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EXECUTIVE SUMMARY  

 

INTRODUCTION  

 

Jamaica is now at that stage where the preparation of the Second National Communication 

(SNC) on the United Nations Framework Convention on Climate Change (UNFCCC) is 

being submitted.  The national focal point for the UNFCCC is the Meteorological Service of 

Jamaica which has the responsibility for the completion and submission of the SNC.  The 

process was undertaken by the former Ministry of Local Government and the 

Environment and Disaster Management Unit of in the country office of the United Nations 

Development Programme (UNDP).    

 

The report required an assessment of the countryôs national circumstances for the year 

2000; an inventory of the national anthropogenic emissions by sources and removal by 

ñsinksò of all greenhouse gases not controlled by the Montreal Protocol using appropriate 

methodology; information on measures to mitigate climate change by addressing  

anthropogenic emissions by sources and removal by ñsinksò; and steps taken or envisaged 

to facilitate adequate adaptation to climate change  for the water resources, coastal 

resources, tourism, human health, human settlement and agricultural sectors based on the 

potential impacts of the years 2015, 2030 and 2050. 

Signatories to the Convention are requested to update and report periodically on their 

inventory of anthropogenic emissions and removals of greenhouse gases (GHGs) not 

controlled by the Montreal Protocol. Jamaica, which is a Non - Annex 1 Party to the 

Convention, submitted its Initial National Communication (INC) in November 2000. The 

INC included a GHG inventory for the reference year 1994 in compliance with Articles 4 

and 12 of the UNFCCC and in accordance with the Inter-governmental Panel on Climate 

Change (IPCC) Guidelines of 1996. 

 

The reporting requirements for the Second National Communications for non-Annex 1 

Parties include the use of the Revised 1996 IPCC Guidelines but also invited non-Annex I 

Parties who so wished, to use elements from the guidelines used by Annex I countries when 

preparing their national communications. The Subsidiary Body for Scientific and 

Technological Advice (SBSTA) prepared the 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories (hereafter referred to as the 2006 Guidelines) and encouraged 

Parties in a position to do so to gain experience with the 2006 IPCC Guidelines. Jamaica 

decided to use the methodologies contained in the 2006 Guidelines in preparing the 

inventories for the years 2000 to 2005. 
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NATIONAL CIRCUMSTANCES 

 

Models have been designed using the IPCC-SRES, bearing in mind the four tenets on 

which these scenarios must highlight viz: economic, environmental, regional and global 

impacts of climate change.  

 

In this document the defined models for socio-economic scenarios show two scenarios 

[Section 3.9].  One scenario without climate change variables included (control scenario) 

and another with assumptions that climate change.    The former scenario [Section 3.9.3] 

directly draws from current trends in simple baseline indicators of variables such as 

population and proxy variables such as GDP per capita (productivity), import and export 

per GDP (globalization and openness), urbanization and agricultural indicators (regional 

development) and various technological and environmental indicators.    

 

The findings from this scenario show the following: 

 Population is expected to grow from the current 2.6 million to 2.7 million in 2050.   

This is based on the current crude growth and birth rates over the past two decades. 

 An index of GDP per capita in constant US dollars show that there will be marked 

declines in output (productivity) per head over the next 50 years ï even without 

climate change variables.  These are based on growth rates in this variable over the 

past decade. 

 The Jamaican economy is not only becoming more open but more import-dependent 

and within the next 50 years over 60 per cent of the economy will be a result of 

foreign goods and services.  Exports are expected to rise to approximately 28 per 

cent of the economy.   

 The economy and society is expected to become much more urbanized but this will 

be unequal in its rate and incidence.   

 With regard to the environmental indicators  the following projections are shown: 

 Deforestation ï this will continue at a rate of 0.1 per cent annually 

 Energy consumption (Fuel Oil Equivalent) will move from the current rate of 8.8 

to 30.3 in 2050 

 Alternative energy use is set to make marked declines  

 Per capita domestic water is set to move from 0.038 mega-litres to 0.064 mega-

litres in 2050 

 Agriculture and primary production will decline to almost half of its 2000 index 

level of 72.7 

 Technology use indicators are all expected to increase based on annual rate 

increases 

With regard to the second scenario (with the inclusion of the expected impact of global 

climate change indicators ï which are assumed to be left unchecked) there are expected to 

be the following changes viz: 
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 Population is expected to decline marginally by approximately 100,000 individuals 

which is mainly as a result of increased migration rates (projections based on 

migration rates over the past two decades) 

 Productivity (GDP per capita) is expected to decline in relation to the population 

decline ï it is assumed that it will be the most productive of the population that 

normally migrate. 

 The country will become even more import dependent than in scenario I.  Although 

more open to the outside world the country will now see a much higher level of 

imports and less exports. This is a result of the decline in agricultural production 

and also the fall in local productivity. 

 Agricultural productivity will see even more marked declines 

 

For the tourism sector an independent model has been developed.  This model examines 

visitor arrivals over time.  For the scenario which does not include climate change and 

global warming visitor arrivals are expected to increase to 3.1 million in the year 2050.   

Note that with the inclusion of climate change variables this figure has been revised 

downward to 2.7 million visitors.   

 

 



SNC OF JAMAICA (DRAFT) Page vii    11/20/2009 

NATIONAL GREENHOUSE INVENTORY  

 

INTRODUCTION  

This report presents Jamaicaôs greenhouse gas (GHG) inventory for the period 2000 to 

2005. The inventory is a component of Jamaicaôs Second National Communication (SNC) 

to the United Nations Framework Convention on Climate Change (UNFCCC). The 

structure of this report is consistent with the 2006 Guidelines and reports annual emissions 

and sinks for the direct GHGs namely, Carbon Dioxide (CARBON DIOXIDE ), methane 

(CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and 

sulphur hexafluoride (SF6) and the indirect GHGs (which contribute to tropospheric ozone 

(O3) formation) non-methane volatile organic compounds (NMVOC), carbon monoxide 

(CO) and nitrogen oxides (NOx) and sulphur dioxide (SO2). 

 

SCOPE 

 

The releases and removals were estimated for sources and sinks in the following four 

sectors: 

 Energy 

 Industrial Processes and Product Use 

 Agriculture, Forestry and Other Land Use; and 

 Waste sectors. 

 

Within each sector the methodologies used and data sources (activity and emission factor 

data) are indicated together with the presentation and discussion of emission estimates. 

Gaps, data constraints, methodological problems and uncertainties in compiling the GHG 

emission estimates are identified within each sector.  The lack of a complete archive of data 

for the 1994 inventory precluded recalculation of the 1994 inventory using the 2006 

Guidelines and the investigation of apparent anomalies in estimates of the Carbon Dioxide 

sink in the forestry sector and CH4 emissions from soils in the 1994 estimates. 

RESULTS  

(Please note that the Tables and Figures cited are provided at the end of this section). 

Overall national and sectoral emissions for 2000 are given in Table 1 and are illustrated in 

Figure 1. The net Carbon Dioxide (CARBON DIOXIDE ) emissions increased from 8,418 

Giga-grams (Gg) in 1994 to 9,532 Gg in 2000. The energy sector accounted for nearly 86% 

of the 2000, Carbon Dioxide emissions (it was 97% in 1994). The total estimated Carbon 

Dioxide removals (sinks) in 1994 were 167 Gg while in 2000 the sinks were 1,108 Gg. 

Sufficient data (emission factors) were not available to determine the reasons for the large 

change ï an apparent discrepancy.  
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The Agriculture, Forestry and Other Land-Use sectors were responsible for the sink (see 

Figure 2).  The sectoral contributions to Methane (CH4) and Nitrous Oxide (N2O) 

emissions in 2000 are illustrated in Figures 3 and 4. Methane emissions in 1994 were 

estimated at 58.5 Gg and 34.7 Gg in 2000. The estimates for Methane emissions from 

enteric fermentation (36 Gg) and manure management (7 Gg) were considerably higher 

than those in 1994 (8.17 Gg and 0.646 Gg respectively). The waste sector accounted for 

54% of the Methane emissions in 2000 followed by Agriculture, Forestry and Other Land 

Uses (26%) and Energy (20%) (See Figure 4). 

 

Nitrous Oxide emissions in 1994 were estimated at 344 Gg and 11.7 Gg in 2000. The reason 

for the large discrepancy between the 1994 and 2000 estimates could not be determined 

since raw data used in the calculations for 1994 were not available. Managed soils 

(fertilizer  applications) accounted for 80% of the Nitrous Oxide emissions.  Estimates for 

Hydrofluorocarbons (HFCs) emissions were not made in 1994 but were 5.16 Gg Carbon 

Dioxide equivalents in 2000. 

 

Emissions of the indirect Greenhouse Gases, Nitrogen Oxide (NOx), Carbon Monoxide 

(CO), Non-methane volatile organic compounds (NMVOCs) and Sulphur Dioxide (SO2) 

over the period 2000 to 2005 are shown in Figure 5. 

 

Nitrogen Oxide emissions were estimated at 30.9 Gg in 1994 and 35.9 Gg in 2000. Carbon 

Monoxide (CO), Non-methane volatile organic compounds (NMVOCs) and Sulphur 

Dioxide (SO2) emissions in 1994 were respectively 173 Gg, 29.1 Gg and 98.9 Gg. The 

comparable estimates in 2000 were 205 Gg for Carbon Monoxide, 27.6 Gg for Non-

methane volatile organic compounds and 173 Gg for Sulphur Dioxide. The transport sector 

accounts for the majority of C arbon Monoxide and Non-methane volatile organic 

compounds emissions; the energy industries (electricity generation) and manufacturing 

categories account for the majority of Sulphur Dioxide emissions. 

 

Trends between 2000 and 2005 

 

The methodologies used in compiling the current inventory (according to the IPCC 2000 

Guidelines) are different from those used to compile the 1994 inventory. Archived activity 

data for the 1994 inventory were incomplete (especially for the agriculture and forestry 

sectors) and hence it was not feasible to reconstruct the 1994 inventory using the 2006 

methodologies. Because of this, trends in emissions are discussed only for the period 2000 to 

2005. 

Annual emissions for Carbon Dioxide, Methane and Nitrous Oxide are shown in Figure 6. 

Carbon Dioxide emissions increased consistently from 9,531 Gg in 2000 to 13,956 Gg in 
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2005. There were similar consistent increases for Methane emissions which rose from 31.1 

Gg in 2000 to 41.9 Gg in 2005. The large (46%) increase in Carbon Dioxide emissions was 

due to increases in energy sector fuel consumption in the manufacturing (bauxite and 

alumina industry) and transportation categories (see Figure 7).  

 

There was little change in the magnitudes of the sources and sinks for Carbon Dioxide in 

the Agriculture, Forestry and Other Land Use sectors (see Figure 8) over the period. 

 

In the Industrial Processes and Products Use Sector, the Carbon Dioxide emissions from 

the cement industry increased over the period but those due to lime manufacture declined 

(see Figure 8). Importation of lime was required to meet the alumina industry demands. 

Carbon Dioxide emissions in the waste sector increased over the period but the 

contribution from managed disposal sites decreased while that from unmanaged sites 

increased (see Figure 9). There was a similar pattern for Methane emissions (Figure 10) 

since Methane emissions from managed sites decreased while those from unmanaged sites 

increased. 

Uncertainties 

 

Uncertainties in the overall inventory were estimated based on the uncertainties in emission 

factors and activity data. Calculations were based on to the recommendations in theò 2006 

Guidelines Volume I: General Guidance and Reportingò. The Guidelines recommend 

evaluation of the uncertainties in the annual estimates as well as in trends. This was done 

for 2005 inventory using 2000 as the base year and estimates of the uncertainty alone were 

made for the year 2000.  

 

The estimates were made using Approach 1 in which the error propagation in the activity 

data and emission factor data were combined. For those cases where the uncertainties in 

emission factors were asymmetric, a simplified approach was used ï based on averaging 

the modulus of positive and negative uncertainty ranges (i.e., ignoring the sign of the 

uncertainty).  The overall uncertainties in the 2000 and 2005 inventories were about 10% 

while the uncertainty in the trend between 2000 and 2005 was 16%. Carbon Dioxide 

accounted for between 70 and 77% of the emissions on a Carbon Dioxide equivalent basis. 

Most of the Carbon Dioxide emissions are from fuel combustion which, apart from some 

transportation categories in general has low uncertainties. 

 

Conclusion 

 

In most of the cases above the improvements will greatly facilitate the core business of data 

suppliers. This is especially true of the energy sector/fuel use data where reliable energy 

end use information is so critical in identifying opportunities for improving energy 

efficiency and reducing fuel use. 
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CHAPTER 3: PROGRAMM ES CONTAINING MEASURES TO FACILITATE 

MITIGATION OF GREENHOUSE GASES   

 

  



SNC OF JAMAICA (DRAFT) Page vii    11/20/2009 

PROGRAMMES CONTAINING MEASURES TO FACILITATE ADAPTATION TO 

CLIMATE CHANGE  

 

 

Existing & Future Climate in the Caribbean and Jamaica  
 

The current climate trends indicate a decrease in precipitation.  The annual average rainfall is 

now at 1,871 mm based on data from the National Meteorological Service (NMS) for the years 

1981 to 2007.  There were no discernable long-term trends.  However, the maximum level of 

consecutive dry days is increasing while the number of heavy rain days is increasing. 

 

While there are variations in the tropical and extra-tropical cyclone activities such as hurricanes 

and typhoons, daily temperatures are at an average of 26.2
Ǔ 
Celsius to 30.0

Ǔ 
Celsius over coastal 

areas. According to the IPCC 4
th
 Assessment Report, warming ranged from 0.0

Ǔ 
Celsius to 0.5

Ǔ 

Celsius per decade. 

 

Human Induced Influences 

 

Based on the observed trends, there is a high likelihood of human contribution to phenomena 

such as droughts and tropical cyclones.  The IPCC SRES estimates the impact of global population, 

economic activity, and emissions of GHGs on climate.  Based on this scenario, the world has been 

divided into four large regions, some covering more than one continent.   

 

Scenarios are used to estimate patterns and changes in socioeconomic indicators such as: 

1. Population growth, 

2. Economic growth, 

3. Industrialisation, and   

4. Environmental resource use. 

 

This gives rise to the following four emission ranking scenarios: 

1. A1 ï More integrated sub-groups, economic growth and liberal globalisation 

2. A2 ï More divided world, economic growth with greater regional focus 

3. B1 ï Integrated, environmentally sensitive with strong global relationships 

4. B2 ï More divided but environmentally sensitive with high regional focus 

 

Projections for the future of Caribbean and Jamaican Climate 

 

In this regard, various modelling approaches including the AOGCM (HAD, EHC, MRI models) 

and RCM (PRECIS model) were used.  There is an indication of consistent temperature warming 

across all seasons and scenarios. A 1.5
Ǔ 
Celsius to 2.0

Ǔ 
Celsius increase in temperature, results in 

increased evaporation losses, decreased precipitation and a continuation of rainfall decline.  

[[[[[[[[[[[[insert outputs]]]]]]]]]]]]]
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Water Resources Sector - Jamaican Water Resources and Vulnerabilities to 

Existing and Future Climate 
 

Stream flow data from the Water Resources Authority indicate that several rivers are in deficit, 

which results in water lock offs and an overall limit in water supply. The Hope River, Rio Cobre 

and Rio Minho areas are under stress. It is not clear whether Jamaica has enough storage to 

provide water supplies to adequately meet all demands during periods of below average rainfall. 

The monitoring of wells monitoring 

need some improvements so that the 

real trends may be better identified.  

Additionally, more work need to be 

done with data collection to make it 

more relevant to user needs. 

 

However, initial analysis of the 

Kingston Metropolitan Region 

including the communities in South-

eastern St. Catherine indicates that 

increased abstraction in the upper 

Rio Cobre basin could be the main 

cause of lower water supplies and 

not so much as a direct result of less 

rainfall.  The Hope River another 

major source of water resources are 

likely to decline by 11% by 2030.  

Significant issues associated with water resources management and vulnerability and the impacts 

of climate change are likely to present some pressure. 

 

 

Proposed Elements to Include Within a Water Resources Adaptation Strategy 

for Jamaica 
 

The ultimate objective of the Second National Communication is to support the sustainable 

development of Jamaica working within the goals of the National Development Plan. The 

immediate objectives include proposing an Act that reduces vulnerability of the Jamaica water 

resources sector to projected changes in climate through to 2050. 

 

What project options are recommended? 

1. Increasing and maintaining investment in hydrological monitoring and water use through 

a national database. This will result in improved data collection and storage on a national 

scale. 

 

2. Funding research into adopting a water resources and water supply planning method 

under climate change. With appropriate methods in place, consistent regional and 

national planning can take place under a changing climate. 
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3. Developing appropriate modelling tools to assist strategic planning of water resources. 

There is an urgent need to develop a consistent set of appropriate modelling approaches 

and tools. 

 

4. Investigate shifting focus from ground water to surface water storage for water supply. 

Reducing the reliance on vulnerable coastal aquifers, in terms of quality and quantity 

with the increased use of surface water reservoirs to maintain supplies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Agriculture Sector  - Jamaican Agriculture and Vulnerabilities to Existing and 

Future Climate 
 

Agriculture remains central to the Jamaican economy mainly for employment and foreign 

exchange earnings.  In 1943, 45% of the population earned their living from agriculture.  This 

has been reduced to 17.9% in 2006. 

 

Hurricane Ivan (Sep, 2004) destroyed the entire domestic and export crop resulting in 8,000 

persons being out of work.  At the same time, 45% of coffee berries were lost.  Sugar cane was 

uprooted resulting in reduced sugar content and yield.  Livestock was also affected as milk 

production decreased due to the death of animals. 

 

The impact of climate change on agriculture varies from county to country. For example in 

Mexico, coffee might not be economically viable for producers after 2020 as the model indicates 

a reduction of 34% of current production. In Uganda there is a significant decline in areas 

suitable for coffee cultivation. 
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For livestock production in Africa, the findings from the economic modelling approach indicate 

that small farms were less vulnerable than large farms.  Large farms have less adaptive capacity 

as they rely on beef cattle that are not suited for high temperatures. 

 

Already there are signs of significant vulnerability to climate variability for example storms and 

droughts. Studies from elsewhere indicate that vulnerability will increase in the future with 

climate change. It is difficult to determine its impact and develop adaptation measures without 

the appropriate tools and approaches. 

 

 

Proposed Elements to Include Within an Agriculture Adaptation Strategy for 

Jamaica 

 
In keeping with the goals of the National Development Plan, the following projects are proposed: 

 

Project and Policy Options 

1. Raise awareness of the potential impact of climate change on the agricultural sector. 

Climate change is not mentioned in the Agricultural Development Strategy 2005-2008. 

 

2. Develop modelling approaches and tools to allow assessment of impacts of climate 

change on export and domestic crops and meat production. Detailed crop/country/climate 

specific assessments are required to inform an adaptation programme and policy 

development. 

 

3. Develop regional links to fund and promote plant breeding programmes for common 

crops. Adaptation strategies include the development of crop varieties with increased 

temperature, drought and pest resistance.  

 

4. Review approaches to integrated pest management under climate change. Existing pest 

management strategies may require modification under climate change. Care must be 

taken that any changes to these strategies do not have negative impacts on the 

environment, for example, from increased pesticide use. 
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CLIMATE SCENARIOS AND HUMAN HEALTH  

 

If no substantial reduction in greenhouse gas emissions happens soon, it is quite likely that global 

averaged surface temperatures will rise between 2° Celsius and 3° Celsius over the next century. 

That is expected to result in a reduction of about 40% in rainfall by the end of the century. Dry 

spells will become longer, wet spell days will become shorter, evaporation will increase, so 

drought and water shortages can be expected. Well-being will be affected by droughts and higher 

temperatures either directly or 

indirectly, from diseases to the 

ensuing hunger and malnutrition 

due to the loss of food security.  

 

Pathogen loading of streams and 

poor sanitation could possibly 

result from lack of potable 

water.  Storage of water during 

droughts in drums provides 

suitable habitats for mosquitoes 

and so augments the 

transmission of vector-borne 

diseases, like dengue fever, 

which are likely to increase with 

predicted higher temperatures.  

 

Increased temperatures are also associated with increased episodes of diarrhoeal diseases, sea 

food poisoning and increases in dangerous pollutants.  The strengths, weaknesses, opportunities 

and threats related to these vulnerabilities have been analysed and summarised in a SWOT table 

(that is included in the main report).  Based on the analysis of this vulnerability and a 

Knowledge, Attitudes and Perception (KAP) survey that was done on climate change and health, 

a recommendation was made identifying the need for more research in climate change given the 

uncertainties and the results of the cost benefit analysis. 

 

Due to water shortages, the effect expected for Jamaica would be loss of food production, and 

the necessity to import and/or experience food shortage. This may lead to hunger and 

malnutrition. Water shortage also impacts on the availability of potable water, which can result 

in poor sanitation and spread of diseases. This would have a direct impact on dengue fever 

transmission and also that of malaria fever as Jamaica is very close to Haiti a country which has 

experienced several bouts of malaria outbreaks.  

 

A two to three degree-Celsius rise in temperatures can lead to a three-fold increase in dengue 

fever transmission. Based on a simple proportion, an estimated figure of approximately 600 

disability adjusted life years would be lost in Jamaica. The chances of dengue hemorrhagic fever 

will be increased. Since Jamaica has had all four sero-types, this would cause a very serious 

effect on the tourist industry.  Threats from higher temperatures may cause greater contact 

between food and pest species. Warmer seas contribute to toxic algae bloom and increased cases 


