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Source: World Factbook

A) INTRODUCTION
The interests of Central American and Caribbean countries in biofuels are multi-faceted and include:
• Energy Security – many countries expend a great deal on imports of petroleum
fuel;
Ȋȱ ȱȱȮȱĴȱȱȱȱȱȱ¢ȱȱ
overall quality of life; and
• Socio-Economic Improvement – biofuels production has the potential to enhance
and advance the agroindustrial sector of a given economy, providing jobs and
boosting income in rural communities as well as adding value to the production
chain of agricultural goods.1

Other countries in Central America are also seen as having potential, such as Honduǰȱǰȱȱ¤ǰȱȱȱȱǰȱȱȱȱȱȱ
oil, and existing sugarcane industries. These countries, however, have slightly less advanced physical and political infrastructure for biofuels development, which includes
processing plants for production and the regulatory frameworks to promote biofuels
use on a large scale. Of this group, Nicaragua has shown particular promise and continues to move forward in the development of its biofuels sector.
In the Caribbean, Jamaica is developing into a player in the ethanol market, and a number of other islands including Grenada and the Dominican Republic have been identięȱȱȱǯȱȱȱȱȱȱȱȱȱȱȱ
as a potential development tool in Haiti, and is working with Brazil to transfer technology and know-how as part of a comprehensive development project through the UN
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Costa Rica, El Salvador, and Guatemala are considered the best equipped for expansion
in biofuels production, based on their current production capabilities, the organization
of their agroindustrial sectors, and the aptitude of their governments in recognizing
the importance of the biofuels sector and in legislating accordingly. Some estimates
show that these countries have industry indicators comparable to those found in Brazil.2 While Guatemala shows a great deal of promise, there are special interests within
the country which could impede further development of its biofuels industry.
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ȱȱȱ£ȱǻǼǯ3
B)

GOVERNMENT POLICIES

In the 1980s, Costa Rica, Guatemala, and El Salvador all tried, unsuccessfully, to introduce ethanol blends into their consumer markets.4 More recently, regional alliances
have made the prospect of introducing biofuels into the energy matrix more realistic.
In a show of regional cohesion on the issue, the Subgroup on Methods and Normalization and the Subgroup on Hydrocarbons in the Central America Region created techȱȱȱŝśǯŖŘǯŚřǱŖŜȱȱȱȱȱ¡ȱǻ ȱȱ
ȱǼȱȱȱǯȱȱ ȱȱŘŖŖŜǰȱȱȱ ȱęȱ¢ȱȱ
ȱȱȱȱ ȱǻ Ǽȱȱȱǯ5
Caribbean Basin Initiative
ȱȱȱȱȱȱ ȱǻ Ǽǰȱ¢ȱȱȱŗşŞřȱȱȱ
ȱȱȱ¢ȱȱǻǼǰȱȱȱȱȱȱȱ¡ȱęȱ ȱȱȱȱȱǯȱȱȱtive was expanded in 2000 through the US-Caribbean Basin Trade Partnership Action,
ȱ ¢ȱ ěȱ ŘŚȱ ȱ ¢Ȭȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ
including ethanol.6 CBI countries have had access to US ethanol markets since 1989.7
Members of the CBI in the Caribbean are: Antigua, Aruba, the Bahamas, Barbados,
British Virgin Islands, Dominica, Dominican Republic, Grenada, Haiti, Jamaica, Montǰȱȱǰȱǯȱ Ĵȱȱǰȱǯȱǰȱǯȱȱȱȱ dines, and Trinidad & Tobago. Central American members are: Belize, Costa Rica, El
Salvador, Guatemala, Guyana, Honduras, Nicaragua, and Panama.
Under the CBI, member countries are allowed to export ethanol to the US, duty free, in
the following stages:
1) Up to 7% of total US ethanol production;
ŘǼȱȱ ȱ ŗřŘǯŚŞȱ ȱ ȱ ǻřśȱ ȱ Ǽȱ ¢ȱ ȱ ȱ řŖƖȱ ȱ ȱ
ethanol is derived from local feedstocks; and
3) Additional liters on top of that if they are derived from 50% local feedstock.8
ȱęȱ¢ȱŘŖŖśǰȱȱȱ ȱȱȱȱȱȱŝƖȱ
CBI cap on duty-free ethanol exports to the United States would have amounted to
ȱȱşŗŖȱȱȱǻŘŚŖǯŚȱȱǼǰȱ ȱ ȱȱȱȱ¡ȱ
the amount produced by some of the largest producing US states. CBI countries, however, were unable to reach that level.9
ȱȱȱȱěǰȱȱ ȱȱȱ ȱȱȱȱȱlowances for ethanol exports to the US.
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Central America-Dominican Republic-US Free Trade Agreement
The Central America-Dominican Republic-United States Free Trade Agreement
ǻǼȱ ȱ ȱ ȱ ȱ ěȱ ȱ Ȭěȱ ȱ ȱ ǰȱ ¡ȱ
opportunities for laborers, producers, consumers, and service providers of the signa¢ȱǯȱȱę¢ǰȱȱȱȱȬȱȱȱȱ
ěȱȱȱȱŞŖƖȱȱȱ¡ȱȱȱȱȱȱȱȱǰȱ ȱȱȬȱȱȱěȱȱŗŖȱ¢ǯȱȱȱȱȱȱernment, these provisions balance the fact that 80% of imports from CAFTA countries
¢ȱȱȱȱ¢Ȭȱȱȱ ȱȱȱȱȂȱȱȱ
Nation provisions.10
The signatories are Costa Rica, Dominican Republic, El Salvador, Guatemala, Honduras, Nicaragua, and the US. CAFTA was approved by the US Congress in July 2005 and
ȱȱ ȱ¢ȱȱȱȱ¡ȱǯȱȱȱǰȱȱȱȱęȱ
by the legislatures of all signatories save Costa Rica, where approval is pending.11
Under CAFTA, signatories may continue to share the 7% quota established by the CBI,
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ȱ ȱęȱȱȱȱ ȱǱ
Ȋȱ ȱȱȬȱŗŗŝǯřȱȱȱǻřŗȱȱǼȱ¢ǲȱ
Ȋȱ ȱ ȱ Ȭȱ ŗşǯŝȱ ȱ ȱ ǻśǯŘȱ ȱ Ǽȱ ȱ ęȱ ¢ȱ ȱ ȱ ȱȱŚǯşŘȱȱȱǻŗǯřȱȱǼȱȱ¢ȱȱ¡ȱŗŖƖȱȱȱ
quota.
There are also strict rules of origin in place to prevent transshipment from other nations through CAFTA signatory countries.
Some view CAFTA as a “gateway accord” to a grander Free Trade Area of the Americas
ǻǼǰȱȱ ȱ¢ȱȱȱȱǰȱȱǰȱȱ
ǰȱȱȱȱ ȱȱȱȱȱȱȂȱǯȱȱricultural subsidies, including those for sugar, have been one of the sticking points in
FTAA negotiations. For Brazil to sign such an agreement, some concession on sugar
products, including ethanol, would likely be necessary. Some fear that this would al ȱ£ȱȱĚȱȱȱȱ ȱǯȱȱ ȱŘŖŖśǰȱ£ȱ¡ȱŗŗŚǯřŗȱȱ
ȱǻřŖǯŘȱȱǼȱȱȱǯ12
Caribbean Community and Common Market13
ȱ ȱ ¢ȱ ȱ ȱ ȱ ǻ Ǽȱ ȱ ȱ ȱ
trade block, consisting of the Caribbean nations of Antigua and Barbuda, the Bahamas,
Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, Montserrat, Saint Lucia,
ǯȱ Ĵȱȱǰȱǯȱȱȱȱ ǰȱǰȱȱȱǭȱǯȱ
Associate members are: Anguilla, Bermuda, the British Virgin Islands, the Cayman
Islands and the Turks & Caicos Islands.
 Ȃȱȱȱȱ¢ȱǻǼȱȱȱȱȱ¡ȱěǲȱȱȱȱȱǰȱǰȱȱǲȱȱȱȱȱ¢ǯȱȱȱ
also calls for the harmonization of trade related laws, such as intellectual property, as
ȱȱǰȱęǰȱȱ¢ȱ¢ȱǯȱȱ
 ǰȱȱȱ ȱȱȱȱȱǻǼȱȱȱ Ȭ
ȱȱȱǻ Ǽǰȱȱȱȱȱȱȱȱment in the Caribbean, including a technical cooperation program to expand biofuels
ȱȱȱęȱȱǰȱ ¢ǰȱȱ ǰ14 and a workshop
in Guyana scheduled for December 2006.

ȱĜȱȱȱȱȱ ȱȱȱ¡ȱ¢ȱȱȱŘŖŖŜǯȱȱȱ
members of PPP are Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico,
Nicaragua, and Panama.
ȱȱȂȱȱǰȱȱ ȱȱȱȱȱȱȱtry:
• Roadway and Transport Integration, for which Costa Rica is responsible – the goal
of this initiative is to minimize the cost of overland transportation by connecting
ȱȱ ¢ȱȱȱęȱȱȱǯȱȱȱȱ
port facilities along the highways is also part of this initiative.
• Electric-Energy Interconnection, for which Guatemala is responsible – this initiative
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Plan Puebla Panamá15
ȱȱ¤ȱǻǼȱȱȱȱȱȱȱȱȱȱ
connecting the Central American nations from the south-southeastern region of Mexiȱȱ¤ǯȱȱȱȱȱȱȱȱȱȱȱȂȱȱ
advantages into competitive opportunities and focusing on traditionally marginalized
stakeholders such as indigenous peoples, rural dwellers, and Afro-Caribbean communities. Of particular relevance to biofuels initiatives are the aspects of the plan which
encourage the social inclusion of underrepresented groups, particularly in the areas of
environmental management and sustainable natural resource use, and the creation of
incentives to promote productive investment in the region.
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ȱȱȱȱęȱȱȱȱȱȱĴȱȱȱȱ
the cost of electricity through economies of scale. Projects within this initiative
include the conservation of non-renewable energy sources and the promotion of
renewable energy use.
• Trade Facilitation, for which Honduras is responsible – this initiative aims to elimiȱ Ȭěȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ  ȱ ȱ ȱ
CAFTA. It will also promote cooperation among small and medium enterprises to
boost exports.
• Sustainable Development, for which Nicaragua is responsible – this initiative will
help encourage a culture of sustainable development, conservation, and preservation of natural resources with the ultimate goal of optimizing ecological as well
as economic value. Projects under this initiative will include a Natural Resources
Sustainable Development Program and the promotion of agroindustrial activities.
ȱȱȱĜȱȱȱȱ ȱȱects may be realized. It provides a dynamic institutional framework, which can adapt
to the changing policy landscape while keeping the original goals of the plan in view.
Finally, it provides a forum for consensus building on important strategic issues.16 The
promotion of biofuels development falls in line with the goal and initiatives of the plan,
as outlined above, and the plan should be an asset to biofuels projects promoted under
its umbrella.
Mesoamerican Biofuels Group
The recently created Mesoamerican Biofuels Group, comprised of Mexico, Guatemala, Beliz, El Salvador, Honduras, Nicaragua, Costa Rica, Panama, the Dominican Republic and Colombia, has developed action plans to introduce biofuels in the region.
ȱȱȱȱęȱȱȱȱŘŖŖŜȱȱȱ ǰȱȱȱȱȱȱ
in Washington, DC in November. It receives support from, among others, the InterAmerican Development Bank, in the areas of technical cooperation and funding for
biofuels feasibility studies.
Energy and Environment Partnership with Central America
ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱȱ ǻǼǰȱ ȱ ȱ
in 2002 at the United Nations World Summit on Sustainable Development in Johannesburg, South Africa.17 The program seeks to develop accessible energy services for
marginalized groups in rural areas to promote the sustainable use of renewable energy
sources and clean technologies. One of the renewable energy sources being considered
by the project is biomass for fuel in homes and industry. There are projects underway
covering various stages of biofuels production development, from biomass fuel fea¢ȱ ȱ ȱ £ǰȱ ȱ ǰȱ ǰȱ ¤ȱ ȱ ǰȱ ȱ ȱ
plantation in Honduras, to biodiesel production in Guatemala and El Salvador. There
are also regional feasibility studies for bioenergy and biodiesel plants as well as projects focusing on the dissemination of information on biomass and biofuels and public
policy formulation.18
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Petrocaribe Venezolano, S.A.
Petrocaribe is a regional initiative sponsored by the state petroleum company of Vene£ǰȱàȱȱ£ȱǻǼǯȱȱȱȱȱȱȱbe signatories through the elimination of third-party intermediaries and the provision
ȱęȱǰȱȱȱȱȱȱǯȱȱȱȱȱȱ
ȱȱȱ£ȱȱȱǰȱ¢ȱęȱ¢ǰȱȱ
ȱȱȱ£ȱȱȱęȱǯȱȱȱȱȱȱȱȱęȱȱ ǰȱ ȱȱǰȱǰȱȱ
potentially the development of storage facilities on various strategic islands for rapid
mobilization of petroleum stockpiles.19 The only two Caribbean nations which have
not signed on to the project are Trinidad & Tobago and Barbados. Following the elecȱȱ·ȱ·ǰȱ ȱ ȱȱȱȱȱȱȱǯ
For countries such as those in the Caribbean which have minimal domestic petroleum
ǰȱȱȱȱěȱȱěȱȱȱȱȱ
established timetable, vastly preferable to purchasing products on the spot market at
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higher prices. In this way, Petrocaribe could potentially reduce the energy bills of participant countries and weaken energy security as driver for biofuels production. According to the Venezuelan Embassy in Washington, however, countries in the Caribbean region should continue to consider biofuels production a social and economic benęǯȱȱȱȱȱȱȱȱȱȱȱȱȱ
that Petrocaribe should pursue, and biofuels will likely surface in this context.20
Relationship with Brazil
There has been mutual interest and cooperation on the part of the governments of
Brazil and several Central American and Caribbean countries. Since 2005, Brazil has
ȱȱěȱȱȱȱȱȱȱȱȱȱȱȱ
with several countries. One of the more prominent, the Protocol of Intention for Technical Cooperation in the Area of Production Techniques and the Use of Ethanol, was extended
ȱȱȱȱȱȱȱŘŖŖśǰȱȱȱǰȱ£ǰȱ ȱǻ ȱ
ȱȱ¢ȱŘŖŖŜǼǰȱȱǰȱȱȱǻ ȱȱȱȱŘŖŖŜǼǯȱȱcording to the cooperation agreements, the partnerships would aim to enhance the
Ȃȱěȱȱȱȱ ¢ȱȱǯ21
In May 2006, Luis Fernando, the Brazilian Minister of Development, Industry, and
ǰȱȱȱǰȱ£Ȃȱȱȱȱȱ¢ǰȱȱȱȱsion trip to Central America, visiting Costa Rica, El Salvador, Guatemala, Honduras,
and Panama.22ȱ ȱȱȱǰȱȱĜȱȱȱȱȱ
ȱ£ȱȱȱęȬ¢ȱȱȱȱŘŖŖśȱȱȱȱ¢ȱȱȱȱ
production.23 Brazil has also taken an interest in working with Caribbean nations and
signed a biofuels and bioenergy cooperation pact with France to promote biofuels development in the Caribbean and Africa.24
C) CURRENT SITUATION
Production
ȱȱȱȱȱȱȱȱęȱǰȱȱȱȱ
is less common. The cultivation and harvest period for sugarcane in Central America
ȱ¢¢ȱŗŘŖȱ¢ǰȱę¢ȱȱȱ£ȂȱŘŖŖȬ¢ȱǯ25 There is a conȱ ȱ ȱ ȱ ȱ ǰȱ ȱ ŚŚƖȱ ȱ ȱ Ȃȱ ȱ
processing capacity. The top 13 processing plants in Central America represent half the
Ȃȱ¢ǰȱȱȱȱȱȱȱȱȱǲȱȱĴȱŘŖȱ
represent only 10% of capacity.

Source:
Source:Nogueira
Noguiera2625

It is estimated that the further development of the biofuels industry in Central America
could generate 14,000 jobs through the production of E10 fuel.27 Among Caribbean
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Table 2a: Largest Ethanol Factories in Central America
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ȱ ¢£ȱ ȱ ȱ ǰȱ ęȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱǰȱȱȱ ȱȱȱȱęȱȱȱica.
Table 2b: Largest Ethanol Factories in the Caribbean

Players
Governments and international organizations are playing an important role in project
development and investment in the biofuels sector in the region. CARICOM is active
in a number of projects in the Caribbean. The private sector and industry unions and
producer associations are also involved, though greater investment is always needed.
Brazil is developing ties in Central America and the Caribbean to promote biofuels
production, and the country is poised to act as a technical expert as well as production
partner on projects across the region. Brazil is likely to involve itself in production for
domestic consumption as well as for export.
Internal Consumption
Within the region, the consumption of biofuels is not widespread, but internal demand
may develop quickly through consumer education campaigns and legislation mandatȱȱǯȱȱȱ ȱǽȱŘǾȱ ȱȱȱŘŖŖŘǰȱȱȱȱ
153 million liters for E5; 306 million for E10; and 764 million for E25. It also shows that
demand could surge to 229 million, 459 million, and nearly 1.5 billion liters for those
same blends respectively in 2010.
Table 2c: Potential of the Ethanol Fuel Market in Central America

28
Ǳȱàȱȱȱȱȱ·ǰȱȱȱȱ
Source: Asociación de Combustibles Renovables de Centroamérica, documento Programas de Combustibles24
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This type of projection for the Caribbean is not yet available, but consumption will
likely rise as programs are put into place to promote domestic biofuels use and supplies are made widely available for public consumption. The same is true for biodiesel
use in both Central America and the Caribbean.
Exportation
While Central American and Caribbean countries may not be consuming large amounts
of biofuels, they are exporting it, especially to the United States. Before 2005, Costa
Rica, El Salvador, and Jamaica were the only countries in this group to have exported
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ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ¡ȱ ȱ ȱ ȱ śŖƖȱ ȱ ȱ Ĵȱ
amount.29 Trinidad & Tobago began exporting ethanol to the United States in 2005,
ȱȱȱȱȱȱȱȱřşŗǯřŝȱȱȱǻŗŖřǯŚȱȱǼȱǽȱŘǾǯȱ
Table 2d: Ethanol Fuel Exports to the United States (millions of liters)30

31
Source:
Source: Renewable
Renewable Fuels
Fuels Association
Association 30

D) PRIVATE SECTOR
CAFTA quota allowances for ethanol exports to the US should help promote ethanol
market stability in the region and incentivize increased investment in the sector. Countries and companies interested in supplying the US market have a strong interest in
investing in the other CAFTA countries to take advantage of this opportunity. Brazil
possesses the experience and know-how to successfully produce ethanol, as well as
biodiesel, and has begun to export this expertise to countries in the region through
partnerships in production ventures. For example, Brazilian ethanol producer Coimex
ȱ ȱ ȱȱ¢ȱȱȱȱȱȂȱ ȱȱ
ȱǰȱ ȱȱȱȱŜśƖȱȱ ȂȱǰȱȱǞŗŖŖȱ
million.32 China, a new biofuels exporter, sends some of its product to the Caribbean
ȱȱȱȱȱȱȱȂȱȱ ȱȱȱǰȱȱ
ultimate export destination.33
There are several funds aimed at sustainable development and renewable fuels programs, particularly bioenergy and biofuels development in Central America:34

Ȋȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǻ Ǽȱ ȱ
ȱȱȱȱŘŖŖŜȱȱȱȱȱ ȱěȱȱ ȱȱ
ȱęȱȱȱǰȱ ǰȱ ǰȱȱȱȱȱȱ
ǞŘŗŘȱǯȱȱȱęȱȱǞŗŚşȱȱȱȱ ȱ Ȭȱvestment funds, one of which focuses on renewable energy use in the power sector,
ȱǞŝǯśȱȱȱȱęȱȱȱȱȱǰȱȱ ȱȱȱȱ
Mexico.35
• From April 2000 to April 2005, the US Agency for International Development
ǻ ǼȱȱǞśǯřŗȱȱȱƸǰȱȱȱ¢ȱȱęǰȱȱȱȱnewable energy ventures in the region through its Financing of Energy Companies
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• The Inter-American development bank has supported a number of initiatives in
Central America and the Caribbean, including:
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ¢ȱȱȱȱǻǼ
facility, to which the IDB gave $5.5 million to support SMEs in the areas of
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ¢ǰȱȱȱȱ¢ȱĜ¢ȱȱȱ
region;
o Supporting PPP countries in expanding the pipeline of energy-related Carbon
Credit projects in the Mesoamerican region by proving $546,847 in funding;
and
o The IDB-GTZ Program fund, which is to provide $63,000, as well as technical
ȱȱȱȱȱȱȱȱȱȱȱȱȱǰȱȱȱ ¢ȱȱĴȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱǻ Ǽȱȱȱȱȱȱȱȱȱ
countries. The Mesoamerican Biofuels Group is also a collaborator in this
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱěǯ
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ȱȱȱǻǼȱȱȱȱȱȱȱ ȱ¢ȱ
resources.
ȱ ȱ ȱȱȱȱǞŗǯŗȱȱȱȱǻȱgram) and UN Foundation programs, USAID-funded activities that resulted
ȱȱȱȱȱǞřŝǯśȱȱȱȱȱȱȱęȱ
institutions in the sector, with another $17 million under consideration.
o Partners in the program were the Biomass Users Network-Central America
ǻȬǼǰȱ ȱ Ȭęȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱȱȱǻǼǰȱ ȱȱȱȱȱȱǯȱȱȱ
ȱ ęȱ ȱ ȱ  ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
America Fund for Renewable Energy Projects. As of 2003, tentative fund totals
were $22-25 million.36
USAID has also provided technical assistance and funding in the amount of
$140,000 to help identify and prepare alternative energies, including biofuels, in
PPP countries beginning in August 2004.37
Ȋȱ ȱȱȱǻȱǼǰȱȱȱȱȱȱǻǼǰȱȱȱ¢ȱȱ¢ȱȱȱȱęȱȱȱȱȱ
reductions through various funds and facilities. The Bank does not lend money, but
rather contracts for the purchase of emissions reductions within the framework of
ȱ ¢ȱȂȱȱȱȱǻǼȱȱ ȱ ȱǻ Ǽǯȱ
ȱ ȱ ¢ȱ ȱ ȱ ȱ ǻǼǰȱ £ȱ ȱ ǞŗŘŞǯŜȱ
ǰȱ ȱ ęȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
supports programs combining community development with emissions reductions.
ȱ ȱȂȱȱȱ¢ȱǻǼȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱęȱsion Reductions, and has a total capitalization of $719 million. There are currently biomass-related projects under development, such as a sugar factory
modernization project in Guyana and biomass cogeneration projects in Brazil;
there are also non-renewable fuel projects in the works for Central America.38
Ȋȱ ȱ ȱ  ȱ ¢ȱ ȱ ¢ȱ Ĝ¢ȱ ȱ ęȱ ¢ȱ
Ĝ¢ǰȱ Ȭȱ  ȱ ¢ȱ ȱ ǻǯǯȱ Ǽȱ ȱ
ȱȱĜȱȱǲȱȱȱȱȱȱȱ
$262,000, two of which are focused on Central America: a diagnostic of agricultural
issues related the production of ethanol from sugarcane and the design of programs
ȱĜȱȱȱ ȱȱȱǯȱȱȱ ȱȱęȱȱȱ
Ĵȱ ȱ ȱ ¢ȱ řȱ ȱ ȱ ȱ ȱ ȱ cane-derived biofuels in Barbados, Guyana, Jamaica and Trinidad & Tobago.39
While not all these funds and initiatives directly target biofuels development, they enȱȱȱěȱȱ¢ȱȱęȱȱȱǯ
Ǽȱȱȱ ȱǭȱ
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ȱȱȱȱę¢ȱȱȱȱȱȱȱ
the region. There are a number of universities with departments that conduct biofuels research, but information on R&D projects is limited. Moving forward, technical
cooperation and collaboration with Brazil, including within the R&D sector, will be
important, as will collaboration among neighboring countries or countries with similar
interests, resources, and industry conditions.
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2.1 COSTA RICA

Source: World Factbook

A) INTRODUCTION
Costa Rica is one of the more politically and economically stable countries in the reǰȱ ȱȱĚȱȱȱ¢ȱ ȱȱȱ£ȱȱȱȱ
and ethanol industries. The country relies heavily on imported petroleum, which has
created a strain on its budget in light of recent high prices. The country will also need
to increase its productive capacity to continue to supply ethanol to the US as well as to
meet its domestic demand.

ȱȂȱ¢ȱ ȱȱȱȱȱȱȱȱȱȱ
in the region. Renewable energy is not a new subject in Costa Rica. Following the ethanol production projects of the late 1970s, the country began to explore the possibility
ȱȱȱĜȱ¢ȱǰȱȱȱȱȱȱȱ
ǰȱȱȱěǯȱȱ ȱŗşşŚǰȱLaw No. 7447 for the Regulation of the Rational Use of Energy was established to consolidate the participation of the government
ȱȱĜǰȱ¢Ȭȱȱȱ¢ǯ1
In February 2003, Presidential Decree 31818-MAG-MINAE created a technical comȱȱȱȱȱȱȱȱȱȱĴȱȱȱȱȱȱȱȱȱȱȱȱȂȱȱ ȱ
positive.2 In April 2003, Guideline No. 22 was created to promote the exploration of
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2.1 COSTA RICA
renewable sources of energy, including the elaboration of development plans and the
incorporation of a mechanism which would allow for the integration of such sources
into the National Interconnected System.3
In February 2004, Presidential Decree 31807-MAG-MINAE established a Technical
Work Commission to design strategies for the production of ethanol as a substitute
for MTBE and to create a regulatory framework for the program. Its main goals were
ȱȱȱȱȂȱȬȱȱȱȱȱȱronmental standards through the substitution of biofuels. It also put forward blend
targets for both biodiesel and ethanol by January 2005.4 This measure is contested
and has not been fully implemented; however, a commission continues to work on the
details of the decree, and a pilot project is underway.5
ȱȱŘŖŖśǰȱȱȂȱȱȱExpedient 15.853, a biofuels promotion
law to support the research, development, generation, and use of biofuels and petroȱǯȱȱȱ ȱ ȱȱȱĴȱȱȱȱȱ ȱ
for the development of a biofuels market in Costa Rica. It outlined general policies
ȱ ȱ ęȱ ȱ ȱ ǰȱ ¢ȱ ǰȱ ȱ ȱ
human capital, commercialization of biofuels and private-sector participation in the
¢ǯȱȱȱȱȱȱěȱȱȱęȱǰȱ¢ȱǰȱȱ
quotas, set blend percentages, and regulate the bodies involved in the process to ensure the success of the sector at a national level. The Regulatory Authority for Public
Services will set the commercial price of biofuels according to the law establishing
its creation in 1996, Law 7593.6 Under the Ministry of Environment and Energy, the
 ȱȱȱȱȱĜȱǻ Ǽȱȱęȱȱȱ ȱȱ
ȱȱȱǻǰȱǰȱǰȱǰȱ¢ȱǰȱ
biohydrogen and pure vegetable oils) as well as to formulate and guide public policy
on biofuels promotion. It also created the National Biofuels Council to act as a coordinating link between the Executive, the decentralized state institutions involved in the
sector, and civil society, as well as to devise recommendations for national strategies
and policies.
CAFTA and Regional Trade Initiatives
As outlined in the overview for this region, under CAFTA, Central American countries
ȱ ȱ ȱ ¢ȱ ěȬȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ  ȱȱȱ¡ȱȱȱ ǯȱȱȱęȱ¡ȱȱȱȱ
ȱ ȱ ȱ ȱ ȱ Ǳȱ ŗŗŝǯřȱ ȱ ȱ ǻřŗȱ ȱ Ǽȱ ȱ
ethanol annually. This should continue to push the development of biofuels capabilities and production in the country.
Relations with Brazil
£Ȃ Protocol of Intention for Technical Cooperation in the Area of Production Techniques
and the Use of Ethanol was extended to Costa Rica in September 2005, along with a
number of other countries.7ȱȱȱ¢ȱĞȱȱȱȱ¢ȱŘŖŖŜǰȱȱȱ
ȱȱȱȱ ȱ£ȱȬȱ ·ȱǰȱ ȱȱ
ȱȱȱȱȱȱȂȱȱ¢ȱȱȱȱȱȱ
the impact of higher oil prices.8ȱ ȱ £Ȃȱ ¢ȱ Ȭ ȱ ȱ ¢ǰȱ
ǰȱȱȱȱȱȱȂȱȱȱǻȱPrivate Sector for more
detail).
C) CURRENT SITUATION
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Energy Matrix
ȱȂȱȱ¢ȱȱȱŘŖŖřȱ ȱřǯŚŘȱȱȱǻŘŗǯśȱȱrels) of oil equivalent, with 50.65% of that going to transportation.9 Petroleum is also
ȱ¢Ȃȱȱȱȱ¢ǰȱȱȱ¢ȱŜŝƖȱǽȱŘǯŗǾǯȱȱ¢ȱŘŖŗśǰȱ ȱ
ȱȱ¢ȱȱȱśǯśŜȱȱȱǻřśȱȱȱȱȱǼǰȱ
Costa Rica expects to have 15% of its energy come from biomass and 63% from petroleum derivatives, with 53% of that going to the transport sector.10 Biofuels production
and consumption is already being targeted for development to achieve this end; Costa
Rica has set a target of replacing 7% of its gasoline with ethanol by the end of 2008.11
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Chart 2.1a: Costa Rica’s Energy Matrix (2003)

Non-energetic: 2.9%
Firewood: 2.3%

Vegetable Residues: 7.1%
Vegetable Carbon: 0.2%
Mineral Carbon: 0.02%

Electricity: 21.6%

Petroleum
Derivatives: 66.9%
Source: Ministry of Environment and Energy12
History
ȱȂȱęȱȱȱȱȱŗşŝŚȱ ȱȱȱȱȱProgram of Renewable Energiesǲȱȱȱȱȱȱ ȱȱȱȱ¢Ȃȱȱȱ
foreign energy sources. A distillery was installed at the end of 1978, and within four
¢ǰȱȱȱę¢ȱȱȱȱǰȱǰȱȱŘŚǯŜȱȱȱ
of ethanol.13 Legislation has since followed to promote greater production and conȱȱȱȱȱȱǻȱȱȱGovernment Policy section).
Current Production
Costa Rica has a land area of 5.06 million hectares, 108,000 of which are irrigated.
ŘŘŘǰŜŚŖȱȱǻŚǯŚƖǼȱȱǰȱȱŘşŝǰŖŘŘȱȱǻśǯŞŝƖǼȱȱȱȱȱ
crops.14 The country currently produces a considerable amount of sugar cane and sorǰȱȱȱ ȱȱȱȱȱȱȱǽȱŘǯŗǾǯȱȱȱtion takes up more than 40,000 hectares, and the regions of Guanacaste and Puntarenas
ȱȱ¢Ȃȱęȱȱȱȱȱǯ15
Table 2.1a Yield per hectare of Sugar cane and Sugar crops (tons/ha)
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2.1 COSTA RICA
Map 2.1a: Location of Guanacaste and Puntarenas in Costa Rica
Guanacaste

Puntarenas

Source: Wikipedia
Ethanol Production
Costa Rica is a producer and exporter of ethanol but has not incorporated ethanol into
its domestic energy matrix. This is likely to change in the short term as the country enacts further legislation to mandate biofuels blends and provides incentives for biofuels
ǯȱȱȂȱȱȱȱȱȱȱŚŖȱȬȱŚŘȱȱȱȱ¢ȱ
between 2003 and 2006.17 As outlined below, ethanol demand is projected to increase,
both domestically and on a global scale, and there will likely be a need for an increase
ȱȱ¢Ȃȱȱǯȱ
ȱȂȱȱȱ¢ȱȱȱȱ¢ȱȱȱ¢ȱ
ǰȱĞȱȱȱǲȱȱȱŘŖŖŗȬŘŖŖŘȱȱǰȱȱȱȱȱ
under 1.28 million liters of hydrous ethanol form Europe and exported an almost identical volume to the United States in anhydrous form. This volume was four times lower
than that imported by Costa Rica during the 1999-2000 season, and imports since have
been drastically reduced due to EU regulations.18
There are currently three major facilities in place for ethanol production: Central AzuȱȱǰȱǯǯȱǻǼǰȱ ȱȱȱȱę¢ȱȱ¢ȱȱSA, an economic development body of the state, produces 200,000 liters of ethanol per
day. Ingenio Taboga produces 150,000 liters of ethanol per day from sugar. Combined,
Costa Rica has a production capacity of 350,000 liters of ethanol per day or 42 million
ȱȱȱŗŘŖȬ¢ȱǯȱȱȱȱÇȱ ȱȱȱÛȱǻ Ǽȱȱ
dehydration processing capacity of 110 million liters per season.19 The blending of
ȱ ȱȱȱ¡ȱ¢ȱȱǰȱȱȱȱęing Company of Costa Rica.
Structure of the Sugar Industry
ȱȂȱȱ¢ȱȱȱȱȱȱȱȱǯȱ
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Table 2.1b: Crushing Capacity of Costa Rican Sugarcane Facilities

Facility
Tobota
Catsa
El Viejo
El Palmar
El General
Quebrada Azul
Victoria
Atirro
Juan Viñas
Curtis
Costa Rica
Argentina
Providencia
Santa Fe
Porvenir
San Ramón
Total

Capacity
(ton/ day)
6,500
6,000
6,000
4,500
4,000
3,000
2,700
2,200
1,700
1,400
1,200
1,000
800
720
700
680
43,100

Source: UN/CEPAL20
ȱ ¢ȱ ŘŖŖśǰȱ ȱ ¢Ȃȱ ȱ ȱ ȱ ȱ ȱ ŚŗŘǰŖŖŖȱ ȱ ȱ num.21
Table 2.1c: Indicators for the Sugarcane Industry in Costa Rica

Biodiesel Production
ȱ¢Ȃȱȱ¢ȱȱȱȱȱȱȱȱȱ
a 1% blend, given the total consumption of diesel in the transportation sector.23 Palm
oil is the crop best suited for the production of biodiesel; however, it is currently used
almost exclusively for cooking oil. In 2005, the nation had 50,000 hectares of palm-oil
yielding crop.24ȱȱȱŘǯŗȱȱȱȂȱȱȱ¢ȱȱǯ
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Table 2.1d: Yield per hectare (tons/ ha) of palm kernel equivalents

Source: FAO STAT25
The Technical Work Commission created by Decree No. 31087-MAG-MINAE is currently conducting studies to evaluate the economics of blending biodiesel with regular
petroleum diesel. The construction of a test plant capable of producing 20,000 tons of
ȱ¢ȱ ȱȱȱŘŖŖśǯȱȱȱȂȱȱȱ ȱǞŞȱǰȱ
and cultivation of 2,500 to 4,000 hectares, yielding 5 to 8 tons of oil per hectare, was also
incorporated into the project.26
Competitiveness
The Tropical Agriculture Center of Research and Science, in cooperation with the University of Finland, carried out a research project to analyze the potential for developing
biofuels in Costa Rica. The study concluded that there is interest in the industry, but
that information is limited and key players are still dispersed. Costa Rica has not been
able to consolidate a technological approach in bioenergy, and the characteristics of the
ȱȱȱ¢ȱ ȱȱȱȱęȱȱȱȱ¢Ȃȱ
 ǯȱȱȱǰȱȱȱȱȱȱȱȱęȱȱȱ
further development of the industry.27 Costa Rica is a competitive ethanol exporter,
selling at international prices without government support.
Domestic consumption
ȱȱȱȱȱȱȱȱǽȱŘǯŗǾǰȱȱ¢ȱȱȱ¡sion of the automobile sector. Costa Rica consumes between 90 and 94 million liters of
ethanol, and that number is projected to increase to 104.6 million liters by 2010. Currently, total gasoline demand is projected to rise at a steeper rate than ethanol demand
ǽȱŘǯŗǾǯȱȱ ȱ¢ȱŘŖŖŜǰȱȱȱȱȱȱȱȱ ȱȱȱ
ǰȱŜŚȱȱȱȱ ȱȱȱȱęȱȱȱěȱ
śȱȱŗŖȱȱǯȱȱȱȱ¢ȱȱȱȬ ȱěȱȱȱ
blends, from blending by RECOPE to commercial sale to individual customers, will be
evaluated through this trial program. The project, which also aims to boost consumer
ęȱ ȱ ȱ ȱ ¡ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ ŘŖŖŝǰȱ
with tabulation and analysis of results to follow.28
ȱŘǯŗǱȱȱ ȱǭȱȱȱȱȱȱ
(Million liters)
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2005
2006
2007
2008
2009
2010

Regular
498.8
518.5
538.6
559.8
581.8
604.5

Super
403.6
417.7
423.3
432.1
435.9
441.5

Total
902.4
935.8
961.9
991.8
1,017.6
1,046.0

Ethanol
90.2
93.6
96.2
99.2
101.8
104.6

Source: FAO STAT23
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ȱŘǯŗǱȱȱȱȱ ȱǭȱ
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2009
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Total

Demand for biodiesel is also projected to increase based on the anticipated proliferation of biodiesel blending with petroleum diesel at the 5% and 20% levels. By 2017, it is
forecasted that Costa Rica will require over 930 million liters to meet demand created
by a 20% diesel blend.
Chart 2.1c: Projected Demand for Biodiesel

1000

Million Liters

800
600
400
200
0
2005

2007

2010

2012

2015

2017

5% Blend (B5)

159.7

166.9

184.3

196.8

217.3

232.4

20% Blend (B20)

639.7

667.7

736.9

787.3

869.4

928.8

Exportation
Costa Rica exported over 121 million liters of ethanol in 2005, up from nearly 116 million in 2004 and 65.6 million in 2003. Costa Rica also imported nearly 150 million liters
of ethanol in 2005, up from 95 million in 2004.30ȱȱȱǰȱȱȂȱ ȱ
of duty-free ethanol exports is 117.3 million liters. According to the US government,
Costa Rica exceeded that limit in 2005, the year the agreement was signed, and the effects of the CAFTA quota remain to be seen.31
D) PRIVATE SECTOR
As discussed, Petrobras and RECOPE are involved in the promotion of ethanol blend
ȱȱȱȱŜŖȱȱȱȱȱęȱȱȱȱǯȱȱȱȱȱ
interested in building an ethanol plant in the country and is awaiting the necessary
permits.
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2.1 COSTA RICA
Ǽȱȱȱ ȱǭȱ32
Specialists from the School of Electrical Engineering and the Department of Engineering at the University of Costa Rica have commenced work on an initiative, the Biodiesel
ǰȱ ȱȱȱȱȱĜȱ ¢ȱȱ¡ȱȱȱȱǯȱȱȱȱȱȱȱȱȱǰȱęȱȱ
 ȱȱȱȱǰȱȱȱȱę¢ȱȱȱȱȱ
ȱ¢Ȃȱǯȱȱ ȱǰȱȱȱȱ¢Ȃȱȱistry Laboratory in the School of Chemistry are looking at the characteristics of palm
oil, its potential alternative uses, and the microbial degradation of biodiesel made from
ǯȱ ȱȱ ȱ ȱ ¢Ȃȱ Ȭȱ ȱ ǰȱ ŗŖȱ ȱ ȱ ȱ
ǯȱȱȱȱȱȱȱęȱȱǯȱ¢ȱǱ
•
•
•
•

Fuel Oil from African Palm;
Biomass Fuel;
Synthetic Fuel with a base of Agroindustrial Products; and
Agroindustrial Modules of Mini Ethanol Distilleries as a Base for Petroleum Substitution.

F) CONCLUSION
Costa Rica, like a number of other countries in the region, has developed mainly as an
¡ȱȱǰȱȱȱȱȱȱę¢ǯȱȱȱȱȱȱȱȱȱȱ ǰȱ ȱȱȱȱęȱ
incentives and public education campaigns, will allow for the development of a robust
domestic market. Costa Rica has huge potential for the development of a biofuels
¢ǰȱȱȱȱȱȱĴȱȱȱǰȱȱ ȱ
above-average infrastructure and private sector know-how, will be advantageous in
ȱȱǯȱȱȱȱ ȱȱǰȱȱęȱȱcessful implementation will be required to assure success.
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Source: World Factbook

A) INTRODUCTION
¢ǰȱȂȱȱ¢ȱȱȱȱ¢ȱȱȱȱȂȱ¢ǯȱ ȱ  ǰȱ ȱ ǰȱ ȱ Ĝǰȱ ȱ Ěȱ ȱ ȱ
international sugar market have hurt its competitiveness. The industry has downsized drastically in order to survive. Increasing global demand for ethanol may be
ȱ¢ȱȱȱȱȂȱȱ¢ǯȱȱȱȂȱȱ
ȱȱȱȱȱǰȱȱ¢ȱȱ¢ȱȱĞȱȱȱȱ
regulatory framework to support it. In order for a biofuels industry to be viable, the
country will need to invest heavily in production facilities and allow foreign entities to
ȱȱȱȂȱǯȱȱ
B) GOVERNMENT POLICIES

While Cuba does not yet have enabling legislation, the nation has political momentum
ȱȱȱǯȱȱȱȱȱȱȱǰȱȂȱȱister, the country plans to increase production by at least 25% this year and will triple
production to 3 million tons within the next few years.4 However, in order to achieve
such a goal, the industry will require substantial investment to upgrade outdated and
Ĝȱǰȱȱ¡ȱȱȱȱ ȱȱȱȱȱȱȱȱ¢Ȃȱȱ¢ȱȱŗşśşǯȱȱ
C) CURRENT SITUATION
Energy Matrix
ȱȱȱȱŝŖƖȱȱȂȱ¢ȱ¢ȱ¢ǰȱȱȱ¢ȱ
ȱȱĚȱȱȱȱȱȱ¢ȱǯȱȱ
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ȱȱȱȱ Ȃȱȱęȱȱǰȱȱȱȱȱȱ
ȱȱȱȱǯȱȱǯǯȱȱ ȱȱȂȱȱport quota by 7 million tons in 1960, a Cold war maneuver that led to the nationalization of $850 million in US assets.1 Throughout the subsequent decades and the US
ǰȱ ȱ ȱ Ȃȱ ȱ ¢ȱ ȱ  ¢ȱ ȱ ȱ ȱ
¢ȱȱȱȱȱǯȱȱĞȱȱȱǰȱȂȱȱȱ
declined from 13 million to 5-6 million tons per year, forcing Cuba to acquire energy
resources on the international market.2ȱȱȱȱ¢ȱęȱȱȱ
ȱȱȱȱĜȱȱ¢ǰȱȱ ȱȱȱȱŝŗȱȱȱ
156 factories by 2003.3ȱȱȱęȱȱȱȱȱȱȱȱȱ
¢ȱȂȱ¢ǰȱȱȱ¢ȱȱ¢ȱȱȱǰȱȱ
ȱ Ĝȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ £ȱ
the industry.
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Chart 2.2a: Cuba’s Energy Matrix

Gas: 4.8%

Oil: 72.6%

Hydro: 0.1%

Renewables &
Waste: 22.3%
Coal: 0.2%
Source: International Energy Agency6

ȱ ȱ ȱ ȱ ȱ ęȱ ǰȱ  ǰȱ ȱ ȱ ȱ ȱ national investors and reduced pressure to diversify the energy supply. European,
£ǰȱǰȱȱȱȱȱ¡ȱȱȱęȱȱȱȬ
ȱŜŖƖȱȱȱȱȱȱ ȱȱǻǼǯ6 In addition,
Cuba purchases approximately 100,000 barrels of oil a day from Venezuela at highly
discounted prices and is able to resell what it does not use.7 The improved oil picture
notwithstanding, the government appears to recognize the need to diversify and the
ȱȱ ȱȱȱȱȂȱ¢ȱȱȱȱȱ
ȱȂȱȱ¢ǯ
Sugar Industry
At the turn of the century, 1,720,791 hectares of land were dedicated to sugar production, approximately half of all agricultural land.8ȱȱ  ǰȱȱȱęȱȱę¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ¢ȱ ȱ
total production capacity. By 2003, total land for sugarcane production was reduced to
1.5 million hectares.9 Production levels have declined accordingly. In 2006, Cuba only
produced 1.2 million tons of raw sugar, its lowest output since 1908.10
Nonetheless, according to Luis Galvez of the Cuban Research Institute for Sugarcane
Derivatives, Cuba has 17 distilleries with combined capacity of up to 180 million liters
of ethanol annually.11 The government has vowed to invest further in the industry and
increase capacity by at least 15% in the next year. By 2010, Cuba hopes to produce 500
ȱȱȱȱ¢ǰȱȱęȱǯ12
D) PRIVATE SECTOR
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ȱȱȱȱȱĴȱȱȱǰȱȱ¢ȱ ȱȱȱȱȱ
to foreign investment. Local authorities have recognized the need to transform the
ȱȱȱȱȱǰȱęȱ¢ȱȱȱȱȱ
value. Modernizing the industry will allow for the production of fuel ethanol as well
as increase electricity generation from sugarcane bagasse. Currently, the government
ȱ ȱ ȱ ęȱ ȱ ȱ ȱ ȱ ȱ ¢ǯȱ ȱȱ ȱ
2003, almost a dozen joint ventures were underway with investors from Spain, Mexico,
Canada, Italy, and France working on sugarcane byproducts, which comprise 8% of
the total industry.13ȱȱěȱ ȱȱȱȱȱȱ¢Ȃȱȱȱ
construct facilities for ethanol production.
Ǽȱȱȱ ȱǭȱ
¢ǰȱȱȱȱȱȱȱȱĝȱȱ¢ȱȱęeries and distilleries. Researchers from Mexico and Cuba have devised a small-scale
ęȱ¢ȱȱȱȱȱĴȱ¢ȱǰȱȱȱ
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bagasse as support.14 ȱ ȱȱȱȱĝǰȱȱȱȱȱȱȱ
a larger, industrial scale in countries producing substantial quantities of ethanol, such
as Brazil and the US.
ȱȱĜȱȱ¢ȱȱȱȱȱȱȱȱ£ȱȱ
ȱ¢ǰȱȱ ¤ȱȱȱȱȱȱȱduction of grass feedstock for biodiesel production. The United Nations Development
Program is conducting a reforestation project to improve the production of jatropha
curcas, a forest species commonly used as a biodiesel feedstock. While the biodiesel
industry has not yet matured, increased production of jatropha curcas could eventu¢ȱȱȱȱęȱȱȂȱ¢ȱǯȱȱ
F) CONCLUSION
ȱȂȱȱȱ¢ȱȱȱȱȱǰȱȱ
¢ȱȱęȱȱȱȱȱȱȱȱǯȱȱȱȱ
ȱȂȱȱ¢ȱȱȱ ȱȱȱȱ¢Ȃȱȱȱ
ęȱǯȱȱȱ ȱȱȱ¡ȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱĴȱȱȱ¢ȱȱ
develop a viable industry.
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2.3 DOMINICAN REPUBLIC

Source: World Factbook

A) INTRODUCTION

B) GOVERNMENT POLICIES1
Renewable fuels legislation in not new to the Dominican Republic. The country passed
ȱȱȱŗşŚŞȱǻȱȱȱ ȱǼǯȱȱ ȱŘŖŖŖȱȱŘŖŖŗǰȱ ȱ
112-00 for Hydrocarbons and Law 125-01 for Electricity created incentives for renewable energy development. In 2002, Decree 557-02 addressed electricity generation in
sugar plants.
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ȱȱǰȱ ȱȱȱȱȱ Ûȱ ȱ ǰȱȱȱtential for larger-scale production and consumption of both ethanol and biodiesel. The
¢ȂȱȬȱȱ¢ȱȱ ǰȱȱȱȱȱ
constant, and the political will exists to promote biofuels for increased energy independence and rural development. The Dominican Republic imports all the petroleum
ȱ ǰȱ ȱ ȱ ȱ ęȱ ǯȱ ȱ¢ǰȱ ȱ ȱ ȱ Ȃȱ
sugar-industry value chain will help support rural development and potentially help
improve the conditions under which Haitian migrants work and live on sugar plantations and their surrounding bateys, or living communities. Barriers to the development
of a biofuels sector include outdated sugar mills, inadequate investment, and limited
ȱ ȱȱȱęȱȱ ȱǯȱȱȱȱȱȱ
is passed, the opportunities for expansion of the sector will likely surge.
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ȱŝřŘȬŖŘǰȱȱȱȱŘŖŖŘǰȱ ȱȱȱęȱȱ¡ȱȱ¢ȱȱ
incentives for ethanol. It sought to implement a wide-reaching plan to promote the
development of the biofuels agroindustry and other forms of alternative energy. Ofę¢ȱĴȱȱȱȱȱȱȱLaw of Incentives for the Development
of Renewable Energy Sources and their Special Regimens in 2005, the decree:
• Guarantees a 100% tax exemption for imported machinery, equipment, and accessories;
• Grants a 10-year income tax holiday for businesses in the sector;
• Permits the transfer of 50% of investments made in internal consumption with renewable energies to income tax; and
• Guarantees market share to renewable energies.
In addition to this large step in promoting renewable energy production, on November
8, 2005, Dominican President Leonel Fernandez signed an agreement with Colombian
President Alvaro Uribe through which Colombia would provide energy assistance and
transfer technology for ethanol production to the Dominican Republic.2
CAFTA/ Caribbean Basin Initiative
ȱȱȱȱ ȱǻ Ǽǰȱȱ¡ȱȱȱȱted duty-free to the United States up to 7% of US production, with additional rules-oforigin stipulations which allow for additional export volumes. The Dominican Republic, along with other members of the accord, are prime targets for foreign investment by
investors wishing to tap into the US ethanol import market. The CAFTA stipulations
are essentially the same as those of the CBI and will supersede them.
Relations with Brazil
In June 2005, Brazilian Foreign Minister Celso Amorin went to Santo Domingo to meet
with President Fernandez. Leading a delegation of 20 businessmen, Amorin discussed
with Fernandez the possibility of a partnership between the two countries for the production of ethanol. The objectives of collaboration would be to assist the island nation
in improving the genetic make-up of sugarcane crops.3
C) CURRENT SITUATION4
History
Sugarcane has historically been an important crop for the Dominican Republic, acȱȱŞśƖȱȱȱ¢Ȃȱ¡ȱȱȱȱȬŗşŞŖǯȱȱ  ǰȱtion and seeded-land peaked in the 1980s and 1990s, and waning international prices
and US quotas, coupled with underinvestment in the sector, have resulted in a decline
ȱȱȂȱȱ¢ǯ
Energy Matrix
The Dominican Republic uses a great deal of oil, which constituted 72.4% of its en¢ȱ¡ȱȱŘŖŖřȱǽȱŘǯŘǾǯȱȱȱ¢ȱȱȱȱȱȱȱǰȱ
including 7.475 billion liters of petroleum in 2003. The country spends $2.5 billion, or
35% of its total annual revenues, on fuel imports,5ȱȱȱěȱȱȱ
petroleum shortages. The Dominican Republic also has well known gaps in power
generation and electricity coverage. Increased production and consumption of biofuels
could alleviate some of these problems.
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Chart 2.3a: Dominican Republic’s Energy Matrix (2003)

Hydro: 1.3%
Coal: 8.2%

Combination,
Renewal & Waste:
18.1%

Oil: 72.4%

Source: International Energy Agency6
Production
ȱȂȱȱȱȱȱŚǯŞŚȱȱǰȱȱ ȱŘŝśǰŖŖŖȱȱȱǯȱ
ȱ¢ȱȱŗǯŖŞŞȱȱȱǻŘŘǯŚşƖǼȱȱȱȱȱŚşŜǰśŞŚȱȱ
ǻŗŖǯŘŜƖǼȱ ȱ ȱ ȱ ǯ7 The Dominican Republic has up to 350,000
hectares of traditional sugarcane land, 200,000 of which could be used for biofuels production without diverting land from food crops. In 2004, the country produced 5.55
million metric tons of cane from 136,000 hectares,8 which is down from its peaks of 11.8
ȱȱȱȱȱȱǻŗşŞŘǼȱȱŘřŚǰŖŖŖȱȱȱȱȱ
ǻŗşşřǼǯ9
Table 2.3a: Yield per hectare of Sugarcane and Sugar crops (tons/ha)

0
1

Ethanol Production
ĴȱȱȱȱȱȱȂȱȱǰȱȱȱȱ¢ȱȱ
some small-scale production takes place due to the sheer size of its sugarcane crop
ȱȱ¢Ȃȱ¢ȱȱȱǯȱȱ¢ȱȱȱȱȱ
ȱŜŗǯŘȱȱȱǻřŞśǰŖŖŖȱǼȱȱȱȱȱśƖȱȱȱȱŘŖŖŜȱ
ǽȱŘǯŘǾǰȱ ȱ ȱȱȱȱȬȱȱȱȱǯȱ
Structure of the Sugar Industry
ȱȂȱȱǰȱȱĚǰȱȱ ȱȱǯȱȱȱȱȱstructure is old, and more than half of the plants were built in the 19th century. Only
ȱȱȱȱȱǽȱŘǯŘǾǯȱ
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ȱŘǯřǱȱ¢ȱȱȱȱȂȱȱęȱ
Facility
Porvenir
Angelina
Consuelo
Cristobal Colon
Santa Fe
Quisqueya
CAEI
OZAMA
Amistad
Boca Chica
Central Romana
Montellano
Barahona
Catarey
Rio Haina
Esperanza
Totals
Source: Industria Azucarera Dominicana11, * Blanks are operational plants
Total sugar production in 2005 was nearly 464,000 metric tons, 40.22% of which was
¡ǯȱȱȱȱȱȱŗşşŖȱȱȱȱ¢ȱǽȱŘǯŘǾǯȱ
The decline and recovery at the turn of the decade was due, in part, to the transfer of
public sugar mills to private investors between 1999 and 2000 for the purpose of recapitalization, legislation for which was approved by Congress in 1997.12
Table 2.3c: Sugar Production, Exportation and Consumption13

CEA
1980
1990
Subtotal
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
Subtotal
TOTAL
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651,685
273,444
925,129
222,447
189,594
225,766
157,134
53,912
109,777
62,109
116,958
98,423
96,414
69,568
1,357,497
2,282,626

Production
Romana
293,081
263,744
558,825
245,526
324,508
400,152
272,580
214,602
289,247
304,795
272,272
317,810
364,348
327,800
3,333,640
3,890,465

Vicini
67,838
19,114
86,952
40,341
57,580
69,686
65,116
79,236
65,636
68,631
59,408
80,372
68,372
66,488
720,866
807,818

Total

Exportation Consumption

1,042,853
584,827
1,627,680
533,277
571,682
695,604
494,830
347,750
465,660
435,535
448,638
496,605
529,134
463,856
5,482,571
7,110,251

460,997
460,997
238,058
350,940
357,060
268,350
190,657
185,346
185,346
185,335
185,335
185,335
186,555
2,518,317
2,979,314

202,462
195,104
397,566
290,779
253,910
265,975
289,386
210,760
299,440
341,432
348,507
300,764
334,984
278,850*
3,214,787
3,612,353

Source: Industria Azucarera Dominicana14, * January - October
Biodiesel Production
There is currently no large-scale biodiesel production in the DR, but the country has
8,000 planted hectares of African palm, and an additional 10,000 available hectares.
ȱȱȱȱŗśǯřŚȱȱȱȱȱȱȱǽȱŘǯŘǾǯȱ
Jatropha is also indigenous to the region.
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Table 2.3d: Yield per hectare (tons/ ha) of Palm kernel equivalents

Costa Rica
Dominican Republic
El Salvador
Guatemala
Honduras
Nicaragua
Panama

Source: FAO STAT15
Competitiveness
A study touting the capability of the Dominican Republic to produce biofuels was preȱȱȱ¢ȂȱȱȱȱȱȱŘŖŖŜǯȱȱȱȱ
ȱȱȱȱȱȱȂȱǰȱȱǰȱȱȱ
Plata in the north, and in La Altagracia. The report estimated that the country has the
capacity to produce 31.75 to 34.6 million liters of feedstock from which to produce
biodiesel.16
Level of domestic consumption
Currently, the DR consumes a small amount of ethanol. With a 22% blend, however,
ȱȱȱŘśşȱȱȱǽȱŘǯŘǾǯȱ
Table 2.3e: Ethanol Consumption Projection

2006
2007
2008
2009
2010

Gasoline Consumption (L)
1,226,156,826.14
1,178,230,132.45
1,177,994,486.45
1,177,758,888.14
1,177,523,335.93

Blend %
5
12
16
19
22

Ethanol Consumption (L)
61,307,734
141,387,600
188,478,965
223,774,121
259,019,995

Source: CNE, 11
ȱ ¢Ȃȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ ŘŜśǯśȱ ȱ
ȱǻŗǯŜŝȱȱǼȱȱ¢ǰȱȱȱ¢ȱȱȱŘŖƖȱȱȱ
develops the proper regulatory, legislative, and public-education measures to accom¢ȱȱǽȱŘǯŘǾǯȱ

2006
2007
2008
2009
2010

Diesel Consumption (L)
1,325,082,529.74
1,325,745,070.60
1,326,407,943.70
1,327,071,147.47
1,327,734,681.89

Blend %
2
5
10
15
20

Biodiesel Consumption (L)
26,501,650.25
66,277,708.81
132,640,784.51
199,060,676.09
265,546,937.65

Source: CNE, 12
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Exportation
The Dominican Republic does not currently export biofuels; however, based on its participation in both CAFTA and the CBI, it will have guaranteed access to the US ethanol
import market. The DR could also export supplies to Haiti, which currently lacks the
infrastructure or crops to produce ethanol internally.
D) PRIVATE SECTOR
ȱȱȱȂȱȱ¢ȱȱȱȱȱȱȱȱǯȱȱ ȱ
September 2002, Hong Kong-based Cavendish International announced that it would
invest $250 million to refurbish the Haina River sugar mill, once the largest mill in the
world, and construct a second mill for ethanol production in San Pedro de Macoris.17
Additionally, a consortium led by Belgium-based Alcogroup announced plans to build
an ethanol plant in Monte Plata in 2006, and the Dominican sugar cooperative says that
ȱȱȱȱ ȱȱȱȱȱȱȱȱȱę¢ȱȱȱȱ
plant.18 Investments are likely to continue to materialize, both internally and from
foreign sources such as Brazil and Colombia, countries with which the DR has technical cooperation agreements. Investors may come from as far away as Russia, which is
¢ȱȱȱ ȱȱȱȱȱ ȱǻȱ ȱǼǯȱȱȱ
internal investment, the government will likely need to embark upon a promotion
campaign among sugar producers and domestic investors.
Ǽȱȱȱ ȱǭȱ
There is likely some research taking place in the DR with respect to biofuels producǰȱȱȱȱȱǯȱȱȂȱȱ¢ȱȱȱ
ȱǻǼȱȱȱ¢ȱȱěȱȱ¢ǰȱ¢ǰȱ¢ǰȱ
and engineering. INTEC, the University Institute of Technology, also located in Santo
Domingo, is investigating the potential for generating energy from seaweed.19 As the
sector develops, R&D for improvements in crop yield and processing will likely materialize. There will also be potential for collaboration with Brazil, Colombia, and other
Caribbean nations.
F) CONCLUSION
The Dominican Republic has the potential to produce both ethanol and biodiesel, and
the need for energy independence and rural development will propel renewable fuels
programs in the country. The country still lacks a comprehensive legal framework and
investment for the sector, but will be able to address these issues through legislation
and technical cooperation with countries expert in biofuels production. Additionally,
ȱ Ȃȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
foreign investment.
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Source: World Factbook

A) INTRODUCTION
ȱȱȱȱęȱȱȱȱȱȱȱȱȱȱtral America. Though not yet as advanced as Costa Rica or Guatemala in terms of pubȬ¢ȱȱȱȱǰȱȱ¢Ȃȱȱ¢ȱȱ¡ȱ
the productivity and organization needed to serve as a foundation for a viable biofuels
industry. Ethanol production in El Salvador is currently relatively small; however,
the country is exporting biofuels to several countries, including the US. Additionally,
biodiesel production is in the trial stage. For both of these market segments, regulatory
reform is still needed to promote production, use, and export on a greater scale. Feedstock production and investment in processing facilities are two principal challenges to
ȱȂȱȱǯȱ
B) GOVERNMENT POLICIES

ȱȱ¢ȱȱ ȱ¢ȱǻ Ǽǰȱȱȱ¢Ȃȱ¢ȱȱ
¢ǰȱȱȱȱȱȱȱ ȱ¢ȱȱǻǼǰȱ
which provides low interest loans to cover payments due to lending banks for renewable energy projects.2 The ministry has also partnered with the Austrian Technical
Cooperation Trust Fund to provide information to decision makers on the implementation of a biodiesel program. The goal of the project, which will include a $73,360
contribution from the fund and $15,000 form the ministry, is to incorporate the private
sector and elaborate domestic and international opportunities.3
CAFTA
As outlined in the regional overview, Central American countries will continue to en-
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The Salvadoran government is preparing a law to promote and regulate the production
of ethanol, as well as biodiesel, according to Economic Minister Yolanda de Gavidia.
ȱ¡ȱȱȱȱ Ĵȱȱ ȱȱȱȱ¢ȱȱȱsembly. The law establishes that, beginning September 1, 2007, all gasoline distributed
in El Salvador must contain ethanol as an oxygenating agent. The minimum blend will
be between 8% and 10% ethanol. By that same date, the import of fuels that contain
MTBE or MMT will be forbidden, as will any other oxygenating agent that is not derived from renewable sources. The Executive Decree places the Director of Hydrocarbons and Mines in charge of managing production quotas. Those entities engaged in
ȱȱȱȱ ȱ¢ȱěȬȱȱȱ¢ȱȱȱȱ
used to produce ethanol for two years. During that time, revenues derived from ethanol sales will be tax exempt.1
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¢ȱěȬȱȱȱȱǯǯȱȱȱȱȱȱȱȱ ȱ
ȱȱ¡ȱȱȱ ǯȱȱȱǰȱȱęȱȱȱȱ
ȱȱȱȱȱǱȱŗşǯŝȱȱȱǻśǯŘȱȱǼȱȱ
ȱęȱ¢ȱ ȱȱȱȱŚǯşŘȱȱȱǻŗǯřȱȱǼȱȱ¢ȱ
not exceeding 10% of the quota. This should continue to encourage the development
of biofuels capabilities and production in the country.
Relations with Brazil
ȱȱ £ǰȱȱȱȱ ¢ȱȱȱȱȱȂȱ¢ȱ
of Economy, visited Brazil along with representatives of other Central American countries in 2005. The goal of the trip was to learn from the successful Brazilian experience
in the production of ethanol.4ȱȱ£ȱęȱ¢ȱȱȱȱȱȱȱȱ
ȱȱǽȱȱǾǯ
ȱ ȱŘŖŖŜǰȱȱȱȱȱǰȱęȱȱȱȱ
ȱ ȱ£ȱȱȱȱȱȱȱȱȱȱȱǻǼǯȱ
El Salvador was also one of the countries to sign the Protocol of Intention for Technical
Cooperation in the Area of Production Techniques and the Use of Ethanol in September
2005.5
C) CURRENT SITUATION
Energy Matrix
ȱȱȱŚŜǯŘƖȱȱȱȂȱ¢ȱ¢ȱǽȱŘǯřǾǯȱȱ ȱŘŖŖśǰȱȱȱ
ȱǞşŖŖǯŝȱȱȱ¢ȱŘǯśŚȱȱȱǻŗŜȱȱǼȱȱȱucts, up from $671.5 million the year before.6 There is a consumer market for renewable and waste energy derived from biomass, particularly for rural power generation
ȱ ęǰȱ ȱ ȱ ęȱ ȱ  ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱǲȱę ȱȱ¢ȱȱȱ¢Ȃȱȱȱ
cooking fuel.7 ȱŘŖŖŘǰȱȱȱȱ¢ȱǻǼȱȱȱȱtricity from bagasse, which is fed into the national energy grid. Electricity continues to
be generated in this way during the harvest period.8
Chart 2.4a: El Salvador’s Energy Matrix (2003)

Hydro: 2.8%
Combination,
Renewal & Waste:
32.3%

Oil: 46.2%

Geothermal/Solar/
Wind: 18.6%
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9
8
Source:
Energy
Agency
Source:International
International
Energy
Agency

History
In the late 1980s, El Salvador bought four distilling plants from Venezuela: two with
production capacity of 120,000 liters/day, and two of 60,000 liters/day. The two larger
plants were installed and produced a gasoline-ethanol blend until 1991, when producȱ ȱǯȱȱȱ ȱȱȱ ȱȱǯȱȱȱȱěȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǻ ȱ ȱ ȱ ȱ ȱ ȱ
alternative fuels despite their economic advantages) doomed the projects.10
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Current Production
El Salvador has a land area of 2.07 million hectares, 45,000 hectares of which are irǯȱȱȱȱȱŜŚşǰřśşȱȱǻřŗǯřŝƖǼȱȱȱǰȱȱȱǰȱ
ȱ ŘŚśǰşŗŜȱ ȱ ǻŗŗǯŞŞƖǼȱ ȱ ȱ ȱ ǯ11 Sugarcane is the main
feedstock crop for ethanol production, and the country has the greatest percentage of
land in Central America devoted to sugarcane: roughly 3.9%.12ȱȱ ȱŘŖŖŚǰȱȱȂȱ
ȱȱȱȱ¢ȱ ȱşŘǯŚśȱȱȱȱǽȱŘǯřǾǰȱ ǰȱȱ¢ȱȱ¢ȂȱȱŜŖǰŖŖŖ13 hectares of devoted land, gives the country a
sugarcane and sugar crop production of more than 5.5 million tons of cane and sugar
crop cultivation. This yield, as illustrated in Table 2.3a, is the second highest for the reȱȱȱȱȱȱȱ¤ǰȱ ǰȱȱȱȱǯ
Table 2.4a: Yield per hectare of Sugar cane and Sugar crops (tons/ha)

14 13
Source:
STAT
Source:FAO
FAO
STAT

Ethanol Production
ȱȱȱȂȱȱȱȱǰȱȱȱ¢ȱ¡ȱ¢ȱ
84 million liters in 2005, and as investments and demand increase, production is exȱȱǯȱȱȱȱȱ¢Ȃȱȱȱȱȱ¢ȱȱ¢ȱ
ethanol imported from countries like Brazil. The Inter-American Development Bank is
currently providing technical cooperation to help determine the feasibility of developing ethanol plants which utilize sugarcane as well as to identify and evaluate the sites
in-country with the most potential.

Currently, 59% of sugarcane producers are independent cultivators. The remaining
ŚŗƖȱ ȱ ȱ ȱ ŚŝŖȱ ěȱ ȱ ȱ ȱ ǯȱ ȱ ȱ jority of production is carried out by small operations; the average landholding is 50
hectares.15 According to the association, the sector generates nearly 48,000 direct and
ȱ ȱ ŗŞŝǰŖŖŖȱ ȱ ȱ ȱ ęȱ ȱ ȱ ŘŘŚǰŖŖŖȱ ȱ ǻȱ rate estimate puts the total number of jobs directly and indirectly associated with the
sugarcane sector in 2004 at 375,00016). Although there are more than 7,000 sugarcane
farmers working the roughly 60,000 hectares of sugarcane planted in El Salvador, the
sugar processing industry is highly concentrated, with more than 60% of total production occurring in the four largest companies: Central Izalco, El Angel, Chaparrastique,
ȱȱÛǯ17
ȱȱŘŖŖśǰȱȱȱȱȂȱȱȱȱ ȱǯȱȱȱęȱȱlima and El Carmen were listed as inactive, but as late as 2004, Colima was operating
ȱȱȱ¢ȱȱŘǰŖŖŖȱȱȱ¢ȱǽȱŘǯřǾǯȱȱȱǰȱǰȱȱǰȱȱÛǰȱȱǰȱ ȱȱȱȱȱ ȱ
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Structure of the Sugar Industry
ȱȂȱȱ¢ȱȱ¢ȱȱ¢ȱȱȱȱȱȱǰȱȱȬęȱ£ǯȱȱȱȱȱȱ¢£ȱȱȱ
and productivity of the sector, and establishes linkages between sugar producers in El
Salvador and international organizations and coordinating bodies. All of the plants
listed in Table 2.3b, with the exception of Colima, are part of the association. According
ȱȱǰȱȱȱȱȱȱŗŖŖƖȱȱȱȂȱȱǰȱ ȱȱȱȱȱ¢ȱŘŖƖȱȱȱȂȱȱ ǯ
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ȱ ȱ ¢ǯȱ ȱ ¢ȱ ¢ȱ ȱ ȱ ¢ȱ ȱ àȱ Ûȱ ȱ
ȱǻ Ǽǯȱȱȱȱ £ȱǻȱǼǰȱȱȱȱȱȱȱ¢ȱǯȱȱ £ȱȱȱȱȱÛȱȱȱ
ȱǲȱȱȱę¢ȱȱȱàȱȱȱǲȱȱȱȱ
is owned by three families, the most important of which is the Borja Nathan family,
which serves as facility administrator.18
Table 2.4b: Crushing Capacity of Salvadoran Sugarcane Facilities

Facility
Central Izalco
El Ángel
Chaparrastique
La Cabaña
Jiboa
Chanmico
San Francisco
La Magdalena
Colima
Total

Capacity
(ton/ day)
9,200
7,500
6,000
5,750
5,000
4,000
3,500
3,500
2,000
46,450

19
Source:
Source:UN/CEPAL
UN/ CEPAL18

ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Ĝȱ ȱ ȱ ǰȱ ȱ
though there has been a marked trend towards the reduction of seeded land. In 2004,
ȱ¢ȂȱȱȱȱŘǯŚƖȱȱ ȱȱȱȱǞřŝȱȱȱenue, $10 million less than in 2003, according to the Salvadoran Central Reserve Bank.20
In 2006, El Salvador produced 5.27 million tons of sugar.21 According to the sugar association, El Salvador exports 50% of its sugar production.
Table 2.4c: Indicators for the Sugarcane Industry in El Salvador

21 22
Source:
UN/CEPAL
Source: UN/CEPAL
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Biodiesel
ȱȱ¢ȱȱ¢ǰȱǰȱȱȱǻǼǰȱȱĴǰȱ
which can be used as feedstock for biodiesel. Biodiesel production, however, has only
ȱȱ¡ȱȱȱȱȱȱȱ ȱǻ Ǽǲȱ
test programs have had good results using biodiesel to power buses.23ȱȱȱȱęȱ
D1 Oils has also launched a pilot program to produce biodiesel from jatropha in El
Salvador.
Competitiveness
ȱǰȱȱ ȱȱȱȱ ǰȱȱȱęȱȱȱȱ
ȱȱ ȱ ȱȱȱǯȱȱ ȱȱȱĜȱȱ¢ǰȱȱ
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productivity, good organization, and government participation, and is believed to have
industry indicators comparable to those found in Brazil.24
Domestic Consumption
ȱȱ¢ȱȱęȱȱȱȱǯȱȱȱ
has not actively promoted biofuels use domestically, a practice which is likely to change
ȱȱȱȱȱȱȱȱ£ȱ ȱǽȱ ȱ¢Ǿǯȱȱȱȱȱȱȱȱǰȱȱ¢ȱȱȱ
able to meet a projected demand of 56.7 million liters of ethanol per year.25
Exports
ȱȂȱȱ¡ȱȱŘŖŖśȱ ȱ ȱŞřǯŞȱȱŞşǯŝȱȱǰȱȱȱ
nearly 26.1 million in 2004 and 30.7 million in 2003. The country also imported nearly
130 million liters of ethanol in 2005, up from roughly 40.5 million in 2004.26 Accordȱȱȱȱ¢ȱȱ¢ǰȱȱȂȱ¡ȱȱȱȱȱ
States is projected to increase under the CAFTA agreement, and with these increases,
ȱȱ¢ȱȱ¢ȱȱȱŗśȱ¢ȱǽȱŘǯřǾǯ27
Chart 2.4b: Ethanol Export Quotas to the United States
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Investment in the Salvadoran biofuels industry is steadily improving. In September
2004, US agricultural giant Cargill decided to build an $8 million dehydration unit in
ȱȱȱȱȱȱ ȱ£ȱęȱ¢ȱȱȱȱȱ
ǯȱȱȱȱȱŘřŞǯŝȱȱȬ¢ȱȱǻŜřȱȱǼȱ ȱ
to begin in 2005.28 The goal of this plant was to bring ethanol from Brazil into the US,
taking advantage of tax incentives under the Caribbean Basin Initiative.29 The plant
began exporting in 2006.30 The La Cabana distillery in Agolares, operating 120 days
a year, produces fuel ethanol at 60,000 liters per day and hopes to double its capacity
by 2006-07.31 The company has already invested $800,000 to expand its production
capabilities.32
ȱȱȱǰȱȱęȱŗȱȱȱȱȱȱȱȱȱ
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2.4 EL SALVADOR
ȱȱȱȱȱǯȱȱȱȱȱȱȱŘǰśŖŖȱȱȱęȱ
ȱȱŗǰŖŖŖȱȱǯȱȱęȱȱȱȱȱȱȱęȱȱ¡tions, they should be producing biodiesel by 2007.33
Overall, Salvadorans interested in producing renewable fuels believe that the biofuels
law currently under legislative review should contain incentives to promote the production and use of these fuels and to facilitate the entrance of new players through tax
breaks and low-interest loans.34
Ǽȱȱȱ ȱǭȱȱ
Information on research and development activities in El Salvador is not easily accessible, which suggests that R&D in the biofuels sector is not as prevalent as it could be.
There will be a forum on alternative energy in El Salvador during the second week
of November in which they will try to identify the entities developing projects and
research in this area.35
Sun Energy Corp., a renewable energy company based in Santa Ana, El Salvador is currently engaged in research and development activities related to biodiesel production.
The company aims to produce biodiesel from waste vegetable oils and oils it will produce itself from jatropha or castor bean. It also intends to investigate the feasibility of
ȱȱȱ ȱȱȱȱ¢ȱȱȂȱȱ¢ǯ36
F) CONCLUSION
El Salvador has great potential in the ethanol industry, given the productivity of its
sugar industry and its privileged position in relation to the US market. To be able to inȱȱȱȱ¢Ȃȱ¢ȱ¡ǰȱ ǰȱȱȂȱȱ
needs to provide incentives for investors and guarantee a market through blending
requirements and public awareness campaigns. Raw material must be produced on
ȱȱȱȱ¡ȱȱȱȱȱȂȱȱ¢ǯȱȱȱ ȱȱȱȱȱĜȱ¢ȱȱ ȱȱȱ ȱȱȱ
Brazil, which possess the expertise in both R&D and production to assist the country in
developing its biofuels sector. On a positive note, the investment climate in El Salvador
ȱęȱȱȱ¢Ȃȱ¢ȱȱĴȱȱǯ
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Source: World Factbook

A) INTRODUCTION
Guatemala has become a central focus for the development of alternative energy
sources, and particularly ethanol and biodiesel. The maturity and competitiveness
of the sugar sector coupled with previous investment in ethanol technologies make
the development of a viable biofuels market in Guatemala increasingly feasible. Furǰȱ Ȃȱ ȱ ȱ ȱ Ȃȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱ¢Ȃȱȱȱȱȱȱȱȱȱ
biodiesel industry. Opportune economic and political conditions exist in Guatemala to
ȱȱȱ¢ȱȱ¢ȱ¢ȱȱ¢ȂȱȬȱǰȱ
reduce its dependence on foreign oil, generate employment, and reduce domestic and
global environmental degradation. Guatemala is well positioned to become a model
for sustainable biofuels development for the region and for the world.

Beginning in the 1980s, industrial organizations began focused discussions with government, the sugar sector, and the Ministry of Energy and Mining on including ethanol
in the fuel mix. Guatemala began promoting the use of ethanol through fuel standards
in 1985, with the enforcement of Decree 17/85. The law allowed for a blend of up to 25%
ethanol, but due to poor planning, a lack of technical capability, and scant interest from
¢ȱ¢ǰȱȱȱȱȱȱȱĴȱěǯ1ȱȱ Ĝȱǰȱȱȱ
ȱȱǰȱĚȱȱǰȱȱĜȱȱǰȱȱȱ
factors, have inhibited the growth of a domestic ethanol market. The absence of a clear
institutional and regulatory framework, coupled with opposition from oil importers,
ȱȱ ȱȱȱȱȱȱȱǯȱȱĞȱ¢ȱȱ
ǰȱ£ȱę¢ȱȱȱȱȱȱ£ȱȱȱ
industry cooperation in biofuels.
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In 2003, the Guatemalan government passed the Law of Incentives for the Development
ȱȱȱ ȱ¢ȱǻȃ¢ȱȱ ȱȱȱȱȱ¢ȱ
ȱȱȄǼǯȱȱ ȱȱęǰȱǰȱȱȱȱȱ
such projects. Incentives included exemption from import duties, VAT, taxes on machinery imports for the stages of pre-investment and execution, and income taxes for
10 years during commercial operation. Despite the incentives created by the 2003 law,
ȱȱ¢ȱȱ¢Ȃȱȱȱȱǯ2 ȱ Ĵȱȱȱ
to “buy in” will be critical to enable the development of a renewable energy industry.
¡ȱȱ ȱȱ¢ȱȱȂȱȱȱȱ¢ȱ
ȱęȱȱȱ ȱȱǯȱȱȱȱȬǰȱȱŗŖƖȱȱȱ ȱȱȱ ȱęǱ3
ȱ
ȱ
ȱ
ȱ
ȱ

ȱŗŖǰŖŖŖȱȱǲ
ȱȱȱȱȱȱȱǲ
ȱǞśŜȱȱ¢ȱȱȱȱȱȱǲ
ȱȱȱ¢ȱȱȱǲ
ȱ ȱȱȱȱȱȱęȱȱȱducing atmospheric contaminants.

Total estimated savings from reduction of petroleum consumption were estimated at
approximately $20 million, based on 2002 values.4
Further, the proposal called for $60 million for the installation of six distilleries, each
with a capacity of 120,000 liters per day, with an additional $9 million investment in
expanded cultivation. The following three years would require an investment of $40
million for the installation of four additional distilleries and $6 million for the acquisition of new land for cane cultivation.5
The law would require a minimum percentage of all fuel to be derived from renewable sources and would prohibit the importation of MTBE-containing fuels. Distilleries
would be previously authorized by the government to produce ethanol and the Min¢ȱ ȱęȱȱȱȱȱȱȱ ȱȱȱȱ
ȱ¡ȱȱȱȱśƖǯȱȱȱȱǰȱȱ¡ȱ ȱ¢ȱȱĴȱ
ȱȱȱȱ ȱ¢ȱǯȱȱȱĚ¡ȱȱȱȱ ȱȱlished taking into account the last twenty years of sugar prices on the international
market.
A more recent analysis conducted by the Guatemalan Association for Renewable Fuels
suggests that a 10% ethanol fuel blend would require $80 million in investment in eight
distilleries with an annual ethanol production of 145 million liters. Balance of payments savings would be on the order of $54 million.6
While the imposition of renewable energy requirements will continue to meet opposition by domestic petroleum importers, the biofuel proposal illustrates an entrepreneurial and progressive vision on the part of the government and the sugar industry.
ȱ ȱ ȱ ȱ ȱ ȱ ȱ Ȭȱ ȁ¢ȬȂȱ
will be necessary to establish legitimate and lasting biofuel legislation.
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CAFTA
As mentioned previously in this report, under the Central America Free Trade AgreeȱǻǼǰȱȱȱȱ ȱȱȱęȱȱȱŗşŞşȱ¡pansion of the Caribbean Basin Initiative that granted access to US ethanol markets.
However, incentives for the development of a domestic ethanol market may diminish
if the international price of sugar increases due to further trade liberalization. Sugar
producers in Guatemala and other Central American countries have expressed concerns that a conversion to ethanol production may have a detrimental impact on quotas
allowed under present trade arrangements.
According to UN COMTRADE,7ȱ Ȃȱ¡ȱȱȱȱȱȱŘŖŖŘȱȱ
cane or beet sugar and pure sucrose in solid form were 114.5 million metric tons at a
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value of $30 million. CAFTA would allow additional sugar imports into the United
ȱȱȱȱŗŘŝǰŖŖŖȱȱȱȱěȱȱǯȱȱȱ¡ȱ
ȱ ¢ȱ ¡ȱ ŗŖŖǰŖŖŖȱ ȱ ȱ Ȭȱ ěȱ ȱ ȱ ȱ ȱ ȱ
¢ȱȱŗśȱ¢ǰȱ¢ȱȱěȱǯȱȱ
Relations with Brazil
In 2005, Guatemala and Brazil signed the Protocol of Intention for Technical Cooperation in the Area of Production Techniques and the Use of Ethanol. It encourages
cooperation between the two countries on ethanol technology, research and development.8ȱ ȱ ȱ ȱ ¢ǰȱ Ȭȱ Ĝȱ ȱ ȱ ȱ ¢ȱ ȱ
Brazil, along with representatives of other Central American countries, to learn about
£Ȃȱȱěȱȱȱǯ9
ȱŘŖŖŜǰȱȱ£ȱ¢ȱȱ ¢ȱȱǰȱȱǰȱěȱ
assistance to Guatemala in constructing policies on the development and use of ethaǯȱȱ ȱǰȱ£Ȃȱȱǰȱ ·ȱǰȱȱ ȱ Ȃȱ ȱ
ȱǰȱȱȱȱ¢ȱŘŖŖŜȱȱěȱȱȱȱȱȱternative fuel production in Guatemala. Businessmen along with representatives from
£Ȃȱ ¢ȱ ȱ ȱ ¢ȱ ¡ȱȱ ȱ£ȱȱȱ
exchange with Guatemala in the form of a free trade agreement.10 Technology investments and environmental conservation were also discussed. With respect to biofuels,
£ȱ Ĵȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
plants.11ȱȱȱęȱȱȱȱȱ£ȱȱȱȱ Ȃȱȱ¢ǰȱȱȱȱ ȱȱ¡ȱȱȱȱ
use of Guatemala and other small sugar-producing countries as a channel for Brazilian
ethanol into US markets.12 Small farmers from the global south have also voiced concerns that multinational corporations investing in ethanol production will absorb large
tracts of land and ultimately undermine the ability of small farmers to compete.13
C) CURRENT SITUATION
Energy Matrix
Guatemala derives more than half of its energy from renewable sources, including
ȱȱǯȱȱ ȱȱ¢Ȃȱȱȱȱȱȱ
ȱȱȱȱȱǰȱ ȱ¡ȱęȱȱȱȱvelopment of a domestic biofuel industry.
Chart 2.5a: Guatemala’s Energy Matrix

Renewables &
Waste: 53.1%
Coal: 3.1%

Oil: 41.9%

Source: IEA

Production
ȱȱȱȱȱȱȱȱȱȱȱȱęĞȬȱȱ
¡ȱȱȱ ǯȱȱȱǰȱȱȱȱȱȱȱęȱȱěȱ
between sugarcane producers or land restrictions on cane cultivation. Independent
cane producers account for nearly 20% of supply. Cane plantations occupy only 4% of
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cultivated land.14 Given its natural resource endowment and its industrial and technological capability, Guatemala is well positioned to develop its ethanol industry for both
domestic consumption and for export.
Table 2.5a: Yield per hectare (tons/ha), Sugar cane and Sugar crops15

Source: FAO STAT

Table 2.5b: Indicators for the Guatemalan Sugarcane Industry:
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Ethanol Production
ȱȱȱȱȱȱȱ Ȃȱȱȱǯȱȱ
Destileria Bioetanol, associated with Ingenio Pantaleon, is the largest distillery in the
country. It will use modern technology to produce 150,000 liters per day of ethanol
ȱȱȱȱęȱȱȱǯȱȱ ȱȱȱȱȱǞŗśȱǯȱȱ
The distillery at Ingenio Palo Gordo produces 120,000 liters per day, and has been operational continuously since 1985.16 Octagon is the only company in Guatemala cur¢ȱȱǲȱȱȱȱȱ¢ȱęȱ¢ȱȱȱ
of Finland.17
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Structure of the Sugar Industry
ȱ ȱ ȱ Ȃȱ ȱ ¡ǰȱ ȱ ȱ ŗşŝǰŖŖŖȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱŝŘƖȱȱ Ȃȱȱȱ¡ǯȱ
Ȃȱȱ¢ȱȱŘřǯŞŘƖȱȱȱȱȱȱ ȱcultural production and 13.65% of the total exports. Sugar is the second largest contributor to foreign exchange. During 2005, sugar and molasses production generated
revenue of $497.5 million and has generated 300,000 direct and indirect jobs.18 The
sugar industry is one of the largest and most economically competitive in the region
and is a primary engine for economic growth in Guatemala.
The Guatemala sugar industry is comprised of 15 sugar mills located in 5 departments
ȱȱęȱȱȱȱ ȱ¢ȱȱȱȱ¢ȱ¢ǯȱȱ ȱŗşŜŖǰȱ
12,534 hectares were dedicated to sugar compared with 197,000 hectares in 2004-2005.
Production has increased from 65,163 tons in 1965 to 17.8 million tons in 2004-2005.19
While a number of facilities are currently in operation, the majority of production stems
ȱȱ ȱęǱ20
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ȱŘǯśǱȱ ȱȱę

Source: Asociación de Azucareros
de Guatemala

àǰȱȱȱȱȱęǰȱȱŗŜƖȱȱȱȱ¢ȱ ȱȱȱ¡ȱęȱȱŝŘƖȱȱȱ¢ǯ21
The total growth and production concentration is illustrated below by the total tons of
ȱȱ¢ȱȱ¡ȱęȱȱȱȬ¢ȱǱ
ȱŘǯśǱȱȱȱȱ¢ȱȱ ȱęȱǻǼ

Source: E
G
N
C IC
AN

2

The primary entity within the Guatemalan sugar industry is ASAZGUA, the Guatemalan Sugar Association, which is an umbrella organization for sugar producers and
¡ǯȱ ȱ ȱ ȱ ȱ ȱ ŗşśŝȱ ȱ ȱ ǰȱ ǰȱ Ȭęȱ
organization integrating parties active in the industry. From that time, the Guatemalan sugar industry has become increasingly cohesive and has developed policies, programs and projects of communal interest. Unlike other regional sugar producers, the
Guatemalan sugar industry has operated relatively autonomously from the state.23 All
exporters are members of ASAZGUA, which is supported by the following:
Ȋȱ

ȱȱȱȱȱȱȱǻ
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The sugar industry in Guatemala, while booming, is concentrated among a few seȱȱȱȱȱęȱȱȱȱȱȱ
groups such as the International Finance Corporation and the World Bank. Pantaleon
and Concepcion are the two primary sugar factories and have been in operation since
the late 1800s and early 1900s, respectively. According to the IFC, Pantaleon is owned
ȱȱ¢ȱȱ ȱ¢ǯȱȱȂȱȱȱȱ Ǳȱȱ ȱ ¢ȱ ǻřŝƖǼǰȱ ȱ ǻŗŝƖǼǰȱ Ĵȱ ¢ȱ ǻŘŞƖǼǰȱ ȱ ȱ ¢ȱ
ǻŗŞƖǼǯȱȱȱȱ ȱ¢ȱ ȱŗŖŖƖȱȱǰȱ¢ȱȱśŚƖȱȱcepcion as well.
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Ȋȱ ȱ¢ȱȱȱȱȱǻ Ǽ
Ȋȱ ȱȱȱȱǻ Ǽ
Ȋȱ ȱȱǻǼ
• Sugar mills and Canegrowers Association.
Under the leadership of ASAZGUA, Guatemalan sugar producers organized and developed proposals to include biofuels in the domestic energy regulations. The 1985
decree 17/85 allowed for the use of biofuel up to a 25% alcohol blend.24 However, insufęȱǰȱȱȱȱ¢ȱȱǰȱȱĜȱȱȱȱ
the potential return of the pioneering legislation.
Biodiesel
ȱȱȱ Ȃȱ¢ȱȱȱȱǰȱȱ¢ȱȱęȱǰȱȱǰȱȱȱȱȱȱȱȱȱduction of biodiesel.
ȱȱȱȱȱȱȱȱȱ¢Ȃȱȱȱȱȱȱȱȱǯȱȱȱȱȱǰȱ ȱȱȱ Ȃȱ
largest producer of palm kernel equivalents, yielding 30.37 tons/hectare in 2004.25
Table 2.5e: Yield per hectare (tons/ ha) of Palm kernel equivalents26

Costa Rica
Dominican Republic
El Salvador
Guatemala
Honduras
Nicaragua
Panama

2000
18.50
15.30
0.00
22.76
18.75
26.50
10.36

2001
18.60
15.30
0.00
20.29
19.67
26.50
10.17

2002
18.30
15.35
0.00
23.88
16.64
26.50
10.09

2003
22.63
15.35
0.00
23.60
23.33
24.32
10.17

2004
18.62
15.34
0.00
30.37
25.22
24.35
10.12

Source: FAO STAT FAO Statistics Division
ȱ ȱȱȱȱȱȱȱȱęȱȱȱties, the country could become a center for regional biodiesel production.
Competitiveness
The sugar sector has the capacity to produce enough ethanol for domestic consumpȱȱȱŗŖƖȱȱȱ ȱȱĜ¢ǰȱĴȱ ȱȱȱ¡¢ȱ
positive position to develop a viable ethanol market and enhance domestic energy se¢ǯȱȱȱȱȱȂȱȱȱȱȱȱ¢ȱȱŚşŖǰŖŖŖȱ
liters per day. Utilizing 27% of the available molasses, Guatemala would be able to
meet the projected domestic demand for ethanol.27 Paradoxically, there is no domestic
ethanol market in Guatemala; nearly all production is exported, mainly to the US and
the European Union. Given this situation, action must be taken to promote the use of
ethanol in Guatemala and create a domestic market, including through the expansion
of existing facilities. As discussed previously, Guatemala could save over $50 million a
year by replacing oil imports with domestically produced biofuels.
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D) PRIVATE SECTOR
According to the Association of Renewable Fuels of Guatemala, $80 million in investments is needed to produce enough ethanol to supply the domestic market.28 The
Guatemalan government signed the United Nations Convention on Climate Change
ȱŗşşŘǰȱȱȱ ȱęȱ¢ȱȱȱȱȱȱȱŗşşśǯȱȱ ȱ¢ȱ
ȱȱȱȱȱȱȱ¢ȱȱĴȱȱȱȱȱȱ
biofuel production under the Clean Development Mechanism.
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Since 2002, the company OCTAGON has been researching the production of biodieȱ ȱ ȱ ȱ ȱ ǰȱ ę¢ȱ ȱ ǰȱ ȱ ȱ ȱ ing plantations along with construction of facilities for the production of biodiesel. In
2004-2005, OCTAGON initiated jatropha curcas studies in ten geographic zones and
has plans to expand the project commercially in 2006.29 The project would expand
ȱ¢Ȃȱȱȱȱęȱȱȱȱȱȱ
required for biodiesel production from oilseeds.
In 2005, OCTAGON designed an industrial plant for biodiesel capable of processing
the enhanced volume of harvested jatropha curcas and other varieties of oilseeds.
Through the development of the pilot plant, the company seeks to perfect the industrial processes for extracting and retaining the byproducts of oilseeds. The plant would
ęȱ ȱ ȱ ȱ ęȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ
řǰŖŖŖȱȱȱȱȱ¢ǯȱȱ¢ǰȱȱ¢ȱȱȱęcant research into the use of varying types of oilseeds for biodiesel production in an
ěȱȱȱȱ¢ȱȱĜ¢ǯȱȱȱȱ ǰȱȱȱ ȱ
ȱȱŗřŖȱȱȱǻǞŗŜŜȱǼȱǯ30
Ǽȱȱȱ ȱǭȱȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǻ TǼǰȱ ȱ ated by ASAZGUA in 1992 to support the technological advance of the sugar agro
industry, with the aim of improving production and productivity of sugarcane and
ȱǯȱȱ ȱȱęȱ¢ȱȱȱȱȱȱ Ȃȱȱȱ
¢ǰȱ ȱȱȱȱȂȱȱȱȱȱȱtion.31ȱȱȱȱ¢ȱǰȱ Tȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ Ȃȱ ȱ ¢ȱ ȱ ȱ
ȱȱȱȱĴȬ¢ǰȱȱȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱȂȱȱȱȱȱȱ
ȱ¢ȱȱȱȱǰȱȱȱĴȱ ȱȱȱȱlogical processes necessary to enhance the industrial processing of ethanol or biofuel
derivatives.
Guatemala is currently carrying out a study of the potential of jatropha for the production of biodiesel. The companies AGROCYT, OCTAGON, FAUSAC, ICTA and AGEXPRONT are all participating in the project. The goal of the study is to determine the
genetic viability of the plant and to assess the possibility of altering its genetic composition in order to improve its potential.

Despite institutional and industrial barriers, the sugar industry in Guatemala is already
mature and producing on a competitive basis. However, obstacles to viable ethanol development remain, due to the lack of a clear regulatory framework for the production
of ethanol and biodiesel and the need for clear rules and goals for the domestic market
ǻ ȱȱȱǰȱǰȱǯǼǯȱȱȱȱȱȱȱȱȱ
by oil importers, which have been successful in preventing the implementation of biofuels in the domestic markets. Promoters of ethanol production must target incentives
ȱ¢ȱȱȱȱȁ¢ȬȂȱȱĚȱǯȱȱȱtial for ethanol is immense, given the size and competitiveness of the sugar industry
ȱȱ¢Ȃȱȱ¡ȱ¡ǯȱȱȱȱ ȱȱȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ęȱ ȱ ǰȱ
ȱ ȱȱȱęȱ¢ȱȱ¢ȱ¢ǰȱȱ¢ǯȱ
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Source: World Factbook

A) INTRODUCTION

Ȃȱȱȱȱ¢ȱȱȱȱȱȱȱȱȱ
ǰȱ ȱȱȱȱȱęȱȱȱ¡ȱȱȱȂȱtryside. While sugarcane is still grown in pockets of the country, the short- and even
Ȭȱ ȱ ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Ĵȱ
ȱȱȱ¢ǯȱȱȱȱȱȱȱȱȱȱĴȱ
ȱȱȱ¢Ȃȱȱȱǯȱȱǰȱ Ȃȱȱȱȱȱ
ȱȱȱ ȱȱȱȱ¢ȱĴǯȱȱȱȱ
Ȃȱȱȱȱȱȱǰȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱęȱȱȱȱȂȱȱ¢ǯȱȱȱȱ
ȱ ȱ ȱ Ȭȱ ȱ ǻ ȱ ȱ Ǽȱ ȱ ȱ ȱ
cooking and other activities. In terms of power generation, biodiesel derived from oilseed plants, waste vegetable oils, or animal fats could help reduce environmental damage and create a more consistent supply of energy, improving overall quality of life.
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Haiti does not produce biofuels, but it has potential for biodiesel development through
technology and information transfer from Brazil. The United Nations Food and Agȱ£ȱǻǼȱȱȱȱȱȱȱȱȱhensive development package for the country. If such a program is implemented, the
ȱȱȱęȱȱȱ¢ȱ ȱȱęǰȱȱ
rural economic development, power generation, air-quality improvement, and a reȱȱȱ¢Ȃȱȱȱ¡ǯȱ
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B) GOVERNMENT POLICIES
There are no biofuels laws in Haiti, and this type of legislation is likely not a high
¢ȱȱȱȱȱ¢ȱȱȱ·ȱ·ǯȱȱȱȱ
country in the Western Hemisphere faces a myriad of political and economic problems,
many of which are intertwined. It has had a tumultuous political history marred by
ȱȱȂ·ȱȱȱȱȱȱȱ¢ȱȱcurity and improve economic and social development.
ȱȱȱȱ¢Ȃȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ¢ȱȱĴȱȱ¢ȱȱvestor risk. Infrastructure will also be a key issue: the country will need equipment
and plants to produce biofuels as well as transport infrastructure to make the fuels
¢ȱǯȱȱ·ȱȱȱȱȱȱȱȱ ȂȱǰȱȱȬȱ
improvement is unlikely. Public information campaigns will also be important to promote the production and use of biofuels on a national scale.
Petrocaribe
 ȱȱȱȱ·ȱȱ¢ȱŘŖŖŜǰȱ ȱ ȱȱȱȱȱȱ
ȱ ȱ ǻ£ȱ ȱ ȱ ¤£ȱ ȱ ȱ £ȱ ȱ
ǯǯȬȱȱȱȱ ǰȱȱĞȱȱȱȱ ȱȱ
Aristide in 2004, and blocked its entrance into negotiations). The Petrocaribe initiative
ȱ ěȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ Ȭȱ
ęȱȱȱȱȱȱȱȱȱǯȱȱ¢ǰȱȱȱęȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱęǯȱ
Relations with Brazil
Since 2005, Brazil has sought to establish cooperation agreements on biofuels producȱ ȱȱǰȱȱ ǯȱȱ ȱ¢ȱŘŖŖŜǰȱ ȱȱȱȱ£Ȃȱ
Protocol of Intention for Technical Cooperation in the Area of Production Techniques
ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ Ȃȱ ěȱ ȱ ȱ ȱ
Kyoto requirements.1
ȱȱŘŖŖŜǰȱ Ȃȱȱǰȱ ȱ ·ǰȱȱ1ȱ·ǰȱȱȱȱȱȱ£ȱ¢ȱȱȱǰȱȱȱȱȱ
the biofuels production plant at the University of Brasília. The visit was part of a nine¢ȱȱȱ¢ȱ ·ȱȱȱȱȱ£ȱȱȱȱ ȱȱ
¢ǯȱȱȱȱ·ǰȱ ȱ ȱ¢ȱȱȱȱ£ȱȱȱȱ
ȱ£ȱǰȱȱęȱȱȱȱȱȱȱels from small holdings and technical assistance for feedstock cultivation.2 Brazil has
ȱȱȱȱ Ȭ ȱȱȱȱȱ ȱȱȱěǯȱ
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ȱȱȱǭȱȱ£ȱǻǼȱȱȱȱȱȱȱ
Brazilian social programs, including its national biodiesel program, in Haiti. Vegetation similar to that used successfully in biodiesel production in Brazil is prevalent in
ǰȱ ȱ ȱ ·ȱ £ǰȱ ȱ ȱ ȱ ȱ ȱȱ ȱ ȱ
ǯȱ ȱ ȱ £ȱ ȱ ȱ ȱ ȱ ȱ Ȃȱ ȱ ȱ
in managing the funds dedicated to the program, much of which will come from the
ȱǯȱȱȱȱ ȱȱȱȱȱȱȱ£Ȃȱȱ
Financing Program, designed to provide low-interest credit to support individual agricultural production for use as biodiesel feedstock. Graziano is a former minister of
Ȃȱȱȱȱȱȱȱȱȱȱ ȱǰȱ ȱȱȱ
part of this initiative.3
C) CURRENT SITUATION
Energy Matrix
ȱȱȱęȱȱȱ ȱ¢ǰȱ¢ȱȱȱȱȱ
ę ȱ ȱ Ȭȱ ȱ ǽȱ ŘǯśǾǯȱ ȱ ȱ ȱ ȱ ęȱ ǰȱ
ȱȱŘśǯŘƖȱęȱȱȱȱŘǯśȱȱǰȱȱȱǰȱȱǯȱȱ Ȃȱ
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domestic supply of oil in 2003 was 569,800 tons, all of which was imported; 59% of
ȱȱ ȱȱȱǽȱŘǯśǾǯȱȱȱȱǰȱȱ ȱȱȱȱȱ¢ȱ
biofuels programs implemented in Haiti.
Chart 2.6a: Haiti’s Energy Matrix (2003)

Oil: 25.2%
Renewables &
Waste: 73.8%

Hydro: 1%

Source: International Energy Agency4

Table 2.6a: Oil Figures for Haiti (2003)* (,000 tons)

Source: International Energy Agency5, * The indicators for crude oil , natural gas liquids and
ę¢ȱȱ ȱȱ£ǯ

While ethanol production is not a likely for Haiti in the medium-term, an analysis of its
sugarcane industry is included as a basis for comparison with other countries and to
examine the potential for a revitalization of the sector.
Structure of the Sugar Industry
ȱ ¢Ȃȱ ¢ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ
Ȃȱȱ¢ǰȱȱ¢ȱ¢ȱȱȱĴǯȱȱ ȱȱ ȱȱ ȱȱȱ
has an export market for sugar, but produces some sugarcane for domestic consumption, importing most of its sugar from the Dominican Republic. The sugar that is produced domestically is primarily cultivated by small-scale farming operations. Accordȱ ȱ ȱ Ȃȱ ¢ȱ ȱǰȱ ¢ȱ ŚŚǰśŖŖȱ ȱ ȱ ¢ȱ ȱ
domestic sugarcane production.6 The country does export rum, and its largest export-
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Production
Haiti does not currently produce biofuels, but there are programs in the pipeline to
promote the development of a biodiesel industry. Both castor beans and jatropha are
found in Haiti, though cultivation is limited.
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ing company, Barbancourt, primarily uses its own domestically-grown feedstock.
In recent years, Cuban experts have traveled to Haiti to provide technical assistance in
the reconstruction and reopening of the sugar mill in Darbonne. In March 2004, the
mill was in its fourth sugar harvest, employing 2,000 people and providing electricity
during the harvest period to 5,000 families in the area.7 Other mills operating in the
country were:8
•
Ȋȱ
Ȋȱ

The Dessalines Center of Les Cayes
ȱȱȱȱȱǻǼ
ȱȱȱȱǻ Ǽ

ǰȱȱ¢ȂȱȱȱȱǰȱȱǰȱȱȱŗşŞŝǯ9 There was talk
of reopening the plant in 1996,10ȱȱȱȱȱȱȱȱȱĴ¢ȱ
ȱ ǯȱ ȱ ȱ ȱ ȱ ȱ ęȱ  ȱ ȱ ȱ ȱ ȱ
low-quality rum for domestic consumption.11
Competitiveness
Haiti has 2.76 million hectares of land, of which 92,000 hectares are irrigated. 775,836
ȱǻŘŞǯŗŗƖǼȱȱȱȱřŗŞǰŘŘŞȱȱǻŗŗǯśřƖǼȱȱȱȱȱ
crops.12 Barriers to biofuels production include poor infrastructure, particularly roads
ȱȱȱȱȱȱ¢ǯȱȱ ȱȱěȱȱ¡ȱȱǻşŝƖȱȱȱǼ13 and soil erosion. The climate is a mix of tropical and semiarid, and the terrain is rugged and mountainous, which has promoted soil erosion and
ȱ ȱȱȱ¢Ȃȱ ȱǯȱȱȱȱȱȱȱ Ȃȱ ȱǰȱ ȱȱ¢ȱěȱȱȱȱȱ¢ǯȱȱȱȱǰȱ
the government is more focused on biodiesel production from oils and fats.
D) PRIVATE SECTOR
ȱȱĴȱĜȱȱȱ Ȃȱ¢ȱǯȱ¢ȱȱderemployment are high, with unemployment rates for the formal sector reaching 6080%.14ȱȱȱȱȱȱȱȱ ȱȱȱȱ¢Ȃȱ
economic activity. The development of a biodiesel industry supported by the government could help bring additional workers and activity into the formal sector.
ȱȱ Ȃȱǰȱȱȱ¢ȱǰȱȱȱȱ
ȱ ȱ ȱ Ĵȱ ȱ ǰȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ
ȱǯȱȱȱ ȱ¢ȱȱȱȱǰȱȱȱȱȱȂȱǰȱ ¢ȱ ǰȱ ȱ ȱ ȱ ęȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ tional biofuel industry, as road transport is the primary means of distributing the fuel.
In September 2005, the IDB approved a $12.6 million concessional loan, in addition to a
ǞśŖȱȱȱȱȱȱȱ¢ǰȱȱȱȱȱȱ¢Ȃȱȱ
infrastructure. Port repairs are to include dredging of the main channel, the repair of
piers, and the construction of a perimeter fence. There are also additional IDB loans of
$50 and $70 million respectively to improve rural roads and to fund small-and-medium size infrastructure projects.15 The World Bank also approved a $16 million loan for
ȱȱȱȱȱȱȱȱęȱ¢ȱŘŖŖŜǯ16 In the mediumȬȱǰȱȱȱȱȱȱȱěȱȱ Ȃȱ¢ȱȱȱȱ
biofuels industry.
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Ǽȱȱȱ ȱǭȱ
ȱȱ Ȃȱǭȱȱȱȱȱȱǯȱ ȱȱ¢ȱȱ¢ȱ
future endeavors will include technical cooperation with Brazil.
F) CONCLUSION
Biofuels development in Haiti should focus on biodiesel, due to the weakness of the
sugarcane sector and the availability of certain biodiesel feedstocks in the country. Hai-
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Ȃȱȱȱ ȱȱȱȱȱȱȱȱȱȱ
equipment for power generation so that it can employ biodiesel as a fuel source.
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Source: World Factbook

A) INTRODUCTION
Research suggests that biodiesel derived from palm is the most feasible and promising
ȱȱȱȱȱ ǯȱȱȱ¢Ȃȱȱȱ ment and industrial base provide a solid foundation on which to build a renewable
energy strategy. As of 2006, the government has announced an aggressive initiative
ȱ ȱ ęȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǯȱȱ
This political will, coupled with substantial international investment from Nicaragua
ȱ£ǰȱ ȱȱȱȱ Ȃȱȱȱȱȱȱȱ
ȱȱ¢Ȃȱȱȱǯȱȱȱ

ȱȱŘŖŖŜǰȱȱȱȱ ǰȱȱ¢ǰȱȱȱȱęȱ¢ȱ
30% of domestic energy consumption would be from biodiesel.1 While no legislation
ȱ¢ȱȱǰȱȱ ȱȱȱĞȱȱȱ ȱȱȱ
promotion of biofuels. The Biofuels Production and Consumption Law, which was
ĴȱȱȱȱȱȱȱȱȱȱȱŘŖŖŜǰȱȱ
ȱȱȱǰȱǰȱȱȱ¢ȱǰȱęȱȱǰȱȱȱȱęǰȱȱȱȱȱȱȱȱ
comply with the regulations.2ȱȱȱĞȱȱȱȂȱȱ
to engage in serious dialogue regarding the development of biofuels. The implementation of a sound legal and regulatory framework is essential in order for Honduras to
Ĵȱȱ¢ȱȱȱȱȱȱȱȱ¢ǯȱȱ
CAFTA
Although many small farmers are demanding protection from increased US agricultural imports, the outlook for sugarcane growers is positive. Sugarcane growers are
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¢ȱ ęȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ǻ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Ǽǯ3 Under CAFTA, Honduran sugar
¡ȱ ȱęȱȱȱȱȱȱȱȱǯȱȱȱ ȱȱ
¢ȱȂȱȱȱȱȱȱȱȱȱǰȱȱ
ethanol, the prospects for cane growers appear positive.
Relations with Brazil
In April 2006, President Zelaya of Honduras met with President Lula of Brazil to deepen bilateral relations and intensify cooperation in various areas. Among other issues,
the leaders reiterated their support for the Protocol of Intention for Technical Cooperation
in the Area of Production Techniques and the Use of Ethanol, which had been signed by
ȱȱȱȱǯȱȱȱ ȱęȱȱȱȱ¢ȱ
 ȱȱǰȱȱȱȱȱȱȱȱęǰȱcrete biofuels projects.4
C) CURRENT SITUATION
Energy Matrix
Importing approximately 13 million barrels of oil a year, Honduras depends heavily
ȱ¡ȱȱȱȱȱȱȱȱȱĚtions.
Table: 2.7a: Fuel Consumption in Honduras (millions of liters)

Source: UN CEPAL

According to UN CEPAL, the value of fuel imports to Honduras in 2002 was $395 milȱ ǻŘśƖȱ ȱ ȱ ŚśƖȱ Ǽǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
follows the prevailing international price. During that same period, the government
collected a fuel tax of 18%, down from 25%.5 Measures to reduce fuel prices were part
of the Zelaya presidential campaign. Now in power, the Zelaya administration is seeking to reform energy policy by reducing taxes and purchasing all imported fuel from a
single supplier, a measure they project will save $66 million annually. Regarding domestic energy policy, the Zelaya government intends to construct several hydroelectric
dams and aggressively pursue alternative energy initiatives for ethanol and biodiesel.
Biofuels Production
ȱȱȱȱ Ȃȱ¢ȱȱȱȱȱȱȱȱȱǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢Ȃȱ ¢ȱ ȱ
Ȭȱȱǯȱȱęȱȱȱȱȱȱȱȱlation units to produce fuel ethanol.6ȱȱȱȱǰȱęȱȱȱ
ȱȱĚ¡¢ȱȱȱȱ¢ȱȱȱȱ¢ȱȱ
cogeneration. Further, they are cognizant of the potential environmental impact of
ethanol production and are currently investigating means to compost and utilize byproducts as fertilizers.
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Structure of the Sugar Industry7
Honduran sugarcane production was 4.50 million metric tons per year in 2006, almost
ȱ ŘŖŖŚȂȱ ȱ ȱ Śǯśşȱ ǯȱ ȱ ¢ȱ ȱ ȱ ȱ ŝşǯŜȱ ȱ ǰȱ ȱ
second-highest in the Central America region behind Guatemala. At present, the Honȱȱ¢ȱȱȱȱȱȱęǰȱȱȱ ȱȱȱ
combined installed capacity of 42,000 tons per hour in 2006; those seven produced 8
ȱȱǻŞŖŖǰŖŖŖȱȱǼȱȱȱ¢ǰȱŚşƖȱȱ ȱȱȱȱ
ȱęȱȱśŗƖȱȱȱȱǯȱȱ ȱ¡ȱ
28% of the total to international markets.8
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ǱȱŘǯŝǱȱȱ¢ȱȱ ȱȱę

Source: APAH9

ȱȱ¢ȱ ȱȱȱȱȱęǰȱȱȱ¢ȱ
does not exhibit the same degree of concentration that exists elsewhere in Central
America.
Honduras is poised to commence ethanol production. The Chumbagua, La Grecia and
Tres Valles plants have initiated studies to produce ethanol, and are waiting on the passage of the biofuels law to install at least two ethanol distillation plants. These Producȱȱȱȱȱȱȱ ȱęȱȱȱȱǯ
African Palm and the Production of Biodiesel9
ȱ ȱȱȱȱȱ¢ǰȱ ȱȱęȱ¡rience growing and cultivating African palm for the production of biodiesel. African
palm is cultivated on approximately 89,100 hectares of land producing 1.28 million
tons of palm fruit; Honduras ranks sixth in the world in terms of area cultivated, behind Asian and Andean producers. Production of palm oil has more than doubled over
ȱȱȱȱȱŘŚŜǰřśŖȱȱȱȱŘŖŖŜǰȱśŞƖȱȱ ȱǻŗŚŘǰřŜŖȱȱǼȱ
ȱ¡ǯȱȱȱȱŗŗȱȱęȱǰȱ ǰȱȱŘŖŖŜǰȱȱȱęȱ¢ȱ
of 456 metric tons of oil per hour. These processing units employ 120,000 people.

Company

Location

Capacity
(metric tons/
hour)

ȱ¤

Tocoa, Colón

90

Agrotor

ǰȱ¤

60

Aceydesa

Trujillo, Colón

45

ȱ¤

£ǰȱ¤

45

Coapalma

Trujillo, Colón

45

Hondupalma

Guaymas, Yoro

45

Caicesa

ȱǰȱ¤

40

Agropalma

Trujillo, Colón

36

Palcasa

El Progreso, Yoro

30

¤

Trujillo, Colón

12

Imdisa

ǰȱ¤

Total

8
456

Source: Empresas Procesadoras 2005
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In early 2006, the Honduran Government proposed that the country commence a massive agroindustrial program for the production of biodiesel that would require $626
million of public and private investment and would help generate 100,000 direct and
200,000 indirect jobs. The goal is to seed more than 200,000 hectares with African palm
ȱ¢ȱȱȱȱŝśŝǯŗȱȱȱǻŘŖŖȱȱǼȱȱsel, with funding coming from the Central American Bank for Economic Integration
ǻ Ǽǰȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ŜŖǰŖŖŖȱ
hectares of land in 2006 and increase production steadily over the coming years.10
In a separate project with BCIE, Honduras plans to import 1.5 million seeds from Malaysia to plant and harvest African palm. As early as April 2006, the country began to
import 50,000 seeds per month; however, there is currently talk of augmenting that
ęȱ ȱ ŗŖŖǰŖŖŖȱ ȱ ǯȱ ¢ȱ ȱ ȱ ȱ ¢ȱ  ȱ ȱ Ȭȱ ŚǰŖŖŖȱ ¡ȱ
hectares and seed an additional 3,000 hectares of newly-dedicated land.
Various government research studies indicate that Honduras possesses 500,000 to one
million hectares of unutilized land suitable for palm production in the regions of At¤ǰȱ·ǰȱàǰȱǰȱȱ ȱȱǯ11
ȱ ¢ȱ ȱ ¡¢ȱ śŜǰŞŖŖȱ Ȯȱ ŝśǰŝŖŖȱ ȱ ǻŗśǰŖŖŖȱ Ȭȱ ŘŖǰŖŖŖȱ Ǽȱ
ȱȱȱ¢ǰȱȱȱȱ ȱȱȱȱŗŗřǰȱŜŖŖȱǻřŖǰŖŖŖȱȱ
¢ǼǰȱȱȱřŝǯŞśȱȱȱǻŗŖȱȱǼȱȱ¢ǰȱȱȱ¡ȱ
ȱȱȱ¢ǯȱȱȱȱǰȱŚśǰŚŖŖȱȬȱśŜǰŞŖŖȱȱǻŗŘȬŗśǰŖŖŖȱǼȱȱ
ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ  ȱ ȱ ŘŘǰŝŖŖȱ ȱ ǻŜǰŖŖŖȱ
Ǽȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ŗŗǰřśŖȱ ǻřǰŖŖŖǼȱ ȱ
¢ǯȱȱȱȱȱȱȱęȱǰȱ¢ȱȱǯȱ
ęȱȱȱȱȱŗŜǰřŖŖȱȱȱȱȱŗŘǰřŖŖȱȱȱȱęȱȱ¡ǯȱ ȱȱȱ¢ȱȱŘŘǰŝŖŖȱȱǻŜǰŖŖŖȱǼȱȱ¢ǯ
Honduras initiated a pilot project, to be completed in December 2007, with the obȱȱȱŜŘŖȱȱ ȱěȱ¡ȱȱȱȱ¢ȱ ǰȱ ȱ ȱęǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
biodiesel testing in buses. For biodiesel, the government provides technical assistance
ȱȱȱȱȱ¢ȱȱǻ ǼȱȱȱȱȬ
ȱȱǻ Ǽǯȱȱȱǰȱ ǰȱȱȱȱȱ
productive activities.
Current production provides a foundation from which the country can begin to reduce
ȱȱȱȱǯȱȱȱȱ·ȱǰȱȱȱǰȱ ȱȱśǯŝȱȱȱǻŘřşǯŚȱȱǼȱȱȱ
in 2005 at a cost of $442.8 million.12 The government program has the potential to sigę¢ȱȱȱ¢Ȃȱ¢ȱ¢ǰȱȱȱȱȱ¡ǰȱȱ
¢ȱȱ Ȃȱǯȱȱȱȱȱȱȱȱ
ȱȱȱȱȱǰȱȱȱ¢ȱ¢ȱ Ȃȱȱ
among the global leaders in biodiesel production.
D) PRIVATE SECTOR
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Honduras is experiencing sustained growth in terms of foreign investment. The govȱȱȱȱȱǰȱ ȱȱȱěȱȱȱ
ȱǰȱȱ£ȱȱ¢ȱȱȱȱěȱȱǯȱȱȱ ȱȱȱ¢ȱȱȱȱȱȱĴing substantial investment as the country grows, as protection for intellectual property
ȱęǰȱȱȱ ȱȱǯ13
In October 2006, the president of the Association of Independent Banana Producers,
ȱǰȱȱȱȱȱȱȱȱ ȱęȱȱǞřŖȱlion project over a 20-year period to produce ethanol from yucca. The investors formed
an association with Honduran agricultural producers for the ambitious project, which
will commence operations within two years and will require 20,000 hectares of land.
ȱȱȱȱ¢ȱȱǰȱȱȱȱȱȱę-
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ing capacity should ultimately yield 20 million liters of ethanol.14
In addition, Grupo Pellas, the Nicaraguan agroindustrial conglomerate, announced
that it will invest $150 million in Honduras, including the development of 31,000
ȱȱȱę¢ȱȱȱǯ15 Along with Canadian and
American investors, Grupo Pellas is conducting feasibility studies for the project that
they anticipate will produce more than 100 million liters of ethanol and create 10,000
jobs in the region of Olancha.16
Ǽȱȱȱ ȱǭȱ
The limited biofuels research being done today in Honduras is all sponsored by foreign entities. International organizations are sponsoring two agricultural studies for
biofuels feedstocks, one in the south with jatropha plants brought from Guatemala and
the other in Olancho, but neither has reached completion. Additionally, the Honduran
ȱȱȱȱǻ Ǽȱȱ ȱȱȱȱȱȱȱ
company to test jatropha planted from seeds in the central zone of the country. This
project is also in the early stages, with an initial harvest due in the spring of 2007. There
is currently no funding available from the federal government for biofuels research
and universities have thus far not engaged.17
F) CONCLUSION
The government of President Zalaya appears determined to aggressively develop the
ȱǯȱȱȱȱȱȱĞǰȱȱȱȱȱ
focusing on palm oil and sugar. Exports of palm oil in 2004 reached $53.1 million and
sugar $13.8 million.18 Output is increasing and local producers appear to appreciate
the opportunities presented by biofuel. Further, the current investment climate in the
country is positive. Honduras is working with Brazil on ethanol technology coopȱȱȱǰȱȬęȱǭȱȱȱ¢ǯȱȱȱ
projections of potential cultivated acreage seem optimistic in the medium term, a susȱ Ȧȱ ěǰȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱĜȱȱȱǯ
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Source: World Factbook

A) INTRODUCTION
Jamaica is the largest English-speaking island in the Caribbean and one of the most energy-intensive countries in the region. It relies heavily on petroleum imports and has
not taken full advantage of its renewable energy capabilities. However, there has been
recent activity in the biofuels sector, including partnerships with Brazil and new legisȱȱȱȱ ȱȱȱȱȱǯȱȱ Ȃȱȱȱ¢ǰȱ
Petrojam, is active in both international petroleum and biofuels ventures and will likely
ȱȱ¢ȱ¢ȱȱȱȱȱȱ¢Ȃȱ ȱȱǯȱ
B) GOVERNMENT POLICIES
Ȃȱ ŗşşśȱ ¢ȱ ȱ ȱ ȱ ȱ ǰȱ Ĝȱ ȱ ȱ ¢ǲȱ ȱ
diversify its energy matrix; to minimize the environmental impact of its energy sector;
ȱȱȱȱ¢ȱ ȱȱ ȱęȱȱȱǯȱȱ¢ȱ
ȱ ȱ ȱ ȱ ǰȱ ȱ ȱȱȱ ȱ ȱȱęȱ
sources of energy and the promotion of renewable fuels production and use.1 New
¢ȱȱ ȱȱȱȱȱȱȱȱȱȱ¢Ȃȱȱ
ȱȱȱȱ¢ȱȱȱȱęȱǯȱȱ

The government is planning to phase out MTBE as an oxygenate additive and replace
it with 10% ethanol beginning in the third quarter of 2006.3 It also plans to introduce a
ȱȱȱȱǰȱȱ ȱŘƖȱȱȱęȱȱ¢ȱȱ
increasing to 5% over six years.4ȱȱȱȱȱ Ĵȱȱ Ȃȱ¢ȱȱ
for 2006-2020 recommends the gradual increase of ethanol in the blend to 15% within
ȱęȬ¢ȱǯȱȱ ȱȱȱȱȱȱȱ¢ȱȱĚ¡Ȭȱ
vehicles.5 As an overarching measure, the government will establish a Center of Excellence to facilitate the development of a thriving renewable energy sector.6
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According to the Jamaican Ministry of Industry, Technology, Energy and Commerce,
ȱȱȱȱȱȱȱȱęȱ¢ȱŘŖŖśȦŘŖŖŜȱ ȱȱȱȱ¢ȱȱ¢ȱ¢ȱȱ ȱȱȱ¢ȱęǰȱȱ
ȱȱȱǰȱȱȱȱȱȱȱȱȱȂȱ
¢ȱ ¡ȱ ȱ ȱ ȱ  ȱ ¢ȱ ǯȱ ȱ ȱ Ȃȱ ěȱ
will include accelerating the Jamaica Energy Sector Policy, developing a strategy for cogeneration, and promoting the development of a domestic and export-oriented ethanol
market. The government also plans to create an Energy Fund, which could potentially
support biofuels development projects, and to embark upon a consumer education
campaign to promote the use of renewable energy as well as conservation.2
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Caribbean Basin Initiative
ȱȱȱȱ ȱǻ Ǽǰȱ ȱ¡ȱȱȱȱĴȱ
duty-free access to the United States up to 7% of US production, with rules-of-origin
stipulations that allow for additional exports. This means that Jamaica, along with
other members of the accord, would be prime destinations for external countries wishing to tap into the US ethanol import market. Brazil has been one of the countries to
take advantage of this opportunity.
Relations with Brazil
ȱ¢ȱŘŖŖśǰȱ ȱȱȱĴȱȱȱ ȱȱ ȱȱ£ȱȱnical cooperation in sugar and ethanol production. According to the document, the
 ȱ ȱ ȱ Ĵȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
Ȃȱȱȱȱȱ ȱȱȱȱȱǯ7 The Jamaican government is also cooperating with the Coimex Trading Co. of Brazil to produce
ȱȱ¡ȱȱȱȱȱǻȱȱȱȱȱǼǯ
C) CURRENT SITUATION
History
ȱ ęȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ŗşŞŖǰȱ ȱ ȱ Ĵȱ
had failed by the 1990s. Petrojam, however, continued to produce ethanol from surplus European wine alcohol in cooperation with ED&F Man, a London-based commodities distributor, until Europe launched its own biofuels programs.8
ǰȱȱ¢ȱȱȱȬȱęǰȱȱ Ȃȱęȱȱ
plant in the early 1980s. The plant constituted an investment of roughly $23 million,
and it was by far the largest investment for Jamaica, or the Caribbean, under the ausȱȱȱ ǯȱȱȱȱ¢ǰȱȱȂȱȱȱ¢ȱŝśȱȱǰȱ
which were to be exported entirely to the US. In 1987, the Jamaican government arranged for Belize to supply sugarcane for its ethanol processing.9
Ğȱ ȱ ¡ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ £ȱ ȱ ȱ ȱ
needed to produce ethanol. In 2004, Petrojam Ethanol Limited, a wholly owned sub¢ȱȱǰȱȱȱȱȱ ȱȱ£ȱęȱ¡ȱ
which resulted in the resumption of ethanol production.
Energy Matrix
Ȃȱ ¡ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ
Caribbean island one of the most energy-intensive countries in the region. Jamaica
ȱ ȱ ¢ȱ ȱ ȱ ¢ȱ ¢ȱ ȱ ȱ ȱ ȱ ęȱ ȱ ȱ
renewable energy, such as wind, solar, or biomass. The country is therefore heavily
dependent on primary energy imports. Oil makes up an overwhelming percentage of
ȱȂȱ¢ȱȱǽȱŘǯŝǾǰȱȱřŝƖȱȱȱȱȱȱȱȱǯȱȱȱȱȱȱŘŚƖȱȱȱȱǽȱŘǯŞǾǯȱȱ ȱŘŖŖŚǰȱ
the Jamaican government spent roughly $1 billion importing petroleum.10
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Chart 2.8a: Jamaica’s Energy Matrix (2003)
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Source: International Energy Agency11
Chart 2.8b: Breakdown of Oil Consumption, 2004
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An investment analysis of the Jamaican energy sector shows that more than $1.5 billon
ȱȱȱȱȱ¡ȱ¡ȱ¢ȱȱȱȱȂȱȱ¢ȱ
strategy, including the development plan for biofuels. This total is in addition to the
roughly $250 million needed to replace aging electricity plants.12

Ethanol Production
Ȃȱȱȱȱȱ¢ȱȱȱǰȱȱ¢ȱ¡sively focused on the dehydration of Brazilian ethanol for sale to the US market. The
country processed 22 million liters in 2005, down from 25 million the year prior. There
are two production facilities owned by ED&F Mann which have a combined output of
197 million liters. The third plant, under refurbishment by Coimex and Petrojam, will
have a capacity of 150 million liters, to be expanded to 300 million and then 370 million
liters in the short- to medium-term.15
Structure of the Sugar Industry
Ȃȱȱ¢ǰȱ ȱȱȱȱȱȱȱȱȱȱȱǰȱȱ-
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Production
Jamaica currently produces considerable crops of sugar and castor oil, both of which
can be used for the production of biofuels. In 2004, Jamaica produced 2.1 million tons
of sugarcane and sugar crop from 48,000 hectares.13ȱ ȱ Ȃȱ Ȭȱ ȱ  ȱ
wild, so exact land use is not available.14
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rently undergoing a process of restructuring.16 The industry depends almost entirely
on protected and guaranteed markets through preferential agreements with the EU;
indeed, the price received for its raw sugar is more than twice that prevailing on world
markets. Not surprisingly, production costs are far from competitive on the world
ȱ ȱ ȱ ȱ Ȃȱ ȱ Ȭȱ ȱ ȱ ȱ ǻǰȱ ȱȱęǼȱǯȱȱȱȱȱ¢ȱȱ ȱȱ¢ȱȱ
cogeneration, both to power the plant and to sell any excess to the national power grid,
ȱȱȱȱȱȱȂȱȱĜ¢ǯȱ
ȱȱȱȱęȱȱ¢ȱ£ȱȱ ǯȱȱȱ¢Ȃȱ¢ȱȱ ¢ȱ ȱ ŘŘǰŚŖŖȱ ȱ ǽȱ ŘǯŝǾǯȱ ȱ ȱ ȱ ȱ ¢ǰȱ ȱ ȱ dustry can process 2.1 million tons of sugarcane in almost 94 days. If 19,000 hectares
are added, as has been suggested, at a yield of 60 tons of cane per hectare,17 the total
additional sugarcane crop yield would equal 1.14 million tons, a 54.3% increase over
current crop outputs. This would take over 144 days to process, a very tight schedule
when maintenance, vacation, and repair time is considered. Additional capacity expansion will undoubtedly be necessary, particularly if sugar is to be made a feedstock for
ethanol production.
ȱŘǯŞǱȱ¢ȱȱ Ȃȱȱę

Source: Loy and Coviello18
Table 2.8b: Sugarcane and Derivative-Product Production Statistics
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Source: Loy and Coviello19
Biodiesel Production
ȱȱ Ȃȱȱȱ¢ȱȱȱ¢ȱǯȱȱȱ
government is planning to introduce biodiesel in the near future, it seems likely that
any production would be on a small scale, possibly through a pilot program.
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Competitiveness
Jamaica is comprised of 1.08 million hectares of land, of which 25,000 hectares are irrigated, 15.83% is arable, and 10% is dedicated to permanent crops.20 The competitiveness of a Jamaican biofuels industry will depend, in part, on the restructuring of the
ǰȱȱȱȱȱ¢ȱȱȱȱȱĴȱȱȱȱ
in the sector. In addition to expanding the necessary infrastructure for production, the
ȱȱ¢ȱȱȱ¢Ȃȱȱȱ ǰȱ ȱ¢ȱȱȱȱȱȱĞȱȱ¢ȱǯ21 An adequate road network
is essential to the transport of biofuels from production facilities to ports for export as
well as domestic distribution.
Level of domestic consumption
According to a report by the United Nations Economic Commission for Latin AmeriȱȱȱȱǻǼǰȱȱȱȱ Ȃȱȱȱ
ȱȱȱŝŗśǯŚȱȱȱǻŚǯśȱȱǼȱȱŘŖŖŚǯȱȱȱȱȱ
gasoline consumption growth rate of 4%, demand for ethanol could reach 90.6 million
ȱǻŖǯśŝȱȱǼȱȱŘŖŗŖǯȱȱȱȱȱ¢ȱ¢ȱȱ¢ȱŜŖȱȱ
ȱȱȱȱǰȱȱȱȱȱȱŗşǰŖŖŖȱȱǻȱȱśŖƖȱ
ȱȱŘŖŖřȱȱȱřŖǰŜŖŖȱȱǽȱŘǯŝǾǼȱ ȱȱȱȱȱȱ
domestic ethanol demands based on a 10% blend. This would also save the Jamaican
government $20 million on MTBE imports.22
Exportation
In total, Jamaica exported 137.4 million liters to the United States.23 Since the refurbishment of its ethanol processing plants, Petrojam Ethanol has exported 70 million liters
of the renewable fuel to the US.24 Information on the percentage of exports that are
transshipment is not readily accessible.
D) PRIVATE SECTOR
The government has put forth a number of projects to jump start its ethanol industry.
ȱ¢ȱęȱȱȱȱǞŝǯśȱȱȱȱ ȱȱȱȱ
£ȱęȱ¡ǰȱ ȱȱȱȱȱȱȱ¢ȱȱ
feedstock from Brazil. Petrojam processes the feedstock into ethanol, which is then
exported duty-free to the US.25 The joint project is slated to produce more than 151.4
ȱ ȱ ǻŚŖȱ ȱ Ǽȱ ȱ ȱ ¢ǯȱ ȱ ȱ ǞŗŖȱ ȱ ȱ
plant was commissioned in 2005 to produce fuel, using Brazilian feedstock, for export
to the US. Petrojam also anticipates the 2006/2007 construction of a pilot plant for the
ȱȱȱȱǰȱ ȱȱȱȱȱǞřŖŖǰŖŖŖȱǻ ǞȱŘŖȱlion).

The Jamaican government has decided to establish an Energy Fund as a limited liabil¢ȱ¢ȱȱȱȱȱ ȱȱ¢ȱȱ ȱĴȱ¢ȱ
ȱȱǯȱȱȱȱ ȱȱȱȱǞŘśȱȱȱȱ¡ȱęȱ¢ȱȱ
¢ȱĜ¢ȱȱȬȱ ȱ¢ȱǯȱȱ ȱȱȱǞřŖŖǰŖŖŖȱ
ǻ ǞŘŖȱǼȱȱȱȬȱęǰȱȱǞŗŖȱȱȱ ȱȱȱȱȱ
Petrocaribe Development Fund.27ȱȱȱȱȱȱȱȱȱȱȱęing of these types of projects, including through private investment, and its operations
will be outsourced to the Development Bank of Jamaica.
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Outside of the government, the Jamaica Broilers Company has said it will begin conȱȱȱȱ¢ȱȱȱȱ¢Ȃȱȱǯȱȱȱ¢ǰȱ Ȃȱȱ¢ȱǰȱȱȱȱȱ¡ȱȱǞŗŝȱ
million and hopes to be operational by May 2007. Dedini, a Brazilian ethanol technology company, will provide construction expertise and equipment for the plant, which
ȱ ȱ ŘŘŝǯŗȱ ȱ ȱ ǻŜŖȱ ȱ Ǽȱ ȱ Ȭȱ ȱ ȱ ¢ǯȱ
Jamaica Broilers also recently commissioned a cogeneration facility, which provides
¢ȱȱȱ¢Ȃȱȱȱȱȱȱȱȱ ȱȱ
ȱ¢ǯȱȱȱȱȱȱȱȱȱȱǞŝŚȱȱǻ ȱǞŚǯśȱ
Ǽǰȱ¢ȱȱȱȱ¢ȂȱȱȱȱŘŖŖśǯ26
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Ǽȱȱȱ ȱǭȱ
Petrojam began a pilot project in May 2006 which researches the most suitable ethanolȱȱȱȱȱȱ ȂȱȱĚǯȱȱȱȱ¢ȱȱ
vehicles from the Petrojam Group and the Ministry of Industry, Technology, Energy
and Commerce.28
ȱȱȱȱȱ ȱȱȱȱȱęȱȱǰȱlarly sugarcane and associated processes:
Ȋȱ Ȃȱȱȱǰȱ¢ȱȱǰȱȱȱ¢ȱȱ
Agriculture, conducts research on crops through its Agricultural Research and Development Division.
Ȋȱ ȱȱ ¢ȱ¢ȱȱȱȱ ¢ȱȱ ǰȱȱȬęǰȱ
ę¢ȱȱȱȱȱȱȱȱǯȱ
• The University of the West Indies, Mona has several departments that conduct agricultural research, including its Centre for Environment and Development and its
¢ȱǯȱȱ¢ȱȱěȱȱȱȱȃ¢ȱȱ
Industrial Ethanol Production.”
F) CONCLUSION
The revitalization of the Jamaican sugar industry will likely go a long way towards
boosting its ethanol production capabilities. The country has also developed an ideal
relationship with Brazil in terms of partnership in production ventures and technology transfers. Jamaica is a good model of how to develop an ethanol industry in the
Caribbean.
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2.9 NICARAGUA

Source: World Factbook1

A) INTRODUCTION
According to the World Economic Forum Global Competitiveness Report, Nicaragua
ranked 95th out of 125 countries in economic competitiveness in 2006.2 While the country advanced slightly from its 96th ranking in 2005, Nicaragua continues to struggle
ȱ ȱ ȱ ȱ ȱ ȱ ¢ǯȱ ȱ ȱ ȱ ȱ ȱ Ȃȱ ȱ
ǰȱȱěȱȱȱȱ¢ǰȱ¢ǰȱ ȱ
 ǰȱȱĚǯȱȱȱȱȱȱȱȱȱȱȱȱǰȱȂȱȱȱȱȱȱȱȱ ȱȱȱȱ¢ȱȱ
in debt relief. Consequently, there is a strong impetus in the country to identify and
develop alternative fuel sources to reduce its vulnerability to external oil shocks and
ȱȱ¢Ȃȱȱǯȱ

ȱȂȱȱ¢ȱȱȱȱȱǰȱȱ¢ȱȱȱ
few of these resources to the production of ethanol. Rather, the industry has historical¢ȱȱȱȱęȱȱȱȱȱȱȱȱȱȱ
consumption, primarily rum and other alcoholic beverages. Initiatives for the production of fuel alcohol have not been directly integrated into industrial sugar production.
Diverting productive resources away from liquor toward fuel alcohol would require
ȱȱȱȱę¢ȱȱȱȱȱȱȱ
biofuels. According to estimates by UN CEPAL, the imposition of a 10% alcohol fuel
blend for gasoline would require a $15 million investment.3 At present, there is no
domestic consumption, and incentives for production are few.
While limited, a foundation for both ethanol and biodiesel does exist, and the developȱȱȱȱȱ ȱȱȱȱęȱȱȂȱ
economy, diminish vulnerability to international sugar price volatility, and potentially
ȱȱȱ¢ȱȱȱȱę¢ȱȱȱȱ
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ȱȱěȱȱȱȱȱǰȱȱȱȱȱěȱ
to integrate itself commercially with its Central American neighbors and capitalize on
ȱ¡ȱȱȱ¢ȱ¡ǰȱȱěȱȱǯȱȱ
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over the medium to long term. However, the country requires a sound regulatory and
ȱ ȱȱĴȱȱȱȱȱȱ
support.
B) GOVERNMENT POLICIES
Despite the fact that Nicaragua utilizes ethanol for the production of liquor and alternative fuels, no legislation is currently in place to regulate ethanol. However, in July
2006, the President of Nicaragua issued Decree No 42-2006, which declared that the
ȱȱȱȱ¢ȱȱȱȱȂȱȱǯȱȱȱȱ
charged the Ministry of Agriculture and Forestry with formulating a “National Biofuels and Bioenergy Plan” to promote a more positive investment climate. This plan
lays out arrangements for an initial cultivation of 200,000 hectares of African palm, and
commits additional land for the planting of castor, jatropha, and corn. The expansion
ȱȱȱ ȱȱȱȱȱ¡ǰȱęǰȱȱȱdustries. The program will be designed in order to incorporate small-and-medium size
producers to create alliances with processing plants and develop quality standards.4
Further, the decree provides for the creation of a special commission comprised of the
Agriculture and Forestry ministry to develop and articulate a national plan for biofuels
and bioenergy.5
ȱ ȱ ȱȱàȱȱȱȱǻ Ǽȱȱȱȱ
assist in the implementation of the Presidential Decree. The IICA has helped identify
areas with potential for cultivating the African palm, and made contacts with investors,
producers, and businessmen to discuss the plan. In addition, the IICA brought repreȱȱȱ ȱ¢ȱ ȱǻ ȱȱęȱȱ¡Ǽȱȱȱȱȱ ȱȱĜǯȱȱȱȱ ȱǰȱȱ
are more than two million hectares ready for the seeding of African palm. Based on
2005 consumption, substituting for all diesel imports would require 167,000 hectares.6
Challenges
According to an IICA report7, Nicaragua faces three challenges with respect to the deȱȱȱȱȱ¢ǯȱȱȱ¢ȱȱȱȱęȱȱ
of political will; while the government recently released the aforementioned decree for
biofuels, the state must become more actively engaged in promoting and developing
ȱ ¢ǯȱ ȱ ǰȱ ȱ ěȱ ȱ ȱ ȱ ȱ ȱ ȱ able for ethanol production. In order for a biofuel industry to be viable, the country
ȱȱęȱȱȱȱȱȱȱ ȱȱ
to guarantee investors the availability of primary materials and a lucrative market for
ȱǯȱȱȱȱȱȱ¢ȱ ȱȱȱęȱȱ
power of large oil companies that strongly oppose the introduction of ethanol into
commercial fuels.
ȱȱȱȱęǰȱ¢ȱȱȱǯȱȱȱěȱȱ
a clear legal and regulatory framework for biofuel investments as well as incentives to
producers, investors, and relevant stakeholders. Also fundamental is active engagement by public and private entities to facilitate private investment. The IICA asserts
that the conditions for biofuel success in Nicaragua include: cooperation among entities along the production chain; the creation of economies of scale; a sound strategy for
marketing and sales; the formalization of markets; observance of regulations within the
ǲȱȱęȱȱȱȱȱǯȱȱȱ
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Relations with Brazil
In 2005, Brazil signed an agreement with a number of Central American countries, including Nicaragua, entitled Protocol of Intentions on Cooperation in Technical Areas for the
Production and Use of Ethanol.8
C) CURRENT SITUATION
Energy Matrix
ȱ¢ȱȱȱȂȱ¢ȱ¢ȱȱȱȱ ȱǰȱ
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the country remains extremely dependent on oil imports and vulnerable to volatile oil
ǯȱȱȱȱȱȂȱȱȱȱȱ¢ȱȱȱȱȱ¢ǰȱ
from $141 million in 2002, to $196 million in 2003, and then to $236 million in 2004.9
ȱ ȱ ȱ ȱ ȱ Ěȱ ȱ şǯŜƖȱ ȱ ŘŖŖśǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
growth to 4% from more than 5% in 2004.10ȱȱȂȱ¢ȱȱȱȱȱȱȱȱȱȱȱ¢ȱĜȱȱȱȱ
sources of fuel for domestic consumption.
Chart 2.9a: Nicaragua’s Energy Matrix
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ȱȱȱȬȱȱȱȱȱǰȱĞȱ ȱȱ
El Salvador. The sugar industry in Nicaragua is dominated by four large processing
companies, which processed a total of 4.98 million tons of sugarcane in the 2003-2004
season, producing 468,700 tons of sugar. While the country ranks third in total sugar
ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ Ĵȱ ȱ ȱ
Sugar Producers indicates that production is actually declining.
Table 2.9a: Indicators of the Sugarcane Industry in Nicaragua

52.8
52.3
54.9
52.0
40.2
41.2

3,720.2
3,409.7
3,773.8
3,458.2
3,137.7
3,112.2

360.4
335.1
406.8
388.4
334.0
333.4

70.4
65.1
68.7
67.1
78.0
75.5

96.9
98.3
107.8
111.5
106.5
107.1

From available sugar, the industry is able to produce 50 million liters of alcohol per
year. In 2003, Nicaragua exported 11.2 million liters of alcohol, generating revenues
of $3.75 million.13ȱȱ  ǰȱȱ¢ȱȱȱȱ ȱȱ¢ȱȱ¢Ȃȱ
rum industry and not converted to ethanol fuels.
Structure of Agricultural Industry and Limits on Ethanol
Sugar production in Nicaragua is highly concentrated among four major producers,
with the largest, Ingenio San Antonio, accounting for 55% of all production.14
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ȱŘǯşǱȱȱ¢ȱȱȱȱę
Capacity
Refinery
San Antonio
Monte Rosa
CASUR
Montelimar
TOTAL

(ton/day)

14,515
6,350
3,175
2.268
26,309

Production Period
02-03 (thousand tons)
1,751
1,020
215
116
3,102

Source: UN CEPAL15
ȱǰȱ¢ȱ ȱȱęȱȱȱȱȱȱȱȱcated to the production of alcohol for alcoholic beverages.
ȱȃÛȱȱȱȄǰȱȱȱŗŞşŖǰȱȱȱ¢ȱ¢ȱȱgua capable of producing and exporting ethanol. The plant has the installed capacity
to produce 55 million liters a year, 20 million of which are exported and 2 million aged.
The remaining 33 million liters are utilized in rum production both for domestic consumption and for export.16
ȱȱ ȱ ȱÛȱȱȱ ȱȱȱȱȱȱȱ
 ȱȱ¢ȱȱǯȱȱȱęȱȱȱĜ¢ȱȱȱ
ȱȱȱ¡¢ȱȱȱȱ¢ȱȱęȱȱȱ
for machinery and equipment. Given the concentration within the industry, the Pellas
Group exerts a certain degree of monopoly power, although it does encounter some
domestic competition from other regional producers. The industry concentration
does, however, put the Pellas Group in an advantageous position to reinvest a perȱȱȱęȱȱȱȱȱǯȱȱȱ ȱȱ£ȱ
ȱ¢ǰȱȱÛȱȱȱ¢ȱȱȱȱ¢ȱ
strategy for 2010.17
CAFTA and Regional Trade Initiatives
As discussed previously in this report, under CAFTA, Central American countries will
ȱȱ¢ȱȱěȬȱȱȱȱȱȱȱ¢ȱ¢ȱ¢ȱȱ
the expanded Caribbean Basin Initiative.
Ȃȱ ȱ ¡ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ¢ȱȱȱěȱȱŗŖǯŘȱȱȱŗŖŖȱȱȱȱȱȱ
ǯȱȱ  ǰȱȱŘŖŖŘȱȱȱȱěȬȦȱȱȱȱȱtries of Central America, the Andean Community, Panama, and Pakistan to reward
ȱěȱȱęȱȱĜǯ18 Nicaragua and other Central American countries stand to gain considerably from their preferential trade status with the Europe as
ȱȂȱȱȱȱȱȱǯ19
Despite the decreases in total sugar production outlined above, Nicaraguan ethanol
exports have demonstrated consistent growth over the last four years, increasing in
value from $2.6 million in 2000 to $6.0 million in 2003.20
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Table 2.9c: Nicaragua: Exports of Ethanol Alcohol 2000-200321

Source: UN CEPAL22
The production and export potential for ethanol is therefore considerable, but it will
be driven almost entirely by global demand; at present, there is no domestic consumpȱȱȱȱȱȱǯȱȱęȱȱȱǰȱ
technology, and resources must come from both national and international sources if
ethanol production in Nicaragua is to achieve sustainable scale.
D) PRIVATE SECTOR

ǰȱȱ¢ǰȱȱȱ ǰȱ ȱȱÛȱȱȱȱ
and of Ingenio San Antonio, invested $4 million to launch large-scale production of
ǯȱ ȱȱ ȱ ȱ ęǰȱ ¢ȱ ȱ ȱ ȱ ŘŖŖŜȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ
enough ethanol to supply the domestic market with a 10-15% blend.24 Similar investments coupled with clear and enforceable government policy could meaningfully contribute to the growth of the sector and provide some relief from high oil prices.
Ǽȱȱȱ ȱǭȱ
ȱȱŗşŞşǰȱȂȱȱ¢ȱȱȱȱǰȱȱ
state-owned oil company at that time, conducted research on substitutes for diesel
ȱȱȱǯȱȱȱȱȱȱęȱęȱ
ȱȱȱǰȱȱȱǞŗǯŞȱȱȱ ȱȱęȱȱȱǭȱ
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ȱȱĜȱȱŘŖŖŘǰȱȱȱȱȱȱȱ¢ȱȱĴing and maintaining international investment. The current administration has made
ěȱ ȱ ȱ Ǟśǯŗȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ǰȱ ȱ moted the country overseas through the investment promotion agency ProNicaragua.
ȱȂȱȱȱȱ¢ȱǰȱȱȱȱȱ
instability, lack of infrastructure, and corruption continue to discourage investment.23
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£ȱ  ȱȱȱǯȱȱĞȱȱǰȱȱȱ ȱȱ
to cultivate 1,000 hectares of jatropha. In 1993, the Nicaraguan Institute of Energy and
Sucher & Holzer GmbH signed an agreement to create “the basis for the industrial
processing of the jatropha, obtaining biodiesel.” The project was technically detailed
and included an economic analysis suggesting that all preconditions for the project
were favorable. However, industrial and agricultural processes were not properly inteǰȱ ȱȱǯȱȱȱĜȱȱȱȱ
ȱȱǰȱęȱȱ ȱȱȱȱȱȱȱ
and technological know-how.25
Further agricultural research is being conducted to enhance agriculture knowledge
with particular emphasis on entomology, varietals, plant management, harvesting
technology, genetic engineering, management, and processing. Additional research
is being conducted by the National Universities of Engineering in Managua and the
National Autonomous University in León.26
E) CONCLUSION
While limited, a foundation for both ethanol and biodiesel does exist and the develȱȱȱȱȱȱ ȱȱȱȱęȱȱ
Ȃȱ¢ǰȱȱ¢ȱȱȱȱ¢ǰȱȱ¢ȱ
ȱȱȱ¢ȱȱȱȱę¢ȱȱȱȱ
over the medium to long term. The government has acknowledged the economic poȱȱȱȱ£ȱȱȱȱȱȱȱȱȱ¢Ȃȱ
strategic interest. In order for the nascent industry to take root, producers will need
to coalesce to create economies of scale and design viable and integrated business and
market strategies for biofuels. Domestic organization will require the establishment
ȱ ȱ ȱ ¢ȱ ȱ ȱ  ȱ ȱ Ĵȱ ȱ ǰȱ
technology transfer, and sustained international support.
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Source: World Factbook

A) INTRODUCTION
ȱȱǰȱȂȱȱȱȱȱȱȱȱȱ
sector but rather in its well-developed services sector, which accounts for three-fourths
of GDP. Services include operating the Panama Canal, banking, the Colon Free Zone,
ǰȱȱǰȱĚȱ¢ǰȱȱǯȱȱȱ¢Ȃȱȱȱ
ȱȱȱ¢ȱȱȱ¢ȱȱĜ¢ȱȱęȱȱ ȱ ȱ ȱ ȱ ǯȱ ȱ ȱȱ ȱ ǰȱ ȱ ¢ȱ ȱ ęcantly behind other Central American countries in biofuels development.
Before 2002, Panama had not developed, or even entertained, proposals for the development of a domestic biofuels industry. Oil prices in Panama have been among the
 ȱȱȱǰȱȱȱĜȱ ȱĴȱȱȱȱȱ
ȱǯȱȱ  ǰȱȱȱȱȱȱȱȱ ȱĴtion has turned to renewable energy, Panama has engaged in meaningful dialogue and
Ĵȱȱ£ǰȱ¢ȱǰȱȱȱȱȱ¢ȱ
ȱȱȱȱȱȱȱȱȱ ǯȱȱȱȂȱ ȱ
ȱȱȱȱȱęȱȱȱȱȱȱȱtic biofuels industry, Panama may capitalize on its strategic geographic location and
become a biofuels hub for Brazil and other renewable energy exporters.

Due to an underdeveloped agroindustry and a lack of political will, Panama has not
¢ȱ ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ ŘŖŖŘǰȱ Ğȱ ȱ ȱ
introduced that would have prohibited the use of MTBE and required that all automotive gasoline contain at least a 10% bioethanol blend utilizing ethanol produced from
renewable sources in Panama. A provision of the legislation stated that the percentage
of bioethanol used in gasoline would not be treated as fuel and, as such, would not be
taxed.1 The Legislative Assembly did not consider the tax exemption feasible and, as a
consequence, the project failed. While the Assembly agreed that there should be no restriction on the use of ethanol as an additive, the package was deemed too ambitious.2
This setback aside, the country has engaged in serious dialogue with international actors experienced in biofuels, signaling that Panama is seeking to diversify its energy
balance. Panama recently hosted a series of international biofuels conferences that
brought together experts in biofuels technology and carbon-market development.3 In
this context, the Ministry of Commerce and Industry has debated whether to develop
ȱȱ¢ȱȱȱȱȱęȱȱȬ¡ǯȱȱȱȱȱ
ethanol would generate greater income and employment over the long term than mere
ȱ¢ǰȱȱȱȱȱ ȱȱȱęȱȱȱ-
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ȱȱȱȱȱȱȱȱęǯȱȱ
According to the Ministry of Commerce and Industry, Panama is currently conducting
an analysis of the resources available for biofuels production and identifying the appropriate mechanisms and incentives to create consensus among various stakeholders.
ȱǰȱȱȱȱĞȱȱȱȱ¢ȱ ȱȱȱȱȱȱĴȱȱǯȱȱ ȱȱȱȱȱȱȱ
project for the use of ethanol in gasoline.4
Relations with Brazil
Panama and Brazil are combining their strengths to create a center for the global distribution of biofuels. Panama is looking to Brazilian expertise for a technology transfer
ȱȱ ȱȱȱȱǯȱȱȱ¢ǰȱȂȱ
ȱȱ ȱȱȱȱȱȱęȱȱ ȱȱ¢ȱ
ȱȱ£Ȃȱȱȱ¡ǯȱȱȱȱȱȱ¢ȱǰȱ
processing and distributing biofuels from Brazil for export to the Far East, Europe, and
the west coast of the US. According to the Panamanian Minister of External Relations,
Samuel Lewis, the zone is tax free in the Caribbean, and Panamanian ports process a
large volume of products for redistribution, especially equipment from Brazil.5
Brazilian businessmen traveling to Panama representing the construction, agroindustry, automotive, aeronautics, food, cosmetics, textiles, telecommunications, renewable
¢ȱȱȱȱȱ¢ȱ ȱȱÇȱħȱȱ
to discuss opportunities for renewable energy and other investments.6 While Brazil is
particularly interested in the establishment of a biofuels exporting zone, various other
Brazilian infrastructure companies operate in Panama and have commercial interests
in the expansion of the canal.

C) CURRENT SITUATION
Energy Matrix
As evidenced by the graph below, the Panamanian economy depends heavily on imȱȱȱȱ¢ȱȱę¢ȱȱ ȱȱȱȱȱergy mix.
Chart 2.10a: Panama’s Energy Matrix

Hydro: 9.3%

Renewables &
Waste: 17.0%

Oil: 73.7%
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Source: Ministry of Environment and Energy7
Ğȱ ȱ ȱ ȱ ȱ àȱ ę¢ȱ ȱ ŘŖŖřǰȱ Ȃȱ ȱ ȱ ȱ ȱ
been completely supplied by imports, which cost $492 million in 2002.8 Fuel prices in
Panama are regulated and roughly track prices along the US east coast. The sectors
£ȱȱȱȱȱȱ¢ȱȱȱȱǻŗŞƖǼǰȱ¢ȱǻŘŝƖǼǰȱȱȱǻŚřƖǼǯ9 The domestic supply of primary sources of energy
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has decreased to 10.6% while consumption has steadily increased.10
Structure of the Sugar Industry
The Panamanian sugarcane industry is the smallest in Central America. Four sugar
ęȱȱŘǯśŜȱȱȱȱȱȱŗśřǰŝŖŖȱȱȱȱȱŘŖŖřȬŘŖŖŚǯ11
According to investigations conducted by UN CEPAL, the Panamanian agroindustry
ȱ ȱ Ĝ¢ȱ ¡ȱ ȱ ȱ ȱ ȱ ȱ ǯ12 As
illustrated by the data below, Panama sugarcane producers averaged around 50 tons/
hectare from 2000-2004, the lowest yield in Central America.
Table 2.10b: Yield per hectare (tons/ha), Sugar cane and Sugar crops

Source: FAO STAT13
The land area utilized for sugarcane has decreased steadily as has sugar production
ǽȱŘǯşǾǯȱ
Table 2.10c: Indicators for Panama’s Sugarcane Industry

36.4
34.5
25.4
25.4

1,788.5
1,789.0
1,440.6
1440.6

133.7
133.7
133.7
113.4

49.2
51.9
56.8
56.8

75
75
93
79

Source: UN CEPAL14

Biodiesel Production
Ȃȱȱȱȱȱȱȱ ȱȱȱȱȱȱ
other seed oils.

Costa Rica
Dominican Republic
El Salvador
Guatemala
Honduras
Nicaragua
Panama

2000
18.50
15.30
0.00
22.76
18.75
26.50
10.36

2001
18.60
15.30
0.00
20.29
19.67
26.50
10.17

2002
18.30
15.35
0.00
23.88
16.64
26.50
10.09

Source: FAO STAT15
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2003
22.63
15.35
0.00
23.60
23.33
24.32
10.17

2004
18.62
15.34
0.00
30.37
25.22
24.35
10.12
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ȱȱȱ¡ȱȱȱęȱȱ£ȱȱȱȱȱ¢ȱ
balance and to mechanize the harvesting process. The incorporation of new technoloȱ ȱ ȱ ȱ ȱ ȱ ¢Ȃȱ ȱ ȱ  ȱ ǰȱ ȱ
Panama has yet to make those improvements a priority.
D) PRIVATE SECTOR
While there has been limited activity in the development of a sustainable domestic
biofuels industry, foreign ethanol producers and investors see Panama primarily as an
ethanol hub or a redistribution center for renewable fuel exports.
Ǽȱȱȱ ȱǭȱȱ
Currently, the Panamanian government is conducting a number of studies to assess
renewable energy potential, including hydro, wind, solar, biomass, ethanol, and
biodiesel. A government-sponsored pilot project for ethanol seeks to implement a
10% ethanol blend by 2008. It is anticipated that the project will require one million
tons of sugarcane, 16,800 hectares of land, a processing capacity of 24 million gallons,
and an investment of US$100 million.16 In addition, the government seeks to expand
palm production, which has been concentrated in the Chiriquí province, to Colón and
·ȱȱȱȱȱȱȱ ȱȱȱȱnewable energy initiatives within the country.
F) CONCLUSION
Despite the fact that Panama does not possess the desired preconditions for either ethanol or biodiesel industries, the country has engaged in meaningful dialogue and attracted international organizations, energy companies, and investors to participate in
ȱȱȱȱȱȱ ǯȱȂȱ¢ȱȱȱȱ
Industry continues to promote the economic and strategic importance of renewable
¢ǯȱȱȱ  ǰȱȱȱ¢Ȃȱȱȱȱȱ¢ǰȱ
ȱȱ¢ȱȱȱĜȱȱǯȱȱȱȱgest that Panama may instead capitalize on its strategic location and become a biofuels
ǰȱȱęȱȱȱ¡ȱȱȱ£ȱȱȱ ȱ
energy exporters.
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Řǯŗŗȱ  ȱǭ 

Source: World Factbook

A) INTRODUCTION
The island nation of Trinidad changed hands between the French, Dutch and British
ŘŘȱȱȱŗŞŖřǰȱ ȱȱę¢ȱȱǯȱȱȱȱȱ ȱ
consolidated into a single colony in 1888, gaining full independence in 1962 and joining
ȱȱ ȱ¢ȱĞǯ1ȱȱȱȱȱǰȱȂȱ
¢ȱ ȱ ȱ ȱ ȱ ȱ ǲȱ ¢ǰȱ ȱ  Ȭȱ Ȃȱ
¢ȱȱȱȱȱǯȱȱȱȂȱȱ¢ȱȱȱ¢ǰȱȱ
it remains to be seen whether the country can form strong enough linkages between its
energy and sugar industries to support a domestic ethanol industry.

ȱȱ¢ȱȱȱȱȱȱȱǰȱȱȱȂȱ
energy policy focuses on oil and gas. There is, however, recognition of the growing
ȱȱȱ¢ȱȱȱ¢Ȃȱȱȱȱȱȱȱȱ
Basin Initiative to become a processor and potentially a producer of ethanol for export
to the United States. The government views biofuels as as a strategic opportunity,
ȱȱȱęȱȱȱȱȱȱȱȱȱȱȱ
¢ȱȱ ȱȱȱĴȱȬȱȱȱȱǰȱ ȱȱ
dominated by the public sector.2
Caribbean Basin Initiative
ȱȱȱȱ ȱǻ ǼǰȱȱǭȱȂȱ¡ȱȱȱȱ
Ĵȱ¢ȬȱȱȱȱȱȱȱȱŝƖȱȱȱǰȱ ȱtional rules-of-origin stipulations that allow for additional export volumes.
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Řǯŗŗȱ  ȱǭ 
Relations with Brazil
Trinidad & Tobago has not signed any formal cooperation agreements with Brazil since
the late 1970s.3 Brazil has actively engaged countries in the Latin America/Caribbean
region, however, and there is no reason why collaboration between the two would
ȱȱǯȱȱȂȱȱȱȱȱ¢ȱȱȬ
ȱȱȱȱȱ£ȱǻȱ Ǽǯ
C) CURRENT SITUATION
Energy Matrix
Trinidad & Tobago has been able to transition from being an oil-based economy to a
gas-based economy, although oil production, processing, and export remain important
ȱȱȂȱ¢ǯȱ
ȱŘǯŗŗǱȱȱǭȱȂȱ¢ȱ¡ȱǻŘŖŖřǼ

Renewables &
Waste: 0.2%
Oil: 9.8%

Gas: 90.0%

Source: International Energy Agency4

ȱ ǭȱ Ȃȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱ ǰȱ ȱ
petroleum. In 2004, the energy sector contributed roughly 34.1% of GDP and 37.1%
of government revenues. It also constituted 85.5% of total merchandise exports. As of
January 2004, the nation had 756 million barrels of proven oil reserves and 18.8 trillion
cubic feet of proven gas reserves. Production for 2004 averaged 122,902 barrels per day
ǻȦǼȱȱȱȱŘǰşřŚȱȱȱȱȱ¢ȱǻȦǼȱȱȱǯȱȱȱȱ
for 2005 was estimated to reach 150,000 bbl/d. Natural gas production was to increase
to 3.11 Bcf/d and gas sales were to be 2.99 Bcf/d in 2005 as well.5 Trinidad is also the
ęĞȱȱęȱȱȱǻ Ǽȱȱȱȱ ȱȱȱȱȱ
in the Atlantic Basin.6
ȱŘǯŗŗǱȱȱǭȱȱȱȱǻȱȱ ¢ȱŘŖŖŚǼ

Crude Oil (million barrels)
Natural Gas (trillion cubic feet)

Proved
756
18.8

Probable Possible
358
1644
8.6
5.9

Source:: iM
nistry ofEnergy &
Energy Ind
ustry
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Notwithstanding its large reserves, the country must import crude to maintain opȱ ȱ ȱ ȱ ȱ ę¢ǰȱ ȱ ȱ ȬȬǯȱ ȱ ȱ ę¢ȱ ȱ  ȱ ¢ȱ
PETROTRIN, the state-owned oil company, and has a capacity of 175,000 bbl/d7 In
ŘŖŖŚǰȱȱȱȱ¢ȱŜŖƖȱȱę¢ȱǰȱȱŘŘǯśȱȱǰȱȱ¢ȱȱ ȱȱȱȱȱǻ£ǰȱǰȱȱ£Ǽȱȱȱǯȱȱǭȱȱȱȱȱȱȱȱęȱ
under a processing agreement.8
ȱ¢Ȃȱ ȱȱ ȱȱȱȱ  ȱȱ¢ǰȱȱ
of which are currently trying to expand their generating capacity to meet the demands
ȱȱȂȱ¢Ȭȱȱǯ9
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Current Production
The two islands that comprise Trinidad & Tobago have a total area of 512,800 hectares,
4,000 of which are irrigated. There are also roughly 75,000 hectares of arable land
ǻŗŚǯŜŘƖǼȱ ȱ ȱ ȱ ŚŝǰŖŖŖȱ ȱ ȱ ȱ ȱ ȱ ǻşǯŗŜƖǼǯ10 It is estimated that there are 4,000 sugarcane farmers in Trinidad & Tobago and over 16,000
ȱǻŚŖǰŖŖŖȱǼȱȱȱȱȱ ȱȱȱ ǯ11
Ethanol Production
ȱȱȱȱȱǻǼǰȱȱ¢ȱȱȱ¢ȱȱ
ȱȱǻ Ǽǰȱ ȱȱȱȱȱȱȱ¢ȱȱȱȱ
ǻȱ ȱȱȱȱŘŖŖŚǼǯȱȱȱȱ¢ȱȱ¢ȱŗşŖȱȱȱ
ǻśŖȱȱǼȱȱ¢ǰȱȱ¢ȱȱȱȱ¡ȱȱǞŗŗǯřȱȱ
ǻȱǞŝŖȱǼǲȱȱȱ¢ȱȱȱȱ ǰȱȱȂȱity can be doubled with modest additional investment. The plant also has a 15-year
lease with PETROTRIN to use its port facility to import sugarcane-derived hydrous
ethanol from Brazil as feedstock, and its pipeline infrastructure. Trinidad & Tobago
does not currently produce enough alcohol to support ethanol production.12
Structure of the Sugar Industry
ȱ¢ǰȱȱǭȱȂȱȱȱ¢ȱ ȱȱǻŗşŝśǼȱǯȱȱ ȱ
ŘŖŖŘǰȱȱȱ¢ȱşŗǰŖŖŖȱȱȱȱȱȱȱřŗǰŖŖŖȱȱǻŝŝǰŖŖŖȱ
Ǽȱȱǯȱȱȱ ȱȱȱȱ¢ȱŗşŝŖȱĞȱȱȱȱȱ
ȱȱȱȱǭȱ¢ȱ¢ǰȱȱȱȱ ȱȱǻȱ
products) company based in the UK.13
The government had sought to restructure the sugar industry, including Caroni, for
many years. One proposal called for the closing of one sugar factory; reducing production at the Usine Ste Madeleine factory to 75,000-80,000 tons of sugar; and for Caroni
to cease sugar production by 2004, allowing smaller-scale farmers to supply cane to
ȱȱ¢ǰȱȱȱȱȱȱęȱǯȱȱ¢ǰȱȂȱȱ
would go to the government to be managed by a new agency created in 2002, the Estate
Management and Business Development Company.14 Caroni closed in 2003 and was
ȱ¢ȱȱȬ ȱȱȱ¢ȱȱǻǼǰȱ ȱ
ȱȱȱȱȱȱȱęǰȱȱ ȱȱȱȱ ȱȱ
shortages.15
Biodiesel Production
Information on biodiesel in Trinidad & Tobago is limited, but it is thought to be miniǯȱȱȱǰȱ ǰȱȱ Ȃȱȱ¡ȱȱ16 a product that can
be used to process biodiesel.
Biofuels Trade
According to the renewable fuels association, Trinidad and Tobago exported 37.85 milȱȱǻŗŖȱȱǼȱȱȱȱȱȱȱȱŘŖŖśǰȱȱęȱ¢ȱȱ
export.17 It also imported 25,500 liters in 2005.18
D) PRIVATE SECTOR

As previously mentioned, there is a need for additional private sector participation in
the cultivation of sugarcane, and there will likely be a similar need for the production
ȱǯȱȱȂȱ¢ȱȱȱȱȱȱȱȱȱ
ęȱ ¢ȱ ȱ ȱ ȱ ȱ ¢ȱ ¢ȱ ȱ ȱ ȱ ȱ ment in the agricultural sector, as well as in related infrastructure, and in promoting a
culture of biotechnology and science with the agricultural sector.19
Ǽȱȱȱ ȱǭȱ
ȱ ȱȱ ȱ ȱ ȱ ȱ ǻ Ǽǰȱ ȱ ȱ
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In addition to the TBTL production facility, EthylChem has announced its intention to
build a facility in Trinidad and Tobago with a capacity of 190-380 million liters.
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Řǯŗŗȱ  ȱǭ 
linked to CARICOM, is headquartered in Trinidad & Tobago and located on the St.
ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ ǻ Ǽǯȱ ȱ  ȱ ȱ ȱ
agricultural research and development of crops and livestock, including sugarcane, as
ȱȱ Ȃȱ¢ȱȱȱȱȱȱȱȱȱȱ
ȱȱȂȱ¢ȱȱȱȱȱȱǯȱȱȱtion, Caroni Research was also active in sugarcane research activities.
F) CONCLUSION
Trinidad & Tobago still requires the regulatory and legislative frameworks necessary
ȱȱȱȱȱǯȱȱȱ¢Ȃȱȱȱȱȱ
potentially serve as a collaborative partner for a successful ethanol industry, which
ȱȱȱȱȱȂȱ ȱȱ¢ǯȱȱ¢ǰȱȱ¡tence of large amounts of methane in Trinidad & Tobago could present an interesting
opportunity for biodiesel processing.
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