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Background

The independent state of Grenada consists of the islands of Grenada, Carriacou, and Petit Martinique. Located at 11o 58’ North and 61 o20’ West, it is the southernmost of the Windward Islands, lying between Trinidad and Tobago to the south and St. Vincent and the Grenadines to the North.

The population of Grenada is 89,227 (July 2001 est.) and the Gross Domestic Product is EC$689.87 million. Exports in 2000 were estimated at EC$168.21 million and imports at EC$587.25 million. Approximately one-half of all earning from domestic exports is used for the purchase of fossil fuel and energy imports constitute approximately 11% of total imports. This primarily is used to serve the electricity and transportation sectors.

Grenada currently has no over-arching policy, plan or strategy regarding energy use. One of the recommendations emanating from the First National Communication on Climate Change is the development of such a plan. It was determined by the Government of Grenada that this is a priority issue and, accordingly, the Government, together with input from key stakeholders from all sectors of society, has developed this Sustainable Energy Plan. The Sustainable Energy Plan lays out a strategy by which the energy sector in Grenada may become more economically and environmentally sustainable. As result of the crosscutting nature of energy, the plan is decidedly integrated in its approach, impacting all sectors (agriculture, industry, tourism, residential, etc.) and aspects of life (health, education, economy, etc.). In keeping with the priorities of the nation, the key goals of this strategy are increased economic development, poverty reduction, and improved environmental protection. Specific goals include:
· Ensure adequate, stable, reliable, and economical energy services to sustain economic development, while meeting current and projected demand.

· Enhance the security of energy supply and services for all sectors of the economy.

· Allow reasonable incomes for businesses engaged in the local energy sector, while attracting international investment where appropriate. 

· Promote energy efficiency and conservation at all levels of the economy in order to achieve optimum economic use of renewable and non-renewable sources of energy. 

· Protect the local and global environment by maximizing the use of renewable-energy and energy-efficiency alternatives.

· Determine the extent of Grenada’s potential hydrocarbon resources with a view towards developing these resources if found in commercial quantities. This development should be done in a sustainable manner, to benefit both the economy and environment of the nation.

Additionally, success factors for this plan, which its effectiveness is contingent upon include proper enforcement of regulations, monitoring, and evaluation of related actions.

Energy Sector Baseline 

This energy sector baseline has been established for purpose of comparison. It indicates energy sector statistics over the past several years. It is used to project for future growth and, accordingly, set the goals for the sustainable energy plan. This baseline was developed with data from Grenada Electricity Services Limited (GRENLEC), the Ministry of Finance, and the Ministry of Works, Communications, and Public Utilities.
The principal sub-sectors responsible for fossil fuel use within the energy sectors are electricity generation and transportation. Table 1 indicates the fuel consumption and the CO2 emissions by sector for 1994-1998 and based on this data Figure 1 illustrates the fuel consumption by sector for 1998 and Figure 2 illustrates the CO2 emissions for the same year. Table 2 indicates the energy/economic indicators for 1995-2000.

Electricity Sector

Grenada has one national electricity company, GRENLEC, which supplies electricity throughout the State of Grenada. The government, WRB Enterprise (a US-based private company), employees, and smaller shareholders own GRENLEC. It supplies energy for over 90% of the population in Grenada and is the sole provider of electricity in Carriacou and Petit Martinique. Before being privately owned, ordinance No. 25 in 1960 granted GRENLEC the exclusive right to generate, transmit, distribute, and sell electricity in the country for a period of 80 years effect as from January 1, 1961.

Table 3 shows recent trends in electricity generation and sales by GRENLEC from 1997-2001 and based on this data Figure 3 illustrates the sale of electricity by sector for 2001. All current electricity generation by GRENLEC is diesel generation.

Transport Sector

The transport sector is the second largest consumer of fossil fuel imports, following the electricity sector. Additionally, it is the source of a number of greenhouse gasses (GHGs), including principally, carbon dioxide (CO2), methane (CH4), nitrous oxide (N20). The energy demand in transport arises because of the need for motive force. Globally the transportation sector is estimated by the International Energy Agency (IEA) to have been responsible for about 25% of world primary energy use and 20-25% of global CO2 emissions in 1990.

The expanded market for imported, used vehicles, together with the relative ease or access to credit for motor vehicles from the established financial institutions have facilitated increased ownership of vehicles by more and more residents and citizens, and hence, constitute a major factor responsible for the recent increases in the vehicles fleet.

It is important to note here that while the importation of used (older) vehicles is price attractive and affordable to the majority of low and middle income individuals/families, these vehicles may:

· possess reduced fuel economy (miles per gallon), when compared to more recent models;

· possess no emission control devices or the devices may be dysfunctional, and

· the air-conditional units may still be reliant on the use of ozone deleting substances currently being phased out by the Montreal Protocol.

If this trend in vehicles is allowed to continue unchecked or in an uncontrolled manner it will contribute significantly to local and global environmental degradation and make it very difficult for Grenada to meet her international obligations under the Kyoto and Montreal Protocol.

The Marine Transport sub-sector consists of inter-island vessels/ferries, pleasure boats, cruise ships, water taxis, speed boats, aquatic sporting crafts, etc. This sub-sector, together with aviation in terms of the daily domestic flights between the islands of Grenada and Carriacou, are additional sources of fossil fuel consumption within the transport sector.

Sustainable Energy Plan: Energy Sector Scenarios

The Sustainable Energy Plan develops “business as usual” and “best practices” scenarios for the energy sector for the following areas:

· Fuel consumption

· CO2 emissions

· Electricity losses

· Energy intensity

· Export income spent on imported fuel

· Vehicle Use

This plan strives to help Grenada to achieve the “best practices” scenario through the identification and eventual implementation of action items. This scenario is consistent with the objective of ensuring that sufficient, cost-effective, and reliable energy will be available to all customers in keeping with expected annual economic growth rate. The scenarios are based on data provided by the Central Statistics Office of the Ministry of Finance and GRENLEC and analysis undertaken by the Ministry of Works, Communications, and Public Utilities.

Fuel Consumption

The fuel consumption “business as usual” projection predicts a continued rate of growth in fuel use of approximately 40 percent per five-year period, over three five-year periods of time (2000-2005, 2005-2010, 2010-2015). Although the “best practices” projection assumes continued growth in fuel consumption based on economic development and population growth, it projects 20 percent growth per five-year period (See Table 1 and Figure 4).

CO2 Emissions

The CO2 emission is based on the same data set as fuel consumption. “Business as usual” projects a 43, 46, and 50 percent increase in emissions over the periods 2000-2005, 2005-2010, and 2010-2015, respectively. Given the lower rate of fuel consumption, the “best practices” projection also assumes a lower level of efficiency, aiming for 22 percent increases per five-year period (See Table 1 and Figure 5).

Electricity Losses

Losses in the electricity sector since 1994 have ranged between 10-13 percent of total generation (See Table 3). Considering the small size of the system (transmission and distribution lines are not very long), this level is considered excessively high. A “best practices” scenario would reflect a high level of efficiency and a significant reduction in losses, and an average loss level of 4% (See Table 3 and Figure 7).

Export Income Spent on Fuel Imports

Over the past five years, Grenada has spent an average of 48% of its income generated from exports on imported fuel consumption. In 1998-2000, this amount was reduced significantly to 29, 24, and 27 percent. “Business as usual” projects that the expenditure will… XXXXX. The “best practices” scenario assumes a significant reduction in fossil fuel imports in comparison to revenue generated by export down to XXXXX. (See Table 2)

(NEED TO ASK STATISTICS OFFICE TO DO A PROJECTION FOR FUEL PURCHASES AS PORTION OF EXPORT REVENUE)
Vehicle Use

Currently there are 22,523 registered vehicles in Grenada. Given XXXXX, for the purpose of this analysis, the Ministry of Works, Communications, and Public Utilities has estimated that 25% percent of the registered vehicles are no longer in use, the number of vehicles on the road is closer to 16,892. Given historical trends, this amount is expected to increase at a rate of 10% annually, bringing that amount closer to 50,000 in 2010 (see Figure XXXX). [this amounts to ~ one vehicle per adult; is such a trend likely to continue for this period? A more reliable model may be a logistic curve, reflecting an upper bound due to the size of the population. That is, there is need to model the market potential based on a wave of adoptions, which will lead to slowed growth as the market saturates and as replacement buying begins to dominate.]
Sustainable Energy Plan: Required Actions for Achieving Targets

Attaining the foregoing targets is considered feasible, according to the information obtained by the Government of Grenada for the development of this Sustainable Energy Plan. However, the present policy and regulatory framework requires adaptation to put in place suitable market rules and signals. Recommended actions for creating such an environment in which sustainable energy actions are implemented are described below.

Assessment of Market Potential

1. Project Identification for Renewable Energy: To expand the use of renewable-energy and energy-efficiency measures, it will be critical to ascertain, at least in broad terms, where key project opportunities exist. In the case of renewable energy projects, one of the main prerequisites to attracting potential investors is a basic set of data identifying key resource locations and describing the likely quantity and quality of such resources. A broad assessment of renewable energy resources, including wind, biomass, solar, and geothermal, will be assembled. In some cases, such as wind energy, resource assessments have been undertaken for several years but have not resulted in the commercial development of a project. As part of this Sustainable Energy Plan, additional site-specific assessments will continue in anticipation of locating quality resources with the potential for commercial exploitation. All project identified must integrate the issue of natural disaster preparedness into their design and execution.

Action:

Conduct renewable-energy resources assessments for wind, biomass, geothermal, hydro, and solar energy and compile these into a single Renewable Energy Resource Database for use in promoting Grenada as a possible destination for renewable-energy investments. Include past studies and assessments in the database.

2. Project Identification for Energy Efficiency: Similar analyses of technical potential are also required for the energy-efficiency market. It is assumed that opportunities for electricity savings, through conservation, the use of high efficiency technologies, and better management of demand, are plentiful.

Action: 
An analysis/survey of the market potential for energy efficiency measures will also be undertaken. This will review generation and consumption patterns throughout the country and in each of the key sectors. These analyses will be used in the design of appropriate energy-efficiency measures and in efforts to attract entrepreneurial initiatives focused on energy savings.

3. Petroleum Exploration: Given Grenada’s geographical location, close to the oil and natural gas fields currently being exploited by Venezuela and Trinidad and Tobago, there is a potential that the nation also possesses hydrocarbon reserves. 

Action: 
Resolve the maritime boundary issues with Trinidad and Tobago and Venezuela.

Action: 
In collaboration with regional and international entities, explore the hydrocarbon reserves that lie within Grenada’s boundaries and extract those resources in a sustainable manner.

Action:
Through the execution of activities listed in this plan, ensure that Grenada is able to sell its hydrocarbon resources rather than use it itself, thus enabling the nation to use its revenue for development purposes (e.g. education, health, environment). This will serve to benefit the economy and environment of Grenada.

Grid-Tied Renewable Energy Initiatives

1. Electricity Generation Mix: The current generation profile and immediate plans for expansion consist entirely of diesel-powered generators. As Grenada has not yet exploited its potential fossil fuel resources, this dependency on imported petroleum products makes the nation extremely susceptible to swings in the international oil market. The use of diesel projects damages the environment (loss of biodiversity, increased greenhouse gases, etc.). Development of micro-hydro, solar, wind, biomass, and geothermal projects would result in a positive impact on the national economy and the environment and ensure domestic energy security.

Utilities often make choices about adding capacity according to their historical practices and often utilities tend to be conservative, reluctant to try new technologies. In the case of Grenada, the utility has indicated an interest in using renewables-based generation, yet has been unable to do so to date. Since the country has determined that it is in its best interest to add more renewable energy to its generation portfolio, government will mandate the addition of such capacity in the national system. Such a strategy may dictate that the utility must have available (or must deliver) a specific percentage of its electricity capacity via renewable-energy systems. The mandated portion may increase over time to let the utility gain experience with them gradually.

Action:
Based on achieving “best practices scenarios”, establish a Renewable Energy Portfolio Standard (RPS) for Grenada.

Grenada is blessed with abundant wind resources that can provide substantial generating capacity into the grid on both the island of Grenada and Carriacou. 

Action:
Review wind assessment reports to date and conduct up-to-date analysis. Based on the assessment develop a pilot wind projects that connect to the grid on the island of Carriacou and on the east coast of Grenada. Utilize wind turbines, when appropriate, for remote applications. 

2. Adopt Policies that Encourage Private Power Development: Achieving specific renewable-energy targets in Grenada might not occur under the current exclusive arrangements currently afforded to GRENLEC. In many cases independent power producers with experience in renewable energy might be able to better develop these projects. Therefore, policies and regulations that permit and encourage Independent Power Producers (IPPs) will be developed. These regulations will describe the potential relationships between the IPP and the utility which might purchase arrangements, under which the third-party power developer sold electricity to the utility or, alternatively, wheeled power on the utility lines to specific consumers (such as a hotel). The Government is currently considering an Electricity Supply Act, which would adopt this policy.
Action:
The Government of Grenada will continue to explore alternatives to the current electricity monopoly granted to GRENLEC, including consideration of provisions that make possible independent power projects that sell electricity to the utility. 
3. Renewable-Energy Capacity and Awareness-Building Initiatives: Among the greatest impediments to the widespread use of renewable-energy technologies is the limited capacity of key decision makers and technicians. In addition, utility officials and engineers lack the information necessary to select, develop, and use renewables within their system. Likewise, gaining technical capacity in the operation and maintenance of renewable technologies, would make it much more likely that the systems installed would be successful and achieved their full potential. 

Action:
Establish a comprehensive renewable energy training initiative with the purpose of increasing the capacity to develop and utilize these systems among the utility staff and potential project developers. This effort will be conducted in cooperation with CARILEC. The Government will request financial and technical assistance for it, from such sources as the Caribbean Renewable Energy Development Project (CREDP), in which it is a participating country. 

The Government has determined that it is in the country’s best interest to catalyse the use of sustainable energy technologies, including renewables. The policies and regulations resulting from this Plan will contribute to the accomplishment of this objective; however, the long-term success of such efforts depends on a high level of support from the general public. A well-designed awareness and promotion campaign would result in a population that not only was more receptive to assuming the initial risks of these alternatives, but also would demand the incorporation of cleaner energy systems.


Action:
Initiate a national renewable energy education and awareness programme aimed at all sectors of civil society, to communicate the overall goals of the government with respect to the country’s economic development, protection of the environment, and the advantages of renewables. This programme would include an extra-curricular component, including activity development to introduce energy issues to youth.

4. Establish Renewable-Energy Feasibility and Project Investment Fund: It is recognized that the initial cost of investment in renewable-energy facilities, coupled with the perceived risks of their use, may make it difficult for project developers to attract financing. This situation often presents itself in the preparatory phases of the potential project (i.e., pre-feasibility and feasibility studies), but may also include project financing for well-designed, commercially viable projects. Thus, it is critical to make funds available for investment in sound renewable-energy project opportunities. While such funds would not account for the entire investment of any project, they would be targeted at catalysing additional resources and serving as seed capital for worthy ventures.

Action:
The Government of Grenada will take the lead role in the creation of a dedicated renewable energy fund. This fund will provide concessional financing for renewable energy project feasibility studies and for project investment. The Government of Grenada will seek funds from several institutions, including the CREDP, the World Bank’s Prototype Carbon Fund, and international investors and donors to catalyse this financing.

5. Establish Policies to Encourage and Enable Auto-Generation and Co-Generation: At present, GRENLEC is the only electricity provider permitted within the national grid framework. If a commercial or industrial property were to generate its own electricity, the utility would not continue to provide it with grid-based electricity. Thus, it is all or nothing for the potential auto-supplier. This discourages would-be entrepreneurs, such as a hotel that would otherwise choose to install renewable energy generation on its property but would still need the grid to meet part of its demand on occasion or at all times.
Action:
The Government of Grenada will consider the establishment of policies that permit companies to generate their own electricity while still maintaining continuous link to the power grid. This policy may also include a mechanism that permits auto-generators to sell excess capacity back to the utility.

6. Establish Comprehensive Renewable Energy Regulations: In the absence of comprehensive power-sector reform, specific regulations will be required to govern areas such as independent power generation and the pricing and use of renewable-energy technologies. Also, an independent regulator with enforcement powers will be required for their implementation.

Action:
Electricity regulations and an independent regulator governing the generation and use of private power, and specifically renewable-energy technologies, will be established.

7. Land Ownership Concerns: GRENLEC and the Government of Grenada have identified several key sites for development of wind energy. This land is privately owned and negotiations with the landowners to date have not been fruitful. As a result, GRENLEC is unable to proceed with its intention to develop renewable energy generation capabilities.
Action:
The Government will play a lead role in facilitating access to prime sites for renewable energy development through negotiation with the current owners of the land.
Independent Renewable Energy Initiatives 

1. Create a National Solar Water Heating Initiative: The abundant direct solar radiation in Grenada offers tremendous potential for solar-based water-heating applications. It is estimated that the sun provides about 6 KWh of energy every day for every square meter of land. Solar water heaters have proved technically viable and economically efficient in other Caribbean island nations. Given the high cost of electricity, and the significant load required for water heating, which show the cost-effectiveness and relatively quick return on investment required for solar water heating systems, the potential for a national awareness and promotion initiative is considerable.
Action:
Establish a national solar water heating awareness initiative to target both the residential and the commercial sectors. This initiative will be linked to the energy efficiency activities described below. 

Action:
Establish financial incentives for the purchase of solar water heaters (e.g. tax rebates).

Action:
Provide assistance to manufacturers and vendors of solar water heaters to enter the market of Grenada.

2. Assess the Potential of Widespread Solar Photovoltaic Systems Installations: Solar Photovoltaic (PV) systems offer advantages for a diverse set of applications. With its price falling and the cost of traditional electricity in Grenada remaining high, increasing PV may be a cost-effective alternative in several areas. The assessment of PV in various applications will serve as a first step to eventual widespread use of PV systems. 
Action:
Assess the potential and cost-effectiveness of solar PV systems for a variety of applications, both connected and unconnected to the grid. Such applications may include back-up power for hurricane shelters and schools, demonstration units at gasoline service stations, and demonstration units at government buildings. 

3. Analyse Biomass Use and Opportunities: Fuelwood is currently being used on a small-scale for cooking and charcoal production. Agricultural waste is not efficiently being used for energy production (with the exception of distilleries). There is no up-to-date analysis of this use pattern and its impact on human health, the environment, and the economy, as the last study was conducted 20 years ago. 

Action: 
Conduct an analysis on biomass use. Determine its impacts on human health, the environment, and the economy. In particular, examine the issues of deforestation and health threats resulting from the use of fuelwood for cooking and charcoal production. Provide recommendations for energy patterns based, in part, on the analysis (e.g. replacement of fuelwood with liquid petroleum gas, biogas, etc.).

Action:
 Encourage the use of appropriate biomass technologies in the agricultural industry and other industries in order to improve efficiencies. Examples include biogas-digesters.

Energy Efficiency Initiatives

1. Conduct a Comprehensive Energy End Use Analysis: As a means of determining the energy use patterns of the various sectors of the economy a comprehensive study will be undertaken. The results of this analysis will provide the necessary information regarding potential areas for energy efficiency applications and will serve to guide the other activities described in this Plan.
Action: 
A study of energy end use practices in all sectors (public, commercial, residential, etc.) of the economy will be conducted in collaboration with GRENLEC. This report will highlight key opportunities for energy savings.
2. Initiate a Comprehensive Capacity-Building Initiative Among Personnel of Utilities Commercial Energy Plants, and Other Relevant Organizations: A critical first step toward the success of any energy-efficiency initiative involves the development of appropriate awareness and technical capacity among the organizations and individuals that will participate in these programs. Traditional utilities and other energy-sector personnel are often hesitant to promote strategies that effectively reduce the demand for electricity. However, it has been well demonstrated that there are many business opportunities for both the utility and third party organizations that may result in attractive investments. Further, the most cost-effective reductions in environmental impacts from the energy sector are typically derived from efficiency improvements. There are many areas of training that will be useful in laying the foundation for a solid energy-efficiency program in Grenada. Such measures should address wide-ranging areas as business development and creative strategies to technical aspects of energy efficiency. This initiative will seek to build a consensus among both existing electricity-sector personnel and potential entrepreneurs, that promoting greater energy efficiency in Grenada represents a win-win opportunity for all.
Action:
 Implement a comprehensive energy-efficiency training program for utility personnel, hotel developers and engineers, potential entrepreneurs, and other relevant persons.

3. Support and Assist in the Establishment of Energy Service Companies (ESCOs): ESCOs are businesses that derive their income by generating energy savings for their clients. They may be affiliated with the utility or operate as independent, third party enterprises. They typically provide services for commercial businesses, such as the hotel industry. It is common for them to enter into a contract with a client, such as a hotel, whereby they identify and help to implement opportunities to generate energy savings by retrofitting energy-consuming technologies and changing patterns of electricity consumption. The ESCO receives payment for the consulting and engineering services it provides, which are typically less than the overall savings accruing to the client. Thus, it is a win-win relationship for both. Significant energy savings might be realized via the government sector, industry, tourism and other commercial buildings.
Action:
Catalyse the creation of one or more ESCOs in Grenada. The Government, in cooperation with an energy-sector venture capital fund (E&Co.), will assess the potential and seek opportunities to invest in one or more entrepreneurial enterprises.

4. Launch a National Demand-Side Management (DSM) Initiative Designed to Reduce Residential Energy Consumption: Residential energy consumption patterns in Grenada offer the potential for DSM measures to reduce electricity demand. Effective DSM programs require well-designed and targeted campaigns that communicate to the population the need for and potential benefits from reducing consumption. They often include printed materials describing successful applications of energy efficiency measures and the economic savings realized (newspaper advertisements or articles, brochures, and utility-sponsored seminars). 
Action:
Implement a residential demand-side management (DSM) program intended to reduce consumption in the residential sector by 10% by the year 2010. 
Action:
Establish regulations setting energy-efficiency standards for new construction.

Action:
Review, and possibly modify the existing rate structure for electricity consumers to encourage more rational use of electricity (e.g. higher rates for peak hours).

Action: 
Establish a public awareness campaign through both the media and educational institutions regarding energy conservation. This would include curriculum development to introduce energy conservationfrom pre-primary through secondary schools in science and social studies classes. 
5. Support the Establishment of and Participate in the Caribbean Energy Efficiency Development Project (UNDP/GEF, PDF Block B): A regional project for the promotion of energy efficiency is being prepared for implementation by the United Nations Development Programme (UNDP) with funding from the Global Environment Facility (GEF). This project will assist participating countries in the identification and execution of energy-efficiency programs. This project has the potential to offer Grenada technical and financial resources for its energy-efficiency activities. 
Action:
Participate as an active member country of the newly launched Caribbean Energy Efficiency Development Project.

6. Establish Guidelines for Energy Efficient Practices in all Government Buildings: By establishing standards for energy efficient practices in all government buildings, two important objectives may be achieved. First, given the considerable number of government installations, reducing energy consumption in this sector will contribute to the national efficiency goals and reduce costs.  Secondly, the Government will serve as an example to other sectors in the economy by adopting energy efficiency practices. The Government may implement a variety of energy efficiency practices, including the use of energy efficient lighting and other appliances, training and implementation of energy conservation practices, and design and acquisition of efficient buildings for all new locations.

Action:
Assess the potential for energy efficiency practices in all Government buildings. Based on this assessment, develop a standards manual for use by all government agencies describing recommended and/or required practices for existing and new buildings and equipment.

Transportation Sector

1. Establish Regulations Requiring, or Providing Incentives for, the Purchase of Higher Efficiency Vehicles: Vehicle fuel economy has a large impact on the volume of emissions. Newer, high efficiency vehicles emit lower emissions per kilometre/mile travelled. Increasing the number of high-efficiency vehicles in Grenada might be achieved by regulations requiring certain emissions/efficiency standards, by offering tax incentives for the purchase of efficient vehicles, or a combination of these.

Action: 
Analyse potential alternatives for improving the fuel efficiency and reducing the harmful emissions of Grenada’s vehicle fleet. This could include tariffs structures, fiscal incentives and disincentives, and public awareness.

2. Improvements in Public Transportation: Public transportation plays a significant role in the larger transportation sector. Effective public transportation can significantly decrease the number of private vehicles on the road, thus lowering fossil fuel consumption, greenhouse has emissions, and traffic congestion.

Action: 
Promote improvements in the public transportation, including the route evaluation, increased use of efficient vehicles, designated parking areas and associated rates, and public awareness to bus owners and the general public.

Action:
Manage traffic patterns to reduce congestion and ease traffic flows entering and leaving the city zone.

Action:
Establish a public awareness campaign through the media, community groups, and educational institutions regarding public transportation and alternative forms of transportation/fuel (e.g. buses, scooters, hybrid vehicles, etc.).
3. Transportation Information: Currently it is difficult to plan and manage within the transportation sector, due to the lack of available information. A complete database of vehicles in use, their engine size, and fuel use, and their age will help to better manage the sector and assist policy makers in their decision making process.

Action: Establish a comprehensive transportation sector database. 

Conclusion – Benefits to the Nation and the World

Given the fact that energy is an essential input in the production of all goods and services, and that currently Grenada relies almost exclusively on the importation of fossil fuels to satisfy her energy needs, Grenada’s Sustainable Energy Plan will contribute significant benefits to the national economy, protection the environment, and poverty reduction. The Plan will also allow Grenada to serve as a global model for the benefits of sustainable energy policies. These benefits are substantial, as the use of fossil fuel contributes to global climate change, local environmental damage, and growing debt due to significant foreign reserves being spent on fuel imports.

The success of this plan is heavily reliant on regulation, monitoring, evaluation and ownership by a broad spectrum of civil society.

Annex

Tables

	Table 1: Energy Sector Fuel Consumption (TJ) and CO2 Emissions (Gg)

	Fuel Consumption (TJ)
	1994
	1995
	1996
	1997
	1998

	Energy Industries (GRENLEC)
	845.46
	886.6
	947
	1025.95
	1133.77

	Manufacturing Industries and Construction
	57.35
	49.28
	35.05
	117.08
	138.1

	Road Transport
	692.21
	727.98
	827.78
	836.71
	848.36

	Marine Transport
	53.26
	74.98
	110.5
	91.89
	137.42

	Commercial/Institutional
	175.34
	201.21
	209.28
	120.48
	122.47

	Residential
	153.83
	266.65
	116.21
	157.34
	160.03

	Agriculture/Forestry/Fishing
	5.58
	3.7
	4.84
	5.04
	3.22

	Total
	1983
	2210.4
	2250.7
	2354.5
	2543.4

	 
	
	
	
	
	 

	International Marine Bunkers
	5.92
	8.33
	12.22
	4.94
	15.23

	International Aviation Bunders
	132.02
	290.3
	313.74
	205.73
	459.22

	 
	 
	 
	 
	 
	 

	CO2 Emissions (Gg)
	
	
	
	
	 

	Energy Industries (GRENLEC)
	61.99
	65.01
	69.44
	74.94
	82.85

	Manufacturing Industries and Construction
	4.13
	3.61
	2.57
	8.74
	10.02

	Road Transport
	47.86
	50.33
	57.22
	57.98
	58.83

	Marine Transport
	3.81
	5.38
	7.93
	6.54
	4.53

	Commercial/Institutional
	12.2
	14.31
	14.94
	8.55
	8.63

	Residential
	9.76
	16.76
	7.5
	9.94
	10.1

	Agriculture/Forestry/Fishing
	0.4
	0.27
	0.35
	0.37
	0.24

	Total
	140.15
	155.67
	159.95
	167.06
	175.2

	 
	
	
	
	
	 

	International Marine Bunkers
	0.42
	0.6
	0.88
	0.34
	1.08

	International Aviation Bunkers
	9.32
	20.52
	4.43
	14.52
	32.48

	Source:  XXX


	Table 2: Energy/Economic Indicators

	 
	1995
	1996
	1997
	1998
	1999
	2000

	Total Imports
	350405.5
	416114.2
	465753.5
	550095.9
	554791.3
	664127.6

	Total Exports
	59138.7
	55944.4
	80390.9
	112255.9
	187591.9
	210972.9

	Imports of Petroleum Gases ('000 KG)
	3757.4
	3335.2
	3932.5
	3083.5
	4086.4
	4195.9

	Imports of Kerosene ('000 CU. M)
	0.2
	10.2
	7.5
	11.2
	8
	0.3

	Imports of Gasoline ('000 CU. M)
	14
	18.5
	16.4
	19.1
	22
	24.8

	Imports of Diesel ('000 CU. M)
	28
	38.5
	22.1
	15.1
	55.1
	37.6

	 
	 
	 
	 
	 
	 
	 

	Petroleum Imports (EC$'000)
	3981.2
	4820.7
	4766.7
	4106.8
	4789
	7819

	Kerosene Imports (EC$'000)
	112.4
	4607.4
	3596
	6031.1
	4297.2
	229.5

	Gasoline Imports (EC$'000)
	9125
	12114.4
	12490.8
	14424.4
	12115
	20191.6

	Diesel Imports (EC$'000)
	11915.8
	16952.4
	13137.5
	8444.6
	24738.1
	28433.9

	Total Hydrocarbon Imports
	25134.4
	38494.9
	33991
	33006.9
	45939.3
	56674

	Hydrocarbon Imports as a % of Total Imports
	7.17%
	9.25%
	7.30%
	6.00%
	8.28%
	8.53%

	Hydrocarbon Imports as a % of Total Exports
	42.50%
	68.81%
	42.28%
	29.40%
	24.49%
	26.86%

	Source: Digest of Trade Statistics 2000, Central Statistics Office, Ministry of Finance 


	Table 3: Electricity Operating Statistics in Grenada, 1997-2001

	 
	2001
	2000
	1999
	1998
	1997

	Sales of Electricity by Sector (kWhs )

	Domestic
	50,225,178
	45,932,002
	43,929,817
	41,024,181
	38,338,387

	Commercial
	66,560,369
	60,911,455
	55,142,953
	51,446,799
	45,693,445

	Industrial
	5,373,323
	4,975,593
	4,786,353
	4,673,200
	4,380,306

	Street Lighting
	1,759,528
	1,528,644
	1,350,801
	1,247,518
	1,230,009

	Total
	123,918,398
	113,347,694
	105,209,924
	98,391,698
	89,642,147

	Generation (kWhs)

	Gross Generation
	146,352,753
	133,609,611
	122,154,267
	113,038,838
	102,877,595

	Own Use
	3,558,274
	2,907,464
	2,763,480
	2,481,450
	2,558,601

	Net Generation
	142,794,479
	130, 702,147
	119,390,787
	110,557,338
	199,318,994

	Number of Consumers at Year-End

	Domestic
	29,903
	28,727
	26,988
	26,434
	25,619

	Commercial
	4,346
	4,321
	3,915
	3,802
	3,358

	Industrial
	39
	41
	41
	43
	46

	Average Annual Usage per Consumer Class (kWh)

	Domestic
	1680
	1599
	1628
	1552
	1496

	Commercial
	15315
	14097
	14085
	13,532
	13,607

	Industrial
	137,778
	121,356
	116,740
	108,679
	95,225

	Source: Grenada Electricity Services, Ltd.


	Table 4: Electricity Production and Sales Data (Past and Projected)

	 
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Installed Capacity (MW
	25.1
	25.1
	25.1
	29.45
	27.23
	26.99
	43.11
	42.45

	Maximum Demand (MW)
	12.5
	14.5
	15.4
	17.47
	18.54
	19.3
	20.4
	22.7

	Gross Generation (KWhs)
	83,583,690 
	91,835,485 
	98,007,398 
	102,877,595 
	113,038,838 
	122,154,267 
	133,609,611 
	146,352,753 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Company's Own Use (MW)
	3,385,600 
	2,342,970 
	2,177,581 
	2558601
	2481450
	2,763,480 
	2,907,464 
	3,558,274 

	Net Generation (MW)
	80,198,090 
	89,492,515 
	95,829,817 
	100,318,994 
	110,557,338 
	199,390,787 
	130,702,147 
	142,794,479 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	LOSS (% of Net Generation)
	11.3
	11.21
	12.73
	10.64
	11
	11.88
	13.28
	13.22

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sales KWhs)
	 
	 
	 
	 
	 
	 
	 
	 

	Domestic
	30,024,328 
	33,533,720 
	35,706,530 
	38,338,387 
	41,024,181 
	43,929,817 
	45,932,002 
	50,225,178 

	Commercial
	34,909,699 
	40,006,765 
	42,497,772 
	45,693,445 
	51,446,799 
	55,142,953 
	60,911,455 
	66,560,369 

	Industrial
	5,035,751 
	4,727,642 
	4,201,939 
	4,380,306 
	1,673,200 
	4,786,353 
	4,975,593 
	5,373,323 

	Street Lighting
	1,163,538 
	1,200,551 
	1,227,291 
	1,230,009 
	1,247,518 
	1,350,801 
	1,528,644 
	1,759,528 

	TOTAL SALES
	71,133,316 
	79,468,678 
	83,633,532 
	89,642,147 
	95,391,698 
	105,209,924 
	113,347,694 
	123,918,398 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Number of Customers
	 
	 
	 
	 
	 
	 
	 
	 

	Domestic
	22,997 
	24,073 
	25,043 
	25,619 
	26,434 
	26,988 
	28,727 
	29,903 

	Commercial
	2,503 
	2,621 
	2,761 
	3,358 
	3,802 
	3,915 
	4,321 
	4,346 

	Industrial
	51 
	49 
	48 
	46 
	43 
	41
	41
	39

	TOTAL CONSUMERS
	25,551 
	26,743 
	27,852 
	29,023 
	30,279 
	30,944 
	33,089 
	34,288 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fuel Used (IG)
	6018302
	5028511
	5414943
	10042549
	8,466,935 
	9,354,694 
	 
	 

	Fuel Cost (EC$M)
	 
	 
	 
	 
	 
	17.3
	27.9
	26.2

	CO2 Emissions (Gg)
	61.99
	65.01
	69.44
	74.94
	82.85
	 
	 
	 

	Kg of CO2 Emissions/KWh
	0.7417
	0.7079
	0.7085
	0.7284
	0.7329
	 
	 
	 

	Source: GRENLEC Annual Report 2001 and GRENLEC Monthly Reports with Analysis by the Ministry of Works, Communications, and Public Utilities.
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[image: image5.wmf]Figure 5: CO2 Emissions Scenario (Gg)
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Figure 7: Electricity Losses

Figure 8: Historical and Projected Registered Motor Vehicles (1991 - 2010) – Based on data from Inland Revenue Department, Ministry of Finance 2000-2010 Projections, Ministry of Works
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Sheet1

		Energy Sector Fuel Consumption (TJ) and CO2 Emissions (Gg)

		Fuel Consumption (TJ)		1994		1995		1996		1997		1998

		Energy Industries (GRENLEC)		845.46		886.6		947		1025.95		1133.77

		Manufacturing Industries and Construction		57.35		49.28		35.05		117.08		138.1

		Road Transport		692.21		727.98		827.78		836.71		848.36

		Marine Transport		53.26		74.98		110.5		91.89		137.42

		Commercial/Institutional		175.34		201.21		209.28		120.48		122.47

		Residential		153.83		266.65		116.21		157.34		160.03

		Agriculture/Forestry/Fishing		5.58		3.7		4.84		5.04		3.22

		Total		1983.03		2210.4		2250.66		2354.49		2543.37

		International Marine Bunkers		5.92		8.33		12.22		4.94		15.23

		International Aviation Bunders		132.02		290.3		313.74		205.73		459.22

		CO2 Emissions (Gg)

		Energy Industries (GRENLEC)		61.99		65.01		69.44		74.94		82.85

		Manufacturing Industries and Construction		4.13		3.61		2.57		8.74		10.02

		Road Transport		47.86		50.33		57.22		57.98		58.83

		Marine Transport		3.81		5.38		7.93		6.54		4.53

		Commercial/Institutional		12.2		14.31		14.94		8.55		8.63

		Residential		9.76		16.76		7.5		9.94		10.1

		Agriculture/Forestry/Fishing		0.4		0.27		0.35		0.37		0.24

		Total		140.15		155.67		159.95		167.06		175.2

		International Marine Bunkers		0.42		0.6		0.88		0.34		1.08

		International Aviation Bunders		9.32		20.52		4.43		14.52		32.48
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Total Vehicle Fleet

		

				Vehicle Registration by Designated Series (as of  June 19, 2002.)

				Series		Numbers

						Isssued

				P,H, T		9999

				A		999

				B		999

				C		999

				D		999

				E		999

				F		999

				G		999

				H		0

				I		0

				J		999

				K		999

				L		999

				M		999

				N		999

				O		536

				TOTAL		22,523

				Estimated Total (with 25% Delinquency)								16,892

				Estimated Total (with 20% Delinquency)								18,018

				Source: Inland Revenue Department, Ministry of Finance.





Registered Vehicles

		

								MOTOR VEHICLES REGISTERED (as at December)																Estimated

				Category		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

				Cars		4464		4772		5095		5465		5841		6307		6962		7649		8374

				Hired cars		275		287		318		369		414		414		414		414		414

				Buses		557		652		732		814		909		964		1103		1258		1412

				Trucks		576		619		664		732		800		840		970		1116		1284

				Jeeps		341		442		569		755		938		1087		1363		1741		2198

				Vans		170		218		264		359		435		458		536		623		722

				Pick-ups		1220		1316		1399		1505		1599		1620		1749		1901		2041

				Land Rovers		204		212		226		239		252		251		261		271		275

				Ambulances		4		4		4		9		13		12		14		17		17

				Motor Cycles		378		417		454		508		559		561		614		672		749

				Heavy Equipment		46		54		61		74		77		88		107		140		158

				Other		27		30		31		32		35		37		37		41		44

				TOTAL		8,262		9,023		9,817		10,861		11,872		12,639		14,130		15,843		17,688		19,456.80

						REGISTRATION OF NEW AND USED VEHICLES

				Category		1995		1996		1997		1998		1999

				Cars		421		491		655		687		725

				Buses		95		100		139		155		154

				Trucks		68		80		130		146		168

				Jeeps		183		196		276		378		457

				Vans		76		45		78		87		99

				Pick-ups		94		101		129		152		140

				Land Rovers		13		10		10		10		4

				Ambulances		4		0		2		3		0

				Motor Cycles		51		30		53		58		77

				Heavy Equipment		12		11		19		33		18

				Other		3		0		0		4		3

				TOTAL		1,020		1,064		1,491		1,713		1,845





Peak Demand

		

				PEAK DEMAND

		Year		Projected Growth Rate		Desired Growth rate		% Reduction

		2002		22		22		0

		2003		23.86		22		7.79

		2004		25.88		22		14.98

		2005		28.06		22		21.6

		2006		30.43		22		27.71

		2007		33		22		33.34

		2008		35.79		22		38.54

		2009		38.82		22		43.32

		2010		42.1		22		47.74





Installed Capacity

				INSTALLED CAPACITY

		Year		Projected Growth Rate		Desired Growth rate		% Reduction

		2002		32		32		0

		2003		34.7		32		7.79

		2004		37.64		32		14.98

		2005		40.82		32		21.6

		2006		44.27		32		27.71

		2007		48.01		32		33.34

		2008		52.06		32		38.54

		2009		56.46		32		43.32

		2010		61.23		32		47.74





Policy Paper Indicators

				Energy Economic Inidicators

				1995		1996		1997		1998		1999		2000		2001

		Value of Petroleum Imports (EC$M)										26.39807094		48.11169172

		Value of Total Imports								55.00959		55.47913		66.4176

		Value of Petroleum Exports as a % of Total Imports										0.4758198432		0.7243816657

		Gross Domestic Product

		Value of Petroluem Imports as a % of GDP





Grenlec 1994-2001

		

																ELECTRICITY PRODUCTION AND SALES DATA (Past and Projected)

				1994		1995		1996		1997		1998				1999		2000		2001		2002		2003		2004

		Installed Capacity (MW		25.1		25.1		25.1		29.45		27.23		Installed Capacity (MW		26.99		43.11		42.45

		Maximum Demand (MW)		12.5		14.5		15.4		17.47		18.54		Maximum Demand (MW)		19.3		20.4		22.7

		Gross Generation (KWhs)		83,583,690		91,835,485		98,007,398		102,877,595		113,038,838		Gross Generation (KWhs)		122,154,267		133,609,611		146,352,753

		Company's Own Use (MW)		3,385,600		2,342,970		2,177,581		2558601		2481450		Company's Own Use (MW)		2,763,480		2,907,464		3,558,274

		Net Generation (MW)		80,198,090		89,492,515		95,829,817		100,318,994		110,557,338		Net Generation (MW)		199,390,787		130,702,147		142,794,479

		LOSS (% of Net Generation)		11.3		11.21		12.73		10.64		11		LOSS (% of Net Generation)		11.88		13.28		13.22

		Sales KWhs)												Sales KWhs)

		Domestic		30,024,328		33,533,720		35,706,530		38,338,387		41,024,181		Domestic		43,929,817		45,932,002		50,225,178

		Commercial		34,909,699		40,006,765		42,497,772		45,693,445		51,446,799		Commercial		55,142,953		60,911,455		66,560,369

		Industrial		5,035,751		4,727,642		4,201,939		4,380,306		1,673,200		Industrial		4,786,353		4,975,593		5,373,323

		Streeting Lighting		1,163,538		1,200,551		1,227,291		1,230,009		1,247,518		Streeting Lighting		1,350,801		1,528,644		1,759,528

		TOTAL SALES		71,133,316		79,468,678		83,633,532		89,642,147		95,391,698		TOTAL SALES		105,209,924		113,347,694		123,918,398

		Nunber  of Customers												Nunber  of Customers

		Domestic		22,997		24,073		25,043		25,619		26,434		Domestic		26,988		28,727		29,903

		Commercial		2,503		2,621		2,761		3,358		3,802		Commercial		3,915		4,321		4,346

		Industrial		51		49		48		46		43		Industrial		41		41		39

		TOTAL CONSUMERS		25,551		26,743		27,852		29,023		30,279		TOTAL CONSUMERS		30,944		33,089		34,288

		Fuel Used (IG)		6018302		5028511		5414943		10042549		8,466,935		Fuel Used (IG)		9,354,694

		Fuel Cost (EC$M)												Fuel Cost (EC$M)		17.3		27.9		26.2

		CO2 Emissions (Gg)		61.99		65.01		69.44		74.94		82.85		CO2 Emissions (Gg)

		Kg of CO2 Emissions/KWh		0.7417		0.7079		0.7085		0.7284		0.7329		Kg of CO2 Emissions/KWh

		Source: Grenlec Annual Report 2001 and Grenlec Monthly Reports

														Prepared by: Energy Division, Ministry of Works, Communications & Public Utilities.





Sector CO2 from Fuel Combustion

		

						Energy Sector CO2 from Fuel Combustion by Sectors (Business as Usual) - 2000 - 2015 are projections

				FUEL CONSUMPTION (TJ)		1994		1995		1996		1997		1998		2000		2005		2010		2015

				Energy Industries		845.46		898.6		947		1025.95		1133.77		1312.83		1894.40		2733.60		3944.56

				Manufacting Industries & Const.		57.35		49.28		35.05		117.08		138.1		149.95		184.28		226.48		278.34

				Road Transport		692.21		727.98		827.78		836.71		848.36		939.35		1211.49		1562.47		2015.13

				Marine Transport		53.26		74.98		110.5		91.89		137.42		168.01		277.79		459.30		759.41

				Commercial/Institutional		175.34		201.21		209.28		120.48		122.47		123.47		126.03		128.63		131.29

				Residential		153.83		266.65		116.21		157.34		160.03		187.82		280.21		418.05		623.69

				Agriculture/Forestry/Fishing		5.58		3.7		4.84		5.04		3.22		3.22		3.22		3.22		3.22

				Other		0		0		0		0		0		0		0		0		0

				TOTAL		1983.03		2222.4		2250.66		2354.49		2543.37		2884.6479692564		3977.4129102327		5531.742715273		7755.6341020846

				CO2 Emissions (Gg)

				Energy Industries		61.99		65.01		69.44		74.94		82.85		95.78		137.63		197.77		284.18

				Manufacting Industries & Const.		4.13		3.61		2.57		8.74		10.02		19.85		39.32		77.89		154.30

				Road Transport		47.86		50.33		57.22		57.98		58.83		65.21		84.38		109.19		141.29

				Marine Transport		3.81		5.38		7.93		6.54		4.53		6.97		11.52		19.04		31.49

				Commercial/Instutional		12.2		14.31		14.94		8.55		8.63		8.67		8.77		8.87		8.97

				Residential		9.76		16.76		7.5		9.94		10.1		11.72		16.99		24.65		35.75

				Agriculture/Forestry/Fishing		0.4		0.27		0.35		0.37		0.24		0.24		0.24		0.24		0.24

				Other		0		0		0		0		0

				TOTAL		140.15		155.67		159.95		167.06		175.2		208.4253781501		298.8479955616		437.6466828483		656.2193845193

						Energy Sector CO2 from Fuel Combustion by Sectors (Best Practices) 2000 - 2015 are projections

				Year		1994		1995		1996		1997		1998		2000		2005		2010		2015

				Fuel Consumption (TJ)

				Business As Usual

				Energy Industries		845.46		898.6		947		1025.95		1133.77		1312.83		1894.40		2733.60		3944.56

				Manufacting Industries & Const.		57.35		49.28		35.05		117.08		138.1		149.95		184.28		226.48		278.34

				Road Transport		692.21		727.98		827.78		836.71		848.36		939.35		1211.49		1562.47		2015.13

				Marine Transport		53.26		74.98		110.5		91.89		137.42		168.01		277.79		459.30		759.41

				Commercial/Institutional		175.34		201.21		209.28		120.48		122.47		123.47		126.03		128.63		131.29

				Residential		153.83		266.65		116.21		157.34		160.03		187.82		280.21		418.05		623.69

				Agriculture/Forestry/Fishing		5.58		3.7		4.84		5.04		3.22		3.22		3.22		3.22		3.22

				Other		0		0		0		0		0		0		0		0		0

				TOTAL		1983.03		2222.4		2250.66		2354.49		2543.37		2884.6479692564		3977.4129102327		5531.742715273		7755.6341020846

				Business as Usual Projected Growth Rate				12.07%		1.27%		4.61%		8.02%		13.42%		37.88%		39.08%		40.20%

				Best Practices

				TOTAL		1983.03		2222.4		2250.66		2354.49		2543.37		2884.6479692564		3461.5775631077		4153.8930757293		4984.6716908751

				Best Practices Projected Growth Rate				12.07%		1.27%		4.61%		8.02%		13.42%		20.00%		20.00%		20.00%

				CO2 Emissions (Gg)

				Business As Usual

				Energy Industries		61.99		65.01		69.44		74.94		82.85		95.78		137.63		197.77		284.18

				Manufacting Industries & Const.		4.13		3.61		2.57		8.74		10.02		19.85		39.32		77.89		154.30

				Road Transport		47.86		50.33		57.22		57.98		58.83		65.21		84.38		109.19		141.29

				Marine Transport		3.81		5.38		7.93		6.54		4.53		6.97		11.52		19.04		31.49

				Commercial/Instutional		12.2		14.31		14.94		8.55		8.63		8.67		8.77		8.87		8.97

				Residential		9.76		16.76		7.5		9.94		10.1		11.72		16.99		24.65		35.75

				Agriculture/Forestry/Fishing		0.4		0.27		0.35		0.37		0.24		0.24		0.24		0.24		0.24

				Other		0		0		0		0		0

				TOTAL		140.15		155.67		159.95		167.06		175.2		208.4253781501		298.8479955616		437.6466828483		656.2193845193

				Business as Usual Projected Growth Rate				11.07%		2.75%		4.45%		4.87%		18.96%		43.38%		46.44%		49.94%

				Best Practices

				TOTAL		140.15		155.67		159.95		167.06		175.2		208.4253781501		254.2789613431		310.2203328385		378.468806063

				Best Practices Projected Growth Rate				11.07%		2.75%		4.45%		4.87%		18.96%		22.00%		22.00%		22.00%

				In fuel consumption, best practices assumes a  20% rate of increase, rather than the projected 40%.

				In CO2 Emissions, best practices assumes a  22% rate of increase, rather than the projected 45%.





Energy Supply

		

								1994		1995		1996		1997		1998		2000		2005		2010		2015

				GASOLENE		[TJ]		741.3		653.7		450.8		700.7		879		957.08		1184.16		1465.1201946634		1812.7400147632

																		1.0435

				DIESEL		[TJ]		992.9		1102.2		1226.5		1091.7		1274.1		1443.08		1970.65		2691.10		3674.94

																		1.0643

				KEROSENE		[TJ]		16.8		16.3		15.7		11.6		5.2		2.89		0.67		0.15		0.04

																		-0.2541

				LPG		[TJ]		151.6		157.5		162.1		163.3		196.4		220.34		300.89		410.89		561.11

																		1.0669

				AVGAS		[TJ]		19.8		22.1		18.6		21.5		9.9		7.00		2.94		1.24		0.52

																		-0.1591

				AVJET		[TJ]		145.8		324.2		327.1		339.9		449.7		789.67		3227.40		13190.47		53909.77

																		1.3252

				TOTAL		[TJ]





Demand By Products

		

														Projected Demand for Petroleum Products   [TJ]

				SHELL & TEXACO												Barrels [BBLS]

						1994		1995		1996		1997		1998		2000		2005		2010		2015		2020

						bbls		bbls		bbls		bbls		bbls

				Gasolene (Unleaded)		49945.8106948813		65187.5321704318		50389.42		97197.33		121747.588441521		147138.87		214297.82		276937.873979308		376485.970940582		516453.604689872

				Gasolene (Leaded)		73343.6088075493		68877.4378038319		23721.06		47328.51		36556.2514383758		11915.92		13714.74		-16539.7168824593		-43709.3788211805		-77650.2300189948

				Diesel		123289.419502431		198203.831855876		195413.41		207546.75		258018.90373177		308015.21		378145.72		484559.276997323		619597.847032717		811986.023560864

				Kerosene		3160.31		2508.09		1483.63		1373.37		1436.0298484415		158.97		-255.96		-1479.659473829		-3241.8534773045		-5203.7875354596

				LPG  (lbs)		38753.22		69944.69		352.43		42824.90		44809.8586666667		33334.42		65656.22		66612.8361060961		86809.0930806832		119586.367475417

				Avgas		3169.95		3571.32		0		3006.46		2002.7160880755		1190.36		2448.45		1291.7636985302		1427.153902147		1433.2268895872

				Avjet		25521.4183585931		59294.5667715184		0		69472.66		76237.1461252502		90748.98		156768.69		195046.845639119		277557.501103803		389576.806087504

				TOTAL		317183.727553589		467587.470701778		271359.946931107		371552.64		540808.494340101		592502.73		840495.43		1096822.73247498		1438269.73940599		1969792.57268151

						1994		1995		1998		2000		2005		2010		2015

				Gasolene (Unleaded)		259.25		338.37		504.52		703.78		1617.60		3717.97		8545.53		1.1811

				Gasolene (Leaded)		380.70		357.52		245.67		197.38		114.17		66.04		38.20		0.8963

				Diesel		639.95		1028.81		1077.30		1398.03		2681.18		5142.04		9861.54		1.1391

				Kerosene		16.40		13.02		7.13		4.70		1.66		0.58		0.21		0.8119

				LPG		201.15		363.06		222.29		233.68		264.78		300.01		339.93		1.0253

				Avgas		16.45		18.54		15.61		15.19		14.21		13.30		12.44		0.9868

				Avjet		132.47		307.78		360.61		595.01		2080.62		7275.51		25440.98		1.2845

				TOTAL		1646.39		2427.08		2433.12		3147.77		6774.23		16515.45		44238.83





Supply

		

								PETROLEUM IMPORTS

								GRENADA

						1994		1995		1996		1997		1998		1999		2000

		GASOLENE		10 (3) IG		1459.7		2704.03		1989.6		3094.2		4797		4928.337		5634.814		6341.291

		Unleaded		10(3) BBLS

				10(3)BOE

				TJ

		GASOLENE		10 (3) IG		3536.3		1699.6		1048.8		1625.3		1121.2		334.89		-155.56

		Leaded		10(3) BBLS

				10(3)BOE

				TJ

		DIESEL		10 (3) IG		5964.2		6623.7		7371.8		6561.8		7659.7

				10(3) BBLS

				10(3)BOE

				TJ

		KEROSENE		10 (3) IG		103.6		108.9		98.8		73.74		32.7

				10(3) BBLS

				10(3)BOE

				TJ

		LIQUEFIED		10 (3) LBS		7939.8		8240.4		8495		8562.5		10279.9

		PETROLEUM		10(3) BBLS

		GAS		10(3)BOE

				TJ

		AVGAS		10 (3) IG		131.6		150.7		124.8		144.2		66.9

				10(3) BBLS

				10(3)BOE

				TJ

		AVJET		10 (3) IG		914.9		2035.9		2053.5		2132.9		2826.3

				10(3) BBLS

				10(3)BOE

				TJ

		TOTAL		10 (3) IG

				10(3) BBLS

				10(3)BOE

				TJ





Scenarios

																				Additional Scenarios:

																				Energy Intensity

																				% of Foreign Reserves spent on Imported Fossil Fuel

																				Employment derived from RE/EE industry?

																				Losses in Electricity
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Total Vehicle Fleet

		

				Vehicle Registration by Designated Series (as of  June 19, 2002.)

				Series		Numbers

						Isssued

				P,H, T		9999

				A		999

				B		999

				C		999

				D		999

				E		999

				F		999

				G		999

				H		0

				I		0

				J		999

				K		999

				L		999

				M		999

				N		999

				O		536

				TOTAL		22,523

				Estimated Total (with 25% Delinquency)								16,892

				Estimated Total (with 20% Delinquency)								18,018

				Source: Inland Revenue Department, Ministry of Finance.





Registered Vehicles

		

								MOTOR VEHICLES REGISTERED (as at December)																Estimated

				Category		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

				Cars		4464		4772		5095		5465		5841		6307		6962		7649		8374

				Hired cars		275		287		318		369		414		414		414		414		414

				Buses		557		652		732		814		909		964		1103		1258		1412

				Trucks		576		619		664		732		800		840		970		1116		1284

				Jeeps		341		442		569		755		938		1087		1363		1741		2198

				Vans		170		218		264		359		435		458		536		623		722

				Pick-ups		1220		1316		1399		1505		1599		1620		1749		1901		2041

				Land Rovers		204		212		226		239		252		251		261		271		275

				Ambulances		4		4		4		9		13		12		14		17		17

				Motor Cycles		378		417		454		508		559		561		614		672		749

				Heavy Equipment		46		54		61		74		77		88		107		140		158

				Other		27		30		31		32		35		37		37		41		44

				TOTAL		8,262		9,023		9,817		10,861		11,872		12,639		14,130		15,843		17,688		19,456.80

						REGISTRATION OF NEW AND USED VEHICLES

				Category		1995		1996		1997		1998		1999

				Cars		421		491		655		687		725

				Buses		95		100		139		155		154

				Trucks		68		80		130		146		168

				Jeeps		183		196		276		378		457

				Vans		76		45		78		87		99

				Pick-ups		94		101		129		152		140

				Land Rovers		13		10		10		10		4

				Ambulances		4		0		2		3		0

				Motor Cycles		51		30		53		58		77

				Heavy Equipment		12		11		19		33		18

				Other		3		0		0		4		3

				TOTAL		1,020		1,064		1,491		1,713		1,845





Peak Demand

		

				PEAK DEMAND

		Year		Projected Growth Rate		Desired Growth rate		% Reduction

		2002		22		22		0

		2003		23.86		22		7.79

		2004		25.88		22		14.98

		2005		28.06		22		21.6

		2006		30.43		22		27.71

		2007		33		22		33.34

		2008		35.79		22		38.54

		2009		38.82		22		43.32

		2010		42.1		22		47.74





Installed Capacity

				INSTALLED CAPACITY

		Year		Projected Growth Rate		Desired Growth rate		% Reduction

		2002		32		32		0

		2003		34.7		32		7.79

		2004		37.64		32		14.98

		2005		40.82		32		21.6

		2006		44.27		32		27.71

		2007		48.01		32		33.34

		2008		52.06		32		38.54

		2009		56.46		32		43.32

		2010		61.23		32		47.74





Policy Paper Indicators

				Energy Economic Inidicators

				1995		1996		1997		1998		1999		2000		2001

		Value of Petroleum Imports (EC$M)										26.39807094		48.11169172

		Value of Total Imports								55.00959		55.47913		66.4176

		Value of Petroleum Exports as a % of Total Imports										0.4758198432		0.7243816657

		Gross Domestic Product

		Value of Petroluem Imports as a % of GDP





Grenlec 1994-2001

		

																ELECTRICITY PRODUCTION AND SALES DATA (Past and Projected)

				1994		1995		1996		1997		1998				1999		2000		2001		2002		2003		2004

		Installed Capacity (MW		25.1		25.1		25.1		29.45		27.23		Installed Capacity (MW		26.99		43.11		42.45

		Maximum Demand (MW)		12.5		14.5		15.4		17.47		18.54		Maximum Demand (MW)		19.3		20.4		22.7

		Gross Generation (KWhs)		83,583,690		91,835,485		98,007,398		102,877,595		113,038,838		Gross Generation (KWhs)		122,154,267		133,609,611		146,352,753

		Company's Own Use (MW)		3,385,600		2,342,970		2,177,581		2558601		2481450		Company's Own Use (MW)		2,763,480		2,907,464		3,558,274

		Net Generation (MW)		80,198,090		89,492,515		95,829,817		100,318,994		110,557,338		Net Generation (MW)		199,390,787		130,702,147		142,794,479

		LOSS (% of Net Generation)		11.3		11.21		12.73		10.64		11		LOSS (% of Net Generation)		11.88		13.28		13.22

		Sales KWhs)												Sales KWhs)

		Domestic		30,024,328		33,533,720		35,706,530		38,338,387		41,024,181		Domestic		43,929,817		45,932,002		50,225,178

		Commercial		34,909,699		40,006,765		42,497,772		45,693,445		51,446,799		Commercial		55,142,953		60,911,455		66,560,369

		Industrial		5,035,751		4,727,642		4,201,939		4,380,306		1,673,200		Industrial		4,786,353		4,975,593		5,373,323

		Streeting Lighting		1,163,538		1,200,551		1,227,291		1,230,009		1,247,518		Streeting Lighting		1,350,801		1,528,644		1,759,528

		TOTAL SALES		71,133,316		79,468,678		83,633,532		89,642,147		95,391,698		TOTAL SALES		105,209,924		113,347,694		123,918,398

		Nunber  of Customers												Nunber  of Customers

		Domestic		22,997		24,073		25,043		25,619		26,434		Domestic		26,988		28,727		29,903

		Commercial		2,503		2,621		2,761		3,358		3,802		Commercial		3,915		4,321		4,346

		Industrial		51		49		48		46		43		Industrial		41		41		39

		TOTAL CONSUMERS		25,551		26,743		27,852		29,023		30,279		TOTAL CONSUMERS		30,944		33,089		34,288

		Fuel Used (IG)		6018302		5028511		5414943		10042549		8,466,935		Fuel Used (IG)		9,354,694

		Fuel Cost (EC$M)												Fuel Cost (EC$M)		17.3		27.9		26.2

		CO2 Emissions (Gg)		61.99		65.01		69.44		74.94		82.85		CO2 Emissions (Gg)

		Kg of CO2 Emissions/KWh		0.7417		0.7079		0.7085		0.7284		0.7329		Kg of CO2 Emissions/KWh

		Source: Grenlec Annual Report 2001 and Grenlec Monthly Reports

														Prepared by: Energy Division, Ministry of Works, Communications & Public Utilities.





Sector CO2 from Fuel Combustion

		

						Energy Sector CO2 from Fuel Combustion by Sectors (Business as Usual) - 2000 - 2015 are projections

				FUEL CONSUMPTION (TJ)		1994		1995		1996		1997		1998		2000		2005		2010		2015

				Energy Industries		845.46		898.6		947		1025.95		1133.77		1312.83		1894.40		2733.60		3944.56

				Manufacting Industries & Const.		57.35		49.28		35.05		117.08		138.1		149.95		184.28		226.48		278.34

				Road Transport		692.21		727.98		827.78		836.71		848.36		939.35		1211.49		1562.47		2015.13

				Marine Transport		53.26		74.98		110.5		91.89		137.42		168.01		277.79		459.30		759.41

				Commercial/Institutional		175.34		201.21		209.28		120.48		122.47		123.47		126.03		128.63		131.29

				Residential		153.83		266.65		116.21		157.34		160.03		187.82		280.21		418.05		623.69

				Agriculture/Forestry/Fishing		5.58		3.7		4.84		5.04		3.22		3.22		3.22		3.22		3.22

				Other		0		0		0		0		0		0		0		0		0

				TOTAL		1983.03		2222.4		2250.66		2354.49		2543.37		2884.6479692564		3977.4129102327		5531.742715273		7755.6341020846

				CO2 Emissions (Gg)

				Energy Industries		61.99		65.01		69.44		74.94		82.85		95.78		137.63		197.77		284.18

				Manufacting Industries & Const.		4.13		3.61		2.57		8.74		10.02		19.85		39.32		77.89		154.30

				Road Transport		47.86		50.33		57.22		57.98		58.83		65.21		84.38		109.19		141.29

				Marine Transport		3.81		5.38		7.93		6.54		4.53		6.97		11.52		19.04		31.49

				Commercial/Instutional		12.2		14.31		14.94		8.55		8.63		8.67		8.77		8.87		8.97

				Residential		9.76		16.76		7.5		9.94		10.1		11.72		16.99		24.65		35.75

				Agriculture/Forestry/Fishing		0.4		0.27		0.35		0.37		0.24		0.24		0.24		0.24		0.24

				Other		0		0		0		0		0

				TOTAL		140.15		155.67		159.95		167.06		175.2		208.4253781501		298.8479955616		437.6466828483		656.2193845193

						Energy Sector CO2 from Fuel Combustion by Sectors (Best Practices) 2000 - 2015 are projections

				Year		1994		1995		1996		1997		1998		2000		2005		2010		2015

				Fuel Consumption (TJ)

				Business As Usual

				Energy Industries		845.46		898.6		947		1025.95		1133.77		1312.83		1894.40		2733.60		3944.56

				Manufacting Industries & Const.		57.35		49.28		35.05		117.08		138.1		149.95		184.28		226.48		278.34

				Road Transport		692.21		727.98		827.78		836.71		848.36		939.35		1211.49		1562.47		2015.13

				Marine Transport		53.26		74.98		110.5		91.89		137.42		168.01		277.79		459.30		759.41

				Commercial/Institutional		175.34		201.21		209.28		120.48		122.47		123.47		126.03		128.63		131.29

				Residential		153.83		266.65		116.21		157.34		160.03		187.82		280.21		418.05		623.69

				Agriculture/Forestry/Fishing		5.58		3.7		4.84		5.04		3.22		3.22		3.22		3.22		3.22

				Other		0		0		0		0		0		0		0		0		0

				TOTAL		1983.03		2222.4		2250.66		2354.49		2543.37		2884.6479692564		3977.4129102327		5531.742715273		7755.6341020846

				Business as Usual Projected Growth Rate				12.07%		1.27%		4.61%		8.02%		13.42%		37.88%		39.08%		40.20%

				Best Practices

				TOTAL		1983.03		2222.4		2250.66		2354.49		2543.37		2884.6479692564		3461.5775631077		4153.8930757293		4984.6716908751

				Best Practices Projected Growth Rate				12.07%		1.27%		4.61%		8.02%		13.42%		20.00%		20.00%		20.00%

				CO2 Emissions (Gg)

				Business As Usual

				Energy Industries		61.99		65.01		69.44		74.94		82.85		95.78		137.63		197.77		284.18

				Manufacting Industries & Const.		4.13		3.61		2.57		8.74		10.02		19.85		39.32		77.89		154.30

				Road Transport		47.86		50.33		57.22		57.98		58.83		65.21		84.38		109.19		141.29

				Marine Transport		3.81		5.38		7.93		6.54		4.53		6.97		11.52		19.04		31.49

				Commercial/Instutional		12.2		14.31		14.94		8.55		8.63		8.67		8.77		8.87		8.97

				Residential		9.76		16.76		7.5		9.94		10.1		11.72		16.99		24.65		35.75

				Agriculture/Forestry/Fishing		0.4		0.27		0.35		0.37		0.24		0.24		0.24		0.24		0.24

				Other		0		0		0		0		0

				TOTAL		140.15		155.67		159.95		167.06		175.2		208.4253781501		298.8479955616		437.6466828483		656.2193845193

				Business as Usual Projected Growth Rate				11.07%		2.75%		4.45%		4.87%		18.96%		43.38%		46.44%		49.94%

				Best Practices

				TOTAL		140.15		155.67		159.95		167.06		175.2		208.4253781501		254.2789613431		310.2203328385		378.468806063

				Best Practices Projected Growth Rate				11.07%		2.75%		4.45%		4.87%		18.96%		22.00%		22.00%		22.00%

				In fuel consumption, best practices assumes a  20% rate of increase, rather than the projected 40%.

				In CO2 Emissions, best practices assumes a  22% rate of increase, rather than the projected 45%.





Energy Supply

		

								1994		1995		1996		1997		1998		2000		2005		2010		2015

				GASOLENE		[TJ]		741.3		653.7		450.8		700.7		879		957.08		1184.16		1465.1201946634		1812.7400147632

																		1.0435

				DIESEL		[TJ]		992.9		1102.2		1226.5		1091.7		1274.1		1443.08		1970.65		2691.10		3674.94

																		1.0643

				KEROSENE		[TJ]		16.8		16.3		15.7		11.6		5.2		2.89		0.67		0.15		0.04

																		-0.2541

				LPG		[TJ]		151.6		157.5		162.1		163.3		196.4		220.34		300.89		410.89		561.11

																		1.0669

				AVGAS		[TJ]		19.8		22.1		18.6		21.5		9.9		7.00		2.94		1.24		0.52

																		-0.1591

				AVJET		[TJ]		145.8		324.2		327.1		339.9		449.7		789.67		3227.40		13190.47		53909.77

																		1.3252

				TOTAL		[TJ]





Demand By Products

		

														Projected Demand for Petroleum Products   [TJ]

				SHELL & TEXACO												Barrels [BBLS]

						1994		1995		1996		1997		1998		2000		2005		2010		2015		2020

						bbls		bbls		bbls		bbls		bbls

				Gasolene (Unleaded)		49945.8106948813		65187.5321704318		50389.42		97197.33		121747.588441521		147138.87		214297.82		276937.873979308		376485.970940582		516453.604689872

				Gasolene (Leaded)		73343.6088075493		68877.4378038319		23721.06		47328.51		36556.2514383758		11915.92		13714.74		-16539.7168824593		-43709.3788211805		-77650.2300189948

				Diesel		123289.419502431		198203.831855876		195413.41		207546.75		258018.90373177		308015.21		378145.72		484559.276997323		619597.847032717		811986.023560864

				Kerosene		3160.31		2508.09		1483.63		1373.37		1436.0298484415		158.97		-255.96		-1479.659473829		-3241.8534773045		-5203.7875354596

				LPG  (lbs)		38753.22		69944.69		352.43		42824.90		44809.8586666667		33334.42		65656.22		66612.8361060961		86809.0930806832		119586.367475417

				Avgas		3169.95		3571.32		0		3006.46		2002.7160880755		1190.36		2448.45		1291.7636985302		1427.153902147		1433.2268895872

				Avjet		25521.4183585931		59294.5667715184		0		69472.66		76237.1461252502		90748.98		156768.69		195046.845639119		277557.501103803		389576.806087504

				TOTAL		317183.727553589		467587.470701778		271359.946931107		371552.64		540808.494340101		592502.73		840495.43		1096822.73247498		1438269.73940599		1969792.57268151

						1994		1995		1998		2000		2005		2010		2015

				Gasolene (Unleaded)		259.25		338.37		504.52		703.78		1617.60		3717.97		8545.53		1.1811

				Gasolene (Leaded)		380.70		357.52		245.67		197.38		114.17		66.04		38.20		0.8963

				Diesel		639.95		1028.81		1077.30		1398.03		2681.18		5142.04		9861.54		1.1391

				Kerosene		16.40		13.02		7.13		4.70		1.66		0.58		0.21		0.8119

				LPG		201.15		363.06		222.29		233.68		264.78		300.01		339.93		1.0253

				Avgas		16.45		18.54		15.61		15.19		14.21		13.30		12.44		0.9868

				Avjet		132.47		307.78		360.61		595.01		2080.62		7275.51		25440.98		1.2845

				TOTAL		1646.39		2427.08		2433.12		3147.77		6774.23		16515.45		44238.83





Supply

		

								PETROLEUM IMPORTS

								GRENADA

						1994		1995		1996		1997		1998		1999		2000

		GASOLENE		10 (3) IG		1459.7		2704.03		1989.6		3094.2		4797		4928.337		5634.814		6341.291

		Unleaded		10(3) BBLS

				10(3)BOE

				TJ

		GASOLENE		10 (3) IG		3536.3		1699.6		1048.8		1625.3		1121.2		334.89		-155.56

		Leaded		10(3) BBLS

				10(3)BOE

				TJ

		DIESEL		10 (3) IG		5964.2		6623.7		7371.8		6561.8		7659.7

				10(3) BBLS

				10(3)BOE

				TJ

		KEROSENE		10 (3) IG		103.6		108.9		98.8		73.74		32.7

				10(3) BBLS

				10(3)BOE

				TJ

		LIQUEFIED		10 (3) LBS		7939.8		8240.4		8495		8562.5		10279.9

		PETROLEUM		10(3) BBLS

		GAS		10(3)BOE

				TJ

		AVGAS		10 (3) IG		131.6		150.7		124.8		144.2		66.9

				10(3) BBLS

				10(3)BOE

				TJ

		AVJET		10 (3) IG		914.9		2035.9		2053.5		2132.9		2826.3

				10(3) BBLS

				10(3)BOE

				TJ

		TOTAL		10 (3) IG

				10(3) BBLS

				10(3)BOE

				TJ





Scenarios

																				Additional Scenarios:

																				Energy Intensity

																				% of Foreign Reserves spent on Imported Fossil Fuel

																				Employment derived from RE/EE industry?

																				Losses in Electricity





Scenarios
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Figure 3: Sale of Electricity by Sector (kWhs), 2001
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Sheet1

		Table 1: Electricity Operating Statistics in Grenada, 1996-2001

				2001		2000		1999		1998		1997		1996

		Sales of Electricity by Sector (kWhs )

		Domestic		50,225,178		45,932,002		43,929,817		41,024,181		38,338,387		35,706,530

		Commercial		66,560,369		60,911,455		55,142,953		51,446,799		45,693,445		42,497,772

		Industrial		5,373,323		4,975,593		4,786,353		4,673,200		4,380,306		4,201,939

		Street Lighting		1,759,528		1,528,644		1,350,801		1,247,518		1,230,009		1,227,291

		Total		123,918,398		113,347,694		105,209,924		98,391,698		89,642,147		83,633,532

		Generation (kWhs)

		Gross Generation		146,352,753		133,609,611		122,154,267		113,038,838		102,877,595		98,007,398

		Own Use		3,558,274		2,907,464		2,763,480		2,481,450		2,558,601		2,177,581

		Net Generation		142,794,479		130, 702,147		119,390,787		110,557,338		199,318,994		95,829,817

		Source: Grenada Electricity Services, Ltd.
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Figure 1: Energy Sector Fuel Consumption, 1998
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Sheet1

		Energy Sector Fuel Consumption (TJ) and CO2 Emissions (Gg)

		Fuel Consumption (TJ)		1994		1995		1996		1997		1998

		Energy Industries (GRENLEC)		845.46		886.6		947		1025.95		1133.77

		Manufacturing Industries and Construction		57.35		49.28		35.05		117.08		138.1

		Road Transport		692.21		727.98		827.78		836.71		848.36

		Marine Transport		53.26		74.98		110.5		91.89		137.42

		Commercial/Institutional		175.34		201.21		209.28		120.48		122.47

		Residential		153.83		266.65		116.21		157.34		160.03

		Agriculture/Forestry/Fishing		5.58		3.7		4.84		5.04		3.22

		Total		1983.03		2210.4		2250.66		2354.49		2543.37

		International Marine Bunkers		5.92		8.33		12.22		4.94		15.23

		International Aviation Bunders		132.02		290.3		313.74		205.73		459.22

		CO2 Emissions (Gg)

		Energy Industries (GRENLEC)		61.99		65.01		69.44		74.94		82.85

		Manufacturing Industries and Construction		4.13		3.61		2.57		8.74		10.02

		Road Transport		47.86		50.33		57.22		57.98		58.83

		Marine Transport		3.81		5.38		7.93		6.54		4.53

		Commercial/Institutional		12.2		14.31		14.94		8.55		8.63

		Residential		9.76		16.76		7.5		9.94		10.1

		Agriculture/Forestry/Fishing		0.4		0.27		0.35		0.37		0.24

		Total		140.15		155.67		159.95		167.06		175.2

		International Marine Bunkers		0.42		0.6		0.88		0.34		1.08

		International Aviation Bunders		9.32		20.52		4.43		14.52		32.48





Sheet1

		0

		0

		0

		0

		0

		0

		0



Energy Sector Fuel Consumption

Figure 1: Energy Sector Fuel Consumption, 1998
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