is limited. An estimated @J1tonnes of solid waste are generated
daily in Jamaica. One garbage truck carries appratély eight tonnésof garbage per

trip and makes an average of two trips to the diapsite per day. Hence, an average of

" Estimate based on data from the NSWMA.
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250 truck& would be needed to efficiently dispose of garbagm@ss the island on a daily
basis. The estimated number of trucks needed dWBWMA to collect and dispose of
domestic solid waste would then be about 175. @tlgrethe number of trucks available
to the NSWMA (both government owned and contractetl 145 (Table 6). This is 30

trucks less than the estimated effective fleetyfag).

Table 6. Number of trucks by Wasteshed, 2006

Number of
Wasteshed Parish trucks

Metropolitan Parks & Markets Kingston & St. Andrew
St. Catherine 73
Clarendon

St. Thomas
Southern Parks & Markets Manchester 17
St. Elizabeth

Western Parks & Markets Westmoreland
Trelawny 39
Hanover

St. James
North-Eastern Parks & Markets  St. Ann 16
Portand
St. Mary

Total 145

Source: National Solid Waste Management AuthoBi60Q7

The inadequacy of the fleet size is significantie MPM Wasteshed. It is estimated that
the Riverton Disposal site receives about 60.0cpat of the solid waste generated which
is about 2406.4 tonnes per day. Therefore, it requapproximately 150 trucks to
adequately collect and dispose of solid waste withis wasteshed. The MPM would
need approximately 105 trucks to move domesticagetwithin the KMA but currently
the fleet size is 73 (Figure 6). The inadequatetfl@ze has affected the frequency of
garbage collection and the problem is compoundetthé&yong downtime (for repairs) of

many of the trucks. Another problem is the somesifong distances the trucks have to

8 This figure represents a crude estimate of tha tnicks needed to collect both commercial andekiin
waste. Operational aspects are not taken into atcou

12



travel to pick up garbage. This increases the obsbllection and disposal, as well as

maintenance cost of the fleet.
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Figure 6. Comparison of Actual and Estimated FleeSize for Domestic Solid Waste
in the KMA

Many communities, especially informal ones, arehwiit curbside collection. This is
compounded by the fact that there has been a ematibn of squatter communities
especially in urban areas. In areas lacking cuebsiallection, skips are often provided
but these are sometimes insufficient to collectvbleme of solid waste being generated.

Although the NSWMA has the legal mandate to enfopteper garbage disposal
methods, inadequacy in enforcement has been atpalperoblem. The absence of
proper methods/technology to deal with certain e&such as electronic waste (e-waste)
makes enforcement of legislation difficult. Additially, the Authority lacks adequate
technical personnel to effectively manage wastdso Ahe inability of the Authority to
effectively manage its landfills and control illéganes has lead to increased informal
dumping of solid waste. For example, commercialitiest are responsible for the
collection and disposal of their own solid wastewdver, weak capacity to police them

results in illegal dumping being a prevalent praotle
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Poor location of disposal sites is another majoallehge in waste management.
According to a study conducted by IDB in 1999 mostthe official dumpsites are
located in socially and environmentally sensitiveas and there is a proliferation of
illegal dumpsites across the country. The problemmiade worse by the inadequate
enforcement of relevant legislation pertaining itteting and disposal of solid waste.
Furthermore, there are no sanitary landfills in dima (National Solid Waste Policy,

2001) which have socio-economic and environmentalications.

Since the most common method of waste treatmendisposal in Jamaica is landfilling,
the availability of land to deal with increasinglwmes of waste becomes an important
issue. Currently, the level of compaction at thepdsal site is quite low due mainly to
lack of equipment and this has resulted in a gresed for land space to store garbage
(NSWMA, 2007). This is compounded by the increasmfumes of non-biodegradable
waste which can persist at disposal sites for @ M@rg time. The KMA produces about
50.0-60.0 per cent of the quantity of solid wastech is deposited at the Riverton City
Landfill (IDB, 2000). It is estimated that withifvé to seven years this site will reach its
maximum capacity (by 2014). This has implicatioms the deposition of municipal

waste given the difficulty to find suitable land fan alternative site.

Apart from the operational factors directly relatedthe NSWMA, social practices also
impinge on the efficiency of waste management. Ewample, there is negligible
separation of solid waste which often has recyelald re-useable (valuable) materials
mixed with other types of garbage. The crushingtiogr of garbage in this manner has
the potential for hazardous materials to get dsgmbrthrough thousands of tonnes of

garbage at the landfill site.

Hazardous Wastes

Waste that is hazardous has properties that matka@ngerous or potentially harmful to
human health or the environment (United States renwiental Protection Agency,
2006). Hazardous waste can be liquids, solids,amoedtl gases, or sludges or by-products
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of manufacturing processes or simply discarded ceroia products like cleaning fluids

or pesticides (Table 7).

The volume of hazardous waste generated bears selaonship to the level of
industrialization in a country (National Researcbu@cil, 1985). With modernization
and diversification of the Jamaican economy andeaing mechanization of processes
in sectors which were once driven manually (suchnaagriculture), there has been a
steady increase in the generation of hazardousewéSbE, 2001). While, comprehensive
data is lacking on the actual quantities and typeag produced, the SoE Report, 2001
noted that about 10,000 tonnes of hazardous wasgeproduced annually with waste
engine oil comprising as much as 80.0 per cent. Mliméstry of Local Government and
Environment (MLGE) estimates that about 500,000] leaid batteries are generated
annually with only about 30.0 per cent being caéecand exported for recycling. The
increasing generation of waste oil and lead acitlebias are directly related to the

increased importation of motor vehicles into tHand.

Table 7. Sources and Types of Hazardous Wastemaida

Sources Main types of hazardous waste

Industry Solvents, thinners, toxic gasses, heavy metals,
asbestos, glues and resins, e-waste, waste oil,
particulate matter

Agriculture Pesticides

Commercial E-waste, toners, waste oil, paints, asbestos

Household Cleaners, disinfectants, paints, drugs, battegies,
waste

Medical Drugs, radioactive material, contaminated needles,

syringes, bandages, bodies

Source: Compiled by Planning Institute of Jamaica

Among the categories of hazardous waste whichilely lto pose a significant challenge
in the near future are medical and e-waste. Thadors defined “as any waste that is
generated in the immunization, diagnosis, treatnaemt disposal of human beings or
animals or parts thereof, in research pertainimgetio, or in the production or testing of

biologicals”. Medical waste is generated as altegwactivities relating to the practice of
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medicine and sale of pharmaceuticals. This typevadte may be radioactive, toxic or
infectious or similar in nature to normal domestiaste. Increasing incidents of chronic
illnesses relating to lifestyle are resulting ire theneration of more hazardous medical
waste due to the type of treatment required. Gowent policies involving free
healthcare could lead to increase in medical wastkesite-specific concentration of this
waste due to increased influx of people to pubdialtincare facilities. This poses potential

challenges for the management of medical wasteehithrcare facilities.

Electronic waste (e-wastdpr example used electronic and electrical appkanconsist

of a variety of different parts made from hundrexsdifferent substances including
plastics, metals, glass as well as organic andyaroc compounds. While some of these
parts can be recycled, others need special treatrmed disposal systems. More
potentially hazardous and diversified e-wastesbaieg generated with the liberalization
and continued expansion of the Information and Camuoation Technology (ICT)
sector. The magnitude of the impact of growth o$tedor this sector is demonstrated by
the change in the profile of this sector. For exi@npamaica’s mobile penetration stands
at 93.3 per cent (Economic and Social Survey Jan@006) representing a ten fold
increase in the number of cellular phones over 2@@art from changes in cell phone
technology, the cell phone is for some a fashiemito be discarded and replaced. There
being no formal facility for the treatment of hadans waste, the country has a serious

challenge in dealing with used instruments.

There is currently no comprehensive mechanism dicypdor the management of
hazardous wastes in Jamaica although some ind&tiave been and are being taken to
establish such a system (Table 8). The absenaibities for the treatment and disposal
of hazardous waste means that most hazardous sadeposited in the normal waste
stream ending up at landfills or in the sea. Fatance, chemicals, waste paints and
waste oil are usually poured down drains, gullied Bn some cases just thrown on land.
Inadequate regulation of garages has made thidepnotworse with the inappropriate
disposal of waste oil and other toxic substancemesof these garages are found close to

residences.
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It is uncertain how much of hazardous wastes argcted by industry and while some

companies take back used cell phones (especialdyraarketing strategy) the extent of

recollection schemes are unknown. It is also navknhow these companies dispose of

used instruments.

Table 8. Current Initiatives in Hazard

ous Waste Maragement in Jamaica

Hazard

ous waste

Actions Being Taken

Actions Already Taken

National programme for chemicals and Was
management in Jamaica started.

Initiation of Integrated National Programme
(INP) for the sound management of hazardg
wastes

Development of an Inter-ministerial
Coordination Mechanism (ICM)

Development of policy framework for the
management of hazardous wastes

Inventory of hazardous chemicals

Ongoing development of guidelines for
storage of batteries, computer waste, agro-
waste and phosphates

Increase in the number of workshops given
industries on clean technologies.

Draft Policies on Medical Waste and

teJamaica signatory to Basel, Rotterdam
Conventions and the Stockholm Convention
Persistent Organic Pollutants (POPSs)

USreation of a National Information exchange
mechanism in the form of a website

Used Lead Acid Battery (ULAB) project
completed. About 50,000 batteries have bee
exported for recycling

Registration of importers of pesticides and
licensing of pest control operators

fo

Sanitation

Source: Compiled by the Planning Institute of Jamai
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2. Factors Affecting Waste Generation

A number of socio-demographic, economic and enwremtal factors affect the volume
and type of solid and hazardous waste generatedseTlfactors include population
growth and urbanization, consumption patterns #edtyles, household size, changing
gender roles, size of the working age group of phbeulation, economic expansion,
globalization, government policy, and urbanization.

Socio-demographic Factors

Population Growth & Urbanization

The quantity of solid waste increases with popalagrowth. As mentioned before, with
a 6.5 per cent increase in population from 1998006, Jamaica’s solid waste production
has more than doubled. While the overall populatias been growing at less than one
percent per annum, most of the growth is being e@peed in urban centres and towns
(urbanization) through urban in-growth and urbabamr and rural-urban drift. The
regional distribution of the population can alsdedine the quantity and type of solid
waste produced. For example, urban areas may peodifferent types of wastes than
rural areas. The predominantly agricultural base# lawer economic status of most rural

areas result in a high proportion of organics aondégradable waste.

The mass movement of people from rural areas taruabeas results in the generation of
more wastes (municipal wastes) in urban centresatization is a global phenomenon
and is especially occurring in developing countrids is estimated that by 2008, 3.3
billion people will live in urban centres and inase to 4.9 billioh by 2030. Throughout
Jamaica, the urban population has jumped from 8@gr& in the 1960s to 52 per cent in
2006, totalling 1.39 million people. Major townschuas Santa Cruz and May Pen and the

parish of St. Catherine, have seen exceptional tjr.ow

°United Nations World Population Fund, State of WdPbpulation 2007
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The growth in urban population has also coincidét w rise in informal settlements due

to scarcity of housing and unregulated developmeéehitss puts further burden on the

solid waste management services offered by goverhni@ften these settlements are
constructed in such a way that makes access byggartoucks difficult. Some of these

settlements lack certain amenities like propertatioh that create more wastes. Due to
competing priorities for land use in urban areasjifg adequate and suitable disposal
facilities is very challenging and often leads twial conflicts. Urbanization trends are

not expected to abate. However policymakers mustweee that that while urbanization

can cause negative impacts; it may offer sustagnapportunities in adequate solid waste
management by allowing greater access and easegowifding efficient services to

densely populated areas.

Household Size

There is some evidence that smaller householdsragenmore wastes per person (per
capita) than large households due to more per pasesumption (Orians & Skumanich,
1997; Beigl et al, 2004). Also, the demand for camence has increased with the
increasing numbers of single person householdscedly in urban areas resulting in
more packaging waste and the demand for convenience The average household size
in Jamaica has decreased from four to three oeepaist 10 years (1996-208b5jFigure

5). The number of households containing no moren tilaree persons rose by
approximately 9 percentage points for the sameogeaind single persons household
represented the largest distribution in 2006 (24.2¢4s expected that average household
size will continue to decrease in the future, esdgcwith effective family planning,
education and increasing standard of living. Desirep household size coupled with
population growth and improved economic status ¢dahd to a greater demand for

housing resulting in the generation of greater naa of construction waste.

10 Jamaica Survey of Living Conditions 2006
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Figure 5: Mean household size in Jamaica, 1996-2006
Age Structure

Studies have shown that there is a positive relahigp between the working age group of
a population and the volume and type of solid wasteluced (Lindh, 2003; Beigl et al,
2004). The larger the working age population, tleearthey will consume different types
of products providing they have access to inconsesdhs within the age group 15-64
(working age) represented approximately 63.4 pet'tef the population in 2006 and
this relative proportion is likely to remain for me time into the future. In fact
projections using the Threshold-21 (T-21) modelvshioat persons of working age will
represent 66.0 percent of the total populationB The unemployment and poverty
rates are also falling being 10.3 per cent and pér3cent respectively in 2006. This
could fuel increased consumption for the future badl to the generation of more and

varied solid waste.

Changing gender roles

Research has found a link between increasing ptiopasf women in the workforce and

solid waste generation mainly linked to conveniecaesumption (Orians & Skumanich,

1 Economic and Social Survey, Jamaica, 2006
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1997). Increasingly, more women are being educatetlopting to join the workforce.

Women currently make up approximately 42.0 per ¢eof the Jamaican workforce and
with increasing education many are employed ingesibnal and technical occupations.
It is expected that the proportion of women in therking force and their associated
purchasing power will increase in the future as alae aims for developed country

status.

Globalisation, Consumption patterns and lifestyles

Lifestyles influence consumption patterns. Throggipbalization and other factors such
as increased standard of living, the consumptidtepes and lifestyles of the population

have changed. Globalization has shrunk the workkting open markets and making a
wide variety of products available to Jamaicansis Ttas resulted in a change in the
composition of wastes with more packaged produesyaste and other non-

biodegradable waste which present challenges foragement. Changing trade regimes
also allow access to a plethora of products whattrdoute to the significant increase in
packaging material such as styrofoam and tetrap®&tk$ bottles, plastic bags etc. which

have worsened solid waste problems in the couitigasure, 2002).

Changes of lifestyles from a slower to a more faated society has resulted in the
consumption of ‘on-the go’ convenience products &mt food diets which generate
more solid waste. Home Meal Replacement (HMR)dea®me a global trend satisfying
the cravings of time-pressed and cooking-shy coessiwwvho may want a change from
traditional to fast food. Jamaican supermarkets;apitalizing on this trend, stack pre-
cooked meals, seasoned meats and other ‘ready faglucts. The trend in HMR is

driven by “time poverty" and convenience and is eéxtected to change anytime soon.

Another important consumer trend is having mealsyafvom home. For example, in
Jamaica, there was an overall increase in the gg@tacexpenditure on meals away from

home over the last six years (Figure 6). In genéra has represented the highest

12 Economic and Social Survey Jamaica 2006
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proportion of household food consumption acrossjailhtiles and in the KMA and Other
Towns (Figure 7).
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Figure 6: Percentage Mean Annual Per Capita Food Ependiture on Meals Away
from Home, 2000-2006

Having meals away from home generates solid wasta bt of these meals are not
necessarily consumed in restaurants but are bonghsposable packages. As expected,

persons with higher income spent a higher percemafpod expenditure on meals away
from home.
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Figure 7: Percentage Mean Annual Per Capita Food Ependiture on Meals Away
from Home by Region, 2000-2006

The current “bottled water fad” is a good examglaaw both convenience and changing
lifestyles can contribute to the generation of wadtor example, in 2006 Jamaica
imported over seven millidA bottles of water. Although continuous statistios acking

on bottled water consumption in Jamaica, it is dw&d that such consumption is
increasing. There is also a common perception meseections of the population that
bottled water is now healthier than piped watere Bureau of Standards Jamaica (BSJ)
and the National Water Commission have not proves and stated that the country

continues to enjoy one of the highest quality pfuater in the world.

With the continued need to boost production in @dture, Jamaica imported 2 512
tonnes” of pesticides in 2006 with the agricultural seaocounting for 54.0 per cent of
imports followed by households (Figure 8). The atingredients in pesticides make
them detrimental to health and the environment of nsed properly in terms of
contributing to high residue content. A major peshlis the disposal of empty pesticide
containers which usually have some ‘full streng#sidue remaining. These containers

are usually discarded in the normal waste stream.

13 Statistical Institute of Jamaica
14 pesticides Control Authority, Annual Report, 2006.
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Figure 8. Percentage of Pesticide Imports by Use

Economic Factors

Changing Technologies

Rapid changes in technology drive the demand fohrtelogy-based products (e.qg.
machinery, equipment, telecommunication devices) @anthe same time increases the
rate of obsolescence of existing technology. Tlseltas expansion in waste generated.
There has been a significant increase in the nufb@mputer imports (Figure 9) and in
the replacement of old technology to newer versiéos example, conventional cathode
ray tubes (CRT) are being replaced with High Défmni Liquid Crystal Display (LCD)
Screens. The proportion of Jamaican householdsavitbmputer was 13.7 per cErin
2006, with 55 per cent of those living in the Kitgys Metropolitan Area. The proportion
of households with computer is expected to ris¢hascountry’s socio-economic status
improves and consistent with the GOJ’s policy tddpe the digital divide.

15 Jamaica Survey of Living Conditions, 2006
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Figure 9. Computer Imports, 1999-2004

Table 9 shows a comparison of major electrical iappks in households in 1997 and
2006. There were large increases in microwavesyigbns, washing machines and
component sets/stereos. Presently, there are ablisbed procedures for the disposal of
electronic equipment and appliances; it is faingsume that these appliances are being
disposed of by inappropriate methods in unsuitaddleas including dumpsites and
wetlands at the end of their lives. In the absesfca proper system of e-waste disposal,

there are increased risks to the environment antihthealth and safety.
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Table 9. Percentage of Households with Major Elecital Appliances, 1997 and 2006

% of Households
Appliances 1997 2006
Radio 74.5 73.9
Component set/stereo 16.8 42.0
Television 74.0 93.1
Refrigerator 69.6 82.0
Electric clothes iron 74.2 88.0
Microwave oven 6.9 34.6
Washing machine 6.4 231
Electric stove 3.2 4.1
Electric water heater 2.9 6.4
Air conditioner 1.7 3.0

Source: Residential Consumer End use Survey, 2007

The current drive to create a knowledge based engrand make Jamaica the regional
hub for ICT will require concerted focus on the mgement of e-waste. Additionally,
the substitution of incandescent bulbs with compémtescent lamps (CFLs) is an
important measure being promoted by governmentsldwate to reduce energy
consumption and stem global warming. Through timeaiea/Cuba Bulb project, Jamaica
is expected to receive 4 million CFLs from Cubadplace incandescent bulbs and also
consumers are being encouraged to buy CFLs toaeph@andescent bulbs. While CFLs
are beneficial in terms of reducing energy consurnpeach one contains about 5 mg of
mercury, a toxic element. The Bureau of Standaldmaica (BSJ) has been reporting
that sub-standard CFLs are being imported intocthentry with short life spans thereby
increasing the volume of bulbs to be replaced afelys disposed of. Presently there are
no adequate plans or facilities in place to storé dispose of CFLs in an appropriate

manner.
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Government Policy

The whole matter of waste generation is influenogdovernment policy. Often policies
are formulated without addressing the managementvadte. The Motor Vehicle
Liberalization Policy introduced in 1989 (revised4004) has caused a shift from public
to private transportation. This is evident in thgndicant increase in the number of
motor vehicles over a 10 year period, moving frotvowd 184 000 in 1994 to
approximately 450 008 in 2004. During this period, Jamaica imported 280 motor
vehicles at an average rate of 26 308 per yeal€TE)). The increase in the importation
of used/reconditioned vehicles from countries sagRlapan has in turn created demand
for motor vehicle accessories/components such a$ deid batteries and tyres. More

often than not, these items end up as the wastamstat the end of their usefulness.

Between 1994 and 2004, over five million lead abtteries” were imported into

Jamaica (SoE, 2001). The quantity of lead acicchatf, waste oil and tyres is increasing
with the importation of motor vehicles. The improplisposal of lead acid batteries
increases exposure (especially children) to leadarnination. Post-use tyres are often
discarded in normal garbage and end up at the dteapghere they are often burnt. This

releases carcinogenic toxins in the atmosphere.

Table 10. Motor vehicle imports, 1997-2004

Year 1997 1998 1999 2000 2001 2002 2003 2004
Number 39457 30867 23235 26660 23592 19080 22917 4652

Source: Statistical Institute of Jamaica

Figures 10 and 11 show that in 2006, 53.2 per aentotor cars and 75 per cent of pick-
ups were over 10 years old (Residential ConsumdrUise Survey, 2007) compared with
the USA where the mean age of motor cars in 200658y years; pickups, 9.4 years and
vans, 7.0 years (US National Automobile Dealerso8&gion, 2001). The implication is

that the country has a relatively large fleet oéiag vehicles which will need disposal

16 Jamaica Energy Policy Analysis, 2005
" Figure includes all types of batteries contairzay
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and at present there is no formal mechanism fordisposal of end of life vehicles
(ELVS) although some metal parts from ELVs are §airported as scrap metal. Newer
fleet circulates for a longer time in a countryfshg from one owner to the next and

reducing the rate of disposal.
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Figure 10. Average Age of Motor Cars in Jamaica, 216
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Source: Residential Consumer Energy End-Use Survey
Figure 11. Average Age of Pick-ups in Jamaica, 2006

End of life vehicles and tyres pose social and remvnental risks mainly through storage
of water which causes generation of pathogens (aschacteria, viruses, mosquitoes).
For example, solid waste capable of storing wegect{ as ELVs and tyres) was believed

to have contributed to the recent outbreak of nmiarJamaica.
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Of importance also is the gradual shift from pubtic mass transport to private
transportation and route taxis. In the recent Redidl Consumer Energy End Use
Survey, 2007, it was estimated that 48.9 per cépeosons used route taxis for leisure
travel, 26.3 per cent used them to get to work&ha percent of students use them to get
to school compared to 15 per cent, 14 per centl@d per cent taking public busses
respectively. The use of route taxis for transgmmais more dominant in rural areas.

This trend could also increase the number of ELVSs.

Tourism is a major industry whose growth has bessociated with the expansion in the
construction and installation sector. Growth of gwnstruction sector also associated
with housing and commercial development has reguttéhe generation of construction
and demolition (C&D) waste which sometimes contaisbestos and other toxic
substances. Unfortunately, there is little tesfmgasbestos in old buildings before repair

or demolition.

Economic expansion

The quantity of solid waste generated increasel aibnomic growth. In general, the
higher a country’'s GDP, the more the per capitaegdion of waste (Table 11).

Improvement in standard of living, hinged on ecoimmadvancement, often translates
into demand, consumption and use of more prodiets dare often non-biodegradable.
This suggests that should Jamaica achieve theofjb&ing ‘developed country’ by 2030,

the shift in economic status will compound the effef the projected increase in
population. Figure 12 shows that there has beeovarall increase in waste per capita

generation with GDP per capita growth in Jamaidaveen 1996 and 2005.
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Table 11. Waste Generation rates as a function of [P

Country category Waste generation rates
(kg/capita/day
Low income 0.5-0.7
Mid-income 0.7-1.5
High-income 0.9-2.2

Source: Cointreau-Levine, 2000
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Figure 12: Waste per capita generation with growthin GDP per capita

It is expected that waste generation will continoencrease as a result of increasing
economic growth if stringent and effective manageinmaeasures are not put in place.
The type of industries also influences the type qudntity of waste that is produced.
Sectors such as tourism have the potential to gemesignificant quantities of waste,
especially non-biodegradable waste. Thus, if tomgentinues to play a major role in the
country’s economy and developmental policies, tkpeetation is for the country to
produce solid waste of the order of high incomentoes and this will affect the facilities
needed to manage waste. Growth in tourism will diewe implications for the

composition of the waste, driving down the propmrtof organics, and increasing paper
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and plastics used for packaging. The proportiomaardous waste is also expected to
increase attendant on the projected expansionnmmand quarrying. The expansion of

the ICT sector, as Jamaica strives for a knowldaiged economy, will also impact the

capacity of the country to manage waste.

Environmental Factor(s)

Frequency of Storm Events

Another important factor contributing to the gertiena of solid waste is the frequency of
storm events. Jamaica is vulnerable to naturalrdazacluding: hurricanes; earthquakes;
landslides; floods; droughts and tsunamis. Betw2@d4 and 2007, six storm events
have impacted the island, two of which has beerom&torm events not only affect

public finance but results in significant clean-egsts for solid waste. For example, the
clean-up cost for Hurricane Dean in 2007 was eséchat $120 million. Due to the

inadequacy in fleet size the clean-up process lystedes a long time which contributes
to the increase threat of diseases such as lepisspi The frequent occurrence of such

storm events is not expected to abate given thegien impacts of climate change.
3. Solid Waste Management Dimensions

An effective waste management system hinges omiggrated, sustainable approach.
This means assessing the economic, social and oenvéntal aspects of waste

management.
Economic Dimension

For the purpose of this study the economic aspesotlal waste management is limited
to Cost and current financing of solid waste mansad.

Cost and Financing of Solid Waste Management

Collection treatment and disposal of waste is goensgive process. Although there has

been an overall increase in budgetary allocatioriffe management of solid waste from
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2002 to 2006, this is still inadequate for the NSWNb carry out all its functions
effectively and efficiently (Figure 13). The alldiman for FY 2006/07 of $ 450.6 million

represented approximately 0.1 per cent of the graienal budget for the same period.

According to the NSWMA, it takes about US$100 pamrte to collect and dispose of
solid waste in Jamaica. A large part of the coseliated to the distances the trucks have
to travel. Applying the per tonne rate, the estedatost to manage (collect, transfer and
dispose) solid waste on an annual basis is US$1ddlin or about $10.3 billiotf,
approximately US$ 400,000 ($28 million) per day. would cost the NSWMA
approximately US$102.5 million annually to effeeliy manage domestic solid waste
alone. The shortfall between required expenditui domestic collection) and
budgetary provision is determined by comparing dhecation for FY 2006/07 (Figure
14).
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Source: Estimates of Expenditure for relevant Firelry ear
Figure 13. Budgetary allocation for Solid Waste Maagement, 2002-2007

This significant financial gap handicaps the Auityonn carrying out solid waste
management adequately. Cointreau-Levine, 1999 sgede the cost of solid waste

management as a percentage of the Gross Nationdu@r(GNP) of a country and

18 Using and exchange rate of $70:US$1
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reported that effective waste management in middieme countries would cost about
0.5-1.3 per cent of their per capita GNP. For Jamd#nis works out to approximately
$5.6 billion? using the GNP. Although this is about half of #reviously calculated
figure of $10.3 billion it still represents sigraéint expenditure on solid waste.

7200+
6400

$million

Current provision Estimate cost

Figure 14. Comparison of Budgetary Provision and Bsnated Cost for Solid Waste
Management, 2006

Social Dimension

The social dimension of solid waste extends beybadesthetic and the obvious links to
health. In fact, one often under-explored areaafifisvaste relates to livelihood. The
disposal sites in Jamaica provide significant doaiad economic benefits for some
people living in communities surrounding the dumafifough the number of individuals
is not known. These individuals are called ‘scawgggor ‘waste pickers’. Scavenging is
a typical informal activity and not only providesomomic benefits but environmental
benefits as well. Scavengers in Jamaica supplymaterials for artisans and industry
(such as scrap metal) and recover organic mateadls used as fertilizer for crops or as
feed for livestock. They significantly assist withe sorting and recycling of wastes

which enter the disposal sites.

¥ The figure was calculated based on a GNP peraapiturrent prices of $208,743 and a population of
2.7 million.
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It could be argued that the local scrap metal itrgukas its genesis as much in the
inadequate management of solid waste as in the fogesome persons to eke out a
living. Scrap metal exports have been increasapmidly valued at US$102 million in
2006 (Figure 15). This avenue for livelihood creafihowever, has a negative side as
despite the potential for recycling and ridding coumities of unsightly and potentially
hazardous waste, trade in scrap metals is positigyeat to some of the country’s
important infrastructure (with metallic componendsie to theft. The evidence points to
the loss of telephone and traffic light cables; ogal of drain and manhole covers; and
removal of bridge rails and road sidings. At thediof this paper, the GOJ is in the
process of formulating strategies aimed at fornvadiz regulating and improving this

industry for the benefit of local communities ahé tountry in general.
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Figure 15. Scrap metal exports, 2002-2006

Besides societal benefits, scavenging can incuakoosts through health risks. These
risks are associated with the nature of the wastbeoprocess of collecting, processing,
recycling and disposing of it (Wilson, Velis & Clssgnan, 2005). Scavenging in open
dumps which is common in Jamaica is considerecetthb most detrimental to health.
Often waste pickers lack protective clothing and &r direct contact with the waste,

sometimes these waste may be hazardous or infecti®oildren, commonly seen on
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dumpsites, are especially vulnerable. Common heghtoblems experienced

scavengers/waste pickers are backaches, gener&inesgsa respiratory illnesses and
persistent coughs, eye and skin infections ancduéegdiarrhea (Eerd, 1996). Strategies
to manage solid waste need to be cognizant of nipoitant role scavengers play in

waste management and that their livelihoods aremt#gnt on waste.

The proliferation and disposal of solid waste h&o aaused the clogging of major
waterways and drains contributing to flooding oads, houses and other infrastructure
and increases the vulnerability of many communitespecially informal ones. This has
resulted in increasing government expenditure dhnaa drain cleaning and millions of

dollars on rehabilitation efforts from floods.

Inappropriately managed solid waste also thredteinsan health through the generation
and proliferation of pathogens and disease causmgiors (resulting in malaria,
dysentery, dengue typhoid and cholera and leptsig). The continued burning of solid
waste whether deliberately by households or spewotascombustion at dumpsites (many
times due to unsorted waste) introduces significarantities of hazardous gasses and
particulate matter that contributes to escalatiages of respiratory illnesses. Diseases of
the respiratory tract have consistently been antbagop six conditions presented during
curative visits to primary healthcare facilitieseovthe past five years (Economic &
Social Survey Jamaica, 2006) The high organicesundf the waste stream produces

significant quantities of methane which often segifite landfills.

Another issue of ineffective solid waste managenienthe use of large, bulky solid
material such as ELVs, old appliances (refrigesgtarashing machines), tyres to block
roads and restrict movement of civilians and ségyersonnel in some communities.
The presence and access to these materials podeallenge to effective crime

management and civil order.
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Environmental Dimension

Solid Wastes

Improper solid waste management significantly l@vecosystem functions necessary for

social well-being and economic development. Songative impacts include:

Pollution of the soil, ground and surface water andoy leachate. Already over
60 per cent of the groundwater in the KMA is contated by high nitrate
concentrations (UNCED 1992 report).

Growth of algal blooms in the marine environmene do eutrophication (too
much nutrients resulting from high organic contefijis increases Biological
Oxygen Demand (BOD) and can result in stunted tdrosv death of marine
organisms due to oxygen depletion

Suffocation of freshwater and marine species fréaste bags, PET bottles and
other non-biodegradable waste

Persistence of non-biodegradable substances irertligonment increasing the
need for space

Reduction in aesthetics

Production of methane which is a greenhouse gatsilsoting to global warming
and climate change

The impacts are exacerbated because some of tigmatesl disposal sites are situated in
environmentally sensitive areas such as Doctor'o#io Buff Bay, Portland which is
located in a wetland close by the sea.

Hazardous Wastes

Hazardous wastes pose serious threat to the tafegespecially groundwater
contamination) and marine environments thus afigdtne natural capital of the country.
Usually an inventory of hazardous wastes shoultude waste contaminated sites but
this is often not the case. The Water Resourcehaokty (WRA) has reported that

groundwater contamination has lead to the clostiabout 25 per cent of ground water
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sources. The loss in groundwater caused by consion could be made worse by

frequent and longer periods of drought.

Human health may be threatened directly througlsqong, respiratory problems, and
even birth defects and death caused by exposul@zardous substances. Increasing
healthcare costs puts a strain on the nationaldtudbhere have been numerous cases of
lead poisoning in Jamaica. For example, The Intemnal Centre for Environmental and
Nuclear Sciences (ICENS) tested 61 children in KnstSt. Andrew in February 1996
and found that all of the children in the sampld b&od lead levels over the threshold
(10 ug/dL).The high concentrations of lead in theoHd of the children were attributed to
lead mine waste from the Old Hope Mine. Many typésazardous wastes such as
asbestos are carcinogenic and the general pulditeis exposed to such types of wastes,
especially with the destruction of old buildings.hif¢ the Chemistry Department,
University of the West Indies (UWI) is currentlyrogng out clean up of asbestos in
Succaba Pen, Old Harbour, St. Catherine, a moreectad effort is needed to minimize
health threats from hazardous materials.

The burning of hazardous wastes and seemingly swdsstances like plastics releases
compounds such as dioxins and furans which arelyhigdrcinogenic. Usually burning
takes place in or near low income communities whiseeinhabitants lack the financial

resources for proper healthcare and thereforeasertheir vulnerability.

Failure to effectively manage hazardous waste e Imegative economic impacts as
the government will have to spend more to correchdn health and environmentally
related problems caused by such wastes. It isaeli¢hat the fish, for instance, in
Kingston Harbour are contaminated with heavy metd®ENS also found that Jamaican
soils exhibit high levels of a number of heavy ngtaspecially cadmium, considered to
be a very toxic substance and for which levelsame of Jamaica’s major agricultural
areas are extraordinarily high. These could hawendental effects on the country’s
agricultural exports since the food quality standawsf importing countries are becoming
increasingly stringent. The continued expansiorthef tourist sector also hinges on the

availability of clean water. Increased contamimatiof groundwater resources could
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affect the expansion programme. Toxic leachate froatals etc. can introduce heavy
metals in the soil which can threaten agricultengborts. Jamaica must be cognizant of
this given the increasingly demanding trade stadslauch as ISO 14001 and Hazard
Analysis and Critical Control Points (HACCP).

4. Future Challenges and Management Options

Key Issues/ Future Drivers of Change

A number of issues will help to shape the wastddaape for the future. These include:

Costs: The increasing cost to manage waste will dicthe types of treatment and
disposal methods employed. Landfilling and burnifiggarbage are the most common
and cheapest methods but these have significaniroenvental and social costs.
Competing land uses especially in urban areas make landfilling a less attractive
option. Although incineration can actually redube volume of waste, air pollution is a
drawback and maintenance costs are high. Howeremarating waste presents the

opportunity for waste to energy conversions.

Environmental Protection:Reducing impact on the environment is paramountaste
management. Globally, countries are not only tryingreduce the amount of waste
produced but they are exploring methods of wasteag@ment that have little or no
effect on the environment. The need to achieveasadtle development goals coupled
with stringent trade regulations will force couatrito make the management of waste a

priority.

Access to Reliable DataA successful waste management system hinges omaae@nd

reliable data in order for waste managers, planaedspolicy makers to make informed
decisions. Data on wastes is sparse in Jamaictéhanthakes calculating the true cost to
manage waste difficult. Even more so, a comprelkengiaste management strategy

cannot be formulated without data on all types a$tss.
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Population Growth:With the population projected to reach approximagB milliorf°

by 2030, the associated solid waste generatiostisated to be 2.4 million tonréswith

a per capita production of 1.5 kg — 3kgrhis would represent a 64 per cent increase in
solid waste generation from 2006 to 2030. With effe solid waste management the
country could maintain present levels of solid wast seek to lower it so by 2030,

generation would be around 1.8 million tonnes.
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Figure 16. Projected Waste Generation and ProjecteBopulation, 2001-2030

The projected population change and associatecevgasteration is given in Appendices
3 and 4. Two scenarios are presented; one withcppita solid waste generation
remaining at 1.5 kg/person/day and the other wikig/person/day by 2030. The greatest
changes in volumes of solid waste generation asegied to take place in urban centres
with the largest change population. The greategegtion is seen in Old Harbour (using
2 kg/per person/day by 2030) with a six fold inse& population and a 13 fold increase
in the solid waste volume. The town is currenthalgmged with the present volume of
waste being generated; hence projected increas@ssomagnitude by 2030 could be

detrimental. The challenge arises not only in geohactual increased volume but in the

2 planning Institute of Jamaica

%L Given current waste production trends 1.5 kg/piday was used for waste generation for 2010 and
2020 and 2 kg/person/day for 2030.

22 Estimate based on typical per capita generatieolid waste in developed countries.
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potential negative impact on the environment, esigén areas where the water table is

close to the surface.
Management Options

An established hierarchy exists for waste managei&h is based on the principle that
avoiding waste is the preferred option and thetlgasferred is disposal (Figure 13).
Thus, waste management systems should be designddsi way to be sustainable.
Prevention and minimization require changes in bgment policies, consumption and

lifestyle patterns.

Source: www.wikipedia.org
Figure 17: Ideal Waste Management Hierarchy

As the country’s socio-demographic, economic andirenmental factors change
coupled with the drive to attain developed courdtgtus, it is important that policy
makers embrace a thinking of converting waste sougces. Ultimately, the goal should
be to have a waste fréesociety within a practical timeframe. Achievirtgs status will

require a culture shift and a comprehensive packdiggrategies including community

involvement, waste prevention and reduction, asduece recovery discussed below.

% A waste free society is one that uses all wastergeéed as resources.
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Community Waste Management

Given the increasing cost for managing waste itmportant to get the community
involved in order to reduce cost and increaseiefficy. Communities could be integrally
involved in waste prevention, separation and fidigbosal. For waste management
policies to work it is important that the communiiyows and accepts them. Acceptance
by the community reduces conflicts emanating frive Wot-in-my-backyard (NIMBY)
thinking. Each community needs to be educated enntiportance of an integrated solid
waste management system and the adverse impacbasf gisposal practices. Also
engaging the community will not only make the syst@more efficient but can provide
socio-economic benefits in the form of recovery aate of valuable waste materials.
Community-based organizations (CBOs) and Non-gowemtal organizations (NGOSs)
can play a vital role in waste management duedw thsources, on the ground capability

and influence with the people.
Prevention and Reduction

The GOJ could establish incentives and/or disineestto encourage waste prevention.
For example, if the costs to use certain hazardobstances in industry are very high
industries might be forced to recycle these sulostnor switch to less harmful

substances. Waste avoidance can also be increlsmeyh a change in consumption
patterns and this could be encouraged as paredig¢hlthy lifestyle campaign. Given the
high organic content of domestic waste, home cotimpsf such wastes could be linked
to the composting waste management approach asffactivee measure in waste

prevention. With increasing use of electronic mediss expected that less paper will be
consumed in the future, but more packaging mateiiabe necessary with increasing e-
commerce. The use of multi-usage packaging andhdefystems could prevent the

consumption of high volumes of packaging material.
Resource Recovery

Future trends in waste management favour closermgswhich aim to produce zero

waste. Countries such as Switzerland, Austria aadn@ny are recycling almost half of
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their waste. However, successful resource recovegyires efficient collection and
separation of waste. Resource recovery therefapaires clear policies on recycling and
re-use and an informed population on the benefitsuch efforts. In this regard, our
waste management, especially collection systenmldhbegin to promote sorting to
facilitate recovery. Components of the waste strsacch as paper, wood, metal, glass

and C&D waste are good ‘candidates’ for recycling ae-use.

With the rising cost and environmental impacts @dsil fuels more environmentally
friendly energy sources are being explored. Wastetibns with high calorific values
such as paper, wood and cardboard can be exploresérgy recovery. Although being
discussed, energy recovery by incineration is raeltebbed to be a feasible option in
Jamaica at the moment given the high organic coiatsh overall lower calorific value of
the waste stream. However, energy recovery fronmags could be explored and the
organics from the waste stream can be used for astimg and production of organic

fertilizer.

Innovation in biogas production from waste, suchttes Biodigester created by the
Scientific Research Council, is already being dondamaica. Significant quantities of
methane are also produced as a result of the higdm@ content in the waste stream.

Future waste management systems could explorectioheand use of this gas.

Finally, due to the high cost of waste managemgoternments around the world are
implementing measures for cost recovery where ptesdisiven the shortage of funds to
adequately finance waste management, the GOJ mm&t mwith alacrity to recover at

least some of the cost of managing waste througttahiection of tipping fees and other

strategies.

Specific Recommendations

Having reviewed the status of waste managementiderdified some possible options
for improved management, the following additioratommendations are made. These

relate to the need for:
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. Development of a comprehensive waste managemeioi/goldeal with all types
of wastes and reflecting the waste managementrhigraThe policy should call
for an integrated approach and harmonization witieopolicies to minimize
waste generation. A strategic environmental assassof all policies could help
in this regard. Jamaica should also take into aucdhe opportunities that
urbanization affords to provide adequate and efficsanitation services.

. Strengthening of the NSWMA to effectively and effiatly manage solid waste
involving the creation of strategic partnershipsthwihe private sector and
communities.

. Provision of proper facilities for collection, stge and disposal of hazardous
waste (including exporting such waste to other twes for treatment) and the
promotion of product stewardship (extended prodesponsibility - EPR) to
engage each player within the product life cyckpéeially the manufacturer) in
the management of hazardous materials.

. Public awareness campaigns should seek to infoenptiblic about proper waste
management, change consumption patterns and ldestyand encourage

participation in the management of wastes (sugoesig and recycling).
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Appendix 2: SWOT Analysis of Waste Management System

Strengths

Presence of an agency for the management of
solid waste

Weaknesses

Inadequate policy and regulatory framework
Under-capacity to manage all types of waste
Inadequate enforcement of existing legislation

No sanitary landfills; inappropriate techniques
being used at disposal sites

No facilities for storage, treatment and dispogal
hazardous waste

Opportunities

Jamaica is signatory to relevant international
conventions on waste (MARPOL, Basel,
Rotterdam etc.,)

High biodegradable, organic content of waste:
production of compost and organic fertilizer

High population densities due to urbanization
offer opportunity for providing more efficient
service

Potential viability of converting waste to energy

Potential viability of concerting waste to busines
ventures e.g. organic fertilizer from organic wasg

Access to global knowledge on best practices 4
management failures

Access to diverse products offers opportunity t
promote the consumption of low waste products

Threats

Culture of operational rather than strategic
planning

Inability to deal with volumes and changing
composition of waste stream

Inadequate and inappropriate waste managemé
solutions

bS
te

O

]

ent
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Appendix 3: Projected Waste Generation (tonnes) with Popuidhorease for Major Towns, 2001-2030

2001 2010 2020 2030 2001-2030
waste

Main Towns Population | Waste Population | Waste Population | Waste Population | Waste change(%)
Ocho Rios 15769 5755.7 20308 11118.6 25229 | 13812.9 28358 | 15526.0 169.8
Montego Bay 96477 | 35214.1 108014 59137.7 122459 | 67046.3 133447 | 73062.2 107.5
Savanna-La-
Mar 19893 7260.9 23400 12811.5 27688 | 15159.2 31532 | 17263.8 137.8
Santa Cruz 10785 3936.5 13442 7359.5 16859 9230.3 20136 | 11024.5 180.1
Mandeville 47467 | 17325.5 53952 29538.7 59779 | 32729.0 64774 | 35463.8 104.7
May Pen 57334 | 20926.9 69658 38137.8 83804 | 45882.7 95419 | 52241.9 149.6
Spanish Town 131515 | 48003.0 148367 81230.9 169637 | 92876.3 189410 | 103702.0 116.0
Portmore 156469 | 57111.2 171555 93926.4 190029 | 104040.9 210493 | 115244.9 101.8
Old Harbour 23823 8695.4 78577 43020.9 146300 | 80099.3 167498 | 91705.2 954.6
Old Harbour
Bay 6344 2315.6 17502 9582.3 20565 | 11259.3 24165 | 13230.3 471.4
KMA 579137 | 211385.0 597637 | 327206.3 618888 | 338841.2 640895 | 350890.0 66.0
Assumptions:

(i) 1kg of garbage produced per person/per day for 2001
(i) 1.5 kg of garbage produced per person per day from 2010 to 2030
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Appendix 4: Projected Waste Generation (tonnes) with Popuidhorease for Major Towns, 2001-2030

2001 2010 2020 2030 2001-2030
waste

Main Towns Population | Waste Population | Waste Population | Waste Population | Waste change(%)
Ocho Rios 15769 5755.7 20308 11118.6 25229 | 13812.9 28358 | 20701.3 259.7
Montego Bay 96477 | 35214.1 108014 59137.7 122459 | 67046.3 133447 | 97416.3 176.6
Savanna-La-
Mar 19893 7260.9 23400 12811.5 27688 | 15159.2 31532 | 23018.4 217.0
Santa Cruz 10785 3936.5 13442 7359.5 16859 9230.3 20136 | 14699.3 273.4
Mandeville 47467 | 17325.5 53952 29538.7 59779 | 32729.0 64774 | 47285.0 172.9
May Pen 57334 | 20926.9 69658 38137.8 83804 | 45882.7 95419 | 69655.9 232.9
Spanish Town 131515 | 48003.0 148367 81230.9 169637 | 92876.3 189410 | 138269.3 188.0
Portmore 156469 | 57111.2 171555 93926.4 190029 | 104040.9 210493 | 153659.9 169.1
Old Harbour 23823 8695.4 78577 43020.9 146300 | 80099.3 167498 | 122273.5 1306.2
Old Harbour
Bay 6344 2315.6 17502 9582.3 20565 | 11259.3 24165 | 17640.5 661.8
KMA 579137 | 211385.0 597637 | 327206.3 618888 | 338841.2 640895 | 467853.4 121.3
Assumptions:

(i) 1kg of garbage produced per person/per day for 2001
(i) 1.5 kg of garbage produced per person per day from 2010 to 2030
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