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ABSTRACT 
 

Acknowledging that biofuel production is a very controversial topic today, it is becoming increasingly important to analyze the economic, social and environmental conditions that surround biofuel production. 
Once considered an important contributor to the reduction of GHG emissions, biofuels have recently raised some doubts amongst researchers, politicians, members of International Organizations and NGOs, on its actual potential to contribute to climate change mitigation. 

However, there are concerted efforts aimed at exchanging biofuel technologies; creating worldwide accepted sustainability criteria and indicators which must take into account food security; energy security; sustainable development; and the participation of national governments, partnerships, the private sector, and civil society. 
As biofuel projects proliferate globally, special measures, policies, and laws must be created in order to lessen economic social and environmental setbacks.
This paper analyses the nexus between biofuels, sustainable rural development and peace. It demonstrates how biofuel production can either contribute to sustainable rural development and peace in poor rural communities, or worsen already poor human and environmental conditions. 
The arguments raised in this paper are supported by facts gathered during an internship at the Gota Verde Project in Yoro, Honduras. The project is sponsored by a consortium of European NGOs: DOEN Foundation; HIVOS; and EU-COOPENER, in collaboration with a number of local organizations in Honduras. It implements a distinctive approach to feedstock production by cultivating both biofuel feedstock (Jatropha) and food crops (beans and corn) on small farm sizes.
This study is also an analysis on the sustainability standards for biofuel production.

RESUMEN
Reconociendo que la producción de los biocombustibles es un tema muy controvertido hoy en día,  siempre es importante analizar el contexto económico, social y las condiciones ambientales que rodean la producción de los biocombustibles.
Considerado como un importante contribuyente a la reducción de las emisiones de Gases a Efecto Invernadero, la producción de los biocombustibles ha suscitado algunas dudas entre los investigadores, los políticos, los miembros de las organizaciones internacionales y organizaciones no gubernamentales, sobre su real potencial para contribuir a la mitigación del cambio climático. 
Sin embargo, hay esfuerzos concretos destinados al intercambio de tecnologías de biocombustibles, y a la creación de criterios e indicadores de sostenibilidad aceptados en todo el mundo que deben tener en cuenta la seguridad alimentaria, la seguridad energética, el desarrollo sostenible y la participación de los gobiernos nacionales, las asociaciones, el sector privado y la sociedad civil. Después de la proliferación a nivel mundial de los proyectos de biocombustibles, es necesario tomar medidas especiales, crear políticas y leyes a fin de disminuir los retrocesos económicos, sociales y ambientales. 
Este trabajo analiza el nexo entre los biocombustibles, el desarrollo rural sostenible y la paz.
También demuestra cómo la producción de biocombustibles puede contribuir al desarrollo rural sostenible y la paz en las comunidades rurales pobres, o empeorar las condiciones sociales y ambientales existentes. 

Los argumentos planteados en este documento cuentan con el apoyo de los hechos recogidos durante una pasantía en el Proyecto Gota Verde en Yoro, Honduras. El proyecto está patrocinado por un consorcio de ONG europeas: DOEN Fundación, HIVOS, y UE-COOPENER, en colaboración con una serie de organizaciones locales de Honduras. Se aplica un enfoque distintivo a la producción de las materias primas de los biocombustibles. El cultivo de ambas materias primas para biocombustibles (Jatropha) y los cultivos alimentarios (maíz y frijol) en pequeñas granjas. 
Este estudio es también un análisis de los estándares de sostenibilidad para la producción de biocombustibles.
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1. Section I:  Internship Proposal
1.1 Rationale

Biofuels are gradually becoming an important source of energy in the 21st century. Presumably, biofuels are the only source of energy which can directly benefit the rural poor in added revenue and energy security in Developing countries. The importance ascribed to biofuels is founded on the following assumptions: the potential to assure energy security and renewability without triggering major wars; the capacity to contribute less to environmental degradation; and the stimulus it provides for economic growth and better living standards in communities which have not benefited from the exploitation of other energy sources. 


The exploitation of fossil fuels and hydroelectric power (HEP) has not been able to foster rural development, neither has it brought the peace and prosperity which should come along with energy security at national and international levels. By encouraging poor rural farmers to sustainably grow biofuel feedstock on small farm holding, it is possible to achieve the triple objective of energy security, rural development and world peace.


The Social Trade Organization (STRO) is running a small-scale project for the production, commercialization and consumption of biofuels by local communities in marginal rural areas of Honduras. STRO also develops innovations to strengthen micro credit and local economies with the hope of increasing the flow of currency in rural areas for the maximum benefits of poor rural people (STRO, 2007). 


By doing an internship in this organization, I will be able to critically assess the nexus between biofuel production in the rural areas of Honduras, sustainable rural development and peace. If time permits, I will participate in the Research Microcredit and Money Circulation Simulation project meant to evaluate the impact of STRO`s projects on the environment, socio economic and political context of the area. The internship will serve as an assessment for me to determine if such projects can be replicated in the rural areas of Sub Saharan African countries and Cameroon in particular.
1.2 Relevance of Internship

The socio-economic and political stability of every organized form of human settlement is based on energy supply. At the level of countries, the redistribution of energy is always biased in relation to rural and urban areas. Urban areas are often privileged in the supply and use of energy to the disadvantage of rural areas. This tendency shall be intensified with the current trend in rising oil prices; the scarcity of biomass energy; and the inadequate supply of HEP. Meanwhile, livelihoods in both rural and urban areas rely on energy for cooking, transportation and the provision of vital services such as hospitals and telecommunication. As the world is experiencing a “biofuel revolution,” Developing countries need to revise their energy strategy by exploring the possibility of producing biofuels on small farm holdings. Presumably, the small farm approach may create opportunities for vulnerable communities susceptible to suffer most from the effects of climate change- an adaptation strategy to the effects of climate change. Additionally it may symbolize an appropriate and practical way of providing human and environmental security to rural communities. For example, in the Developing world and particularly in Sub Saharan Africa, energy sources like HEP and fossil fuels have not contributed enough to development in the rural areas. Sub Saharan Africa has more than 218 million people living in extreme poverty, amongst which are the rural poor who make up 70 percent of Africa`s poor people (IFAD, 2008). As compared to the world percentage of known reserves, Africa posses 7.1 percent of oil reserves, 7.5 percent of the gas, 10.6 percent of the coal and 13 percent of the hydro power (WEC, 2004). Yet the level of poverty in rural Sub Saharan Africa is increasing faster than the population and overall poverty reduction has slowed since the 1970s (IFAD, 2008). The number of instabilities caused by an increase in the prices of energy; the inability for the benefits of energy resources to be shared equally; and the inaccessibility of poor rural communities to energy resources required for development is on the rise. Most conflicts in Sub Saharan Africa today are related to the control of major resources like petroleum resources. 
1.3 Why Honduras

The present socio-economic and political conditions in Honduras influenced my choice of research topic and internship with the rural communities of this country, as it shall expose me to the realities which surround the production of biofuels as a source of energy for sustainable rural development. Honduras has the natural potential and social setting required to implement biofuel production on small farm holdings for the benefit of poor rural farmers.

Honduras is the third poorest country in Latin America and the second poorest country in Central America, with 75 percent of its rural population living in poverty and 63 percent of them in extreme poverty
 (IFAD, 2007). The society is stratified and access to land is very selective. Amongst all the Central American countries, only Guatemala and Belize produce oil, averaging 20,100 barrels per day (bbl/d) and 2,600 bbl/d, respectively in 2006, for an estimated consumption of 340,000 bbl/d of oil in Central America (EIA, 2007). In 2005 hydropower represented 51 percent of electricity generation in Central America with Honduras consuming 4.04 billion kilowatt hours as compared to 7.78 billion kilowatt hours by Costa Rica and 0.16 billion kilowatt hours by Belize, the highest and lowest consumers of electricity respectively. Rural households in Honduras which had access to electricity in 2002 were estimated at 31 percent of the rural population (IDB, 2004). In Latin America and the Caribbean, out of 100 million people living without electricity, 30 to 90 percent of them are rural dwellers, varying according to countries (ECRE, 2007).

The raison d’être of my internship is to identify how poor rural communities in Honduras benefit from the presence of STRO`s projects and how it can impact sustainable rural development and the promotion of peace. The internship shall give me an opportunity to understand why other forms of energy like petroleum and HEP have not benefited the rural poor in Honduras.

A critical analysis of the project`s activities, will help me develop better strategies for the implementation of such projects in the poor rural communities of Sub Saharan Africa and particularly in Cameroon.

As well, the internship presents an opportunity for me to build around the argument that biofuels are a potential substitute and complement to fossil fuels because they degrade the environment less and address issues directly related to human security. This argument may be contrary to different debates which question the cost effectiveness of producing biofuels and consider it destructive to land, water and forest resources; a potential cause of green deforestation
, food insecurity and conflicts. 

By critically evaluating STRO`s activities, I shall be able to identify and understand the controversies surrounding biofuel production. One of my major points of interest is to have a clear comprehension of how STRO deals with these controversies within the context of rural Honduras. The project`s strategy of producing biofuels  on small farm sizes for local consumption and commercialization is of great relevance to me in terms of the sustainability of this activity.  I shall analyze the opinions the local communities, government officials and other stakeholders involved with an existing case of my study interest. Additionally, I shall be well positioned to ascertain to what extend the activities run by STRO are relevant in enhancing the adaptation capacities of poor rural communities to the effects of climate change. Finally, the experience gained during this internship shall enable me determine if the use of biofuels as a source of energy and an income generating activity (IGA) can boost rural development and contribute as a major factor to world peace.
1.4 Research Question

I. Under what circumstances can the production of biofuels on small farm holdings in poor rural communities of the Developing World, add as an effort towards sustainable rural development and the promotion of peace?  

· Is the production of biofuels on small farm holdings for local commercialization and consumption in and around Yoro sustainable: environmentally, socially and economically?

II. Why have fossil fuels and HEP failed to contribute to Human Security and Environmental Security - major components of sustainable rural development and peace? 

· Can biofuels succeed where fossil fuels have failed in providing rural communities of the Developing World with a steady source of energy needed to stimulate rural development?    

· Do poor rural communities of the Developing World need biofuels for their development?

· Under what circumstances can biofuel exploitation on small farm holdings in a specific rural context result in sustainable development and the promotion of peace?

· How can the production of biofuels on small farm holdings benefit poor rural communities as an Income Generating Activity (IGA)?
1.5 Purpose and Objectives

The purpose of this research is to learn about the conceptualization and implementation of a real existing case of biofuel production on small farm holdings in order to apply it to another context that shares some similarities. By critically analyzing the activities of the Gota Verde project, the internship is going to help me determine:
· If the production of biofuels on small farm holdings as an activity is sustainable for communities living in and around Yoro: environmentally, economically and socially;

· If the production of biofuels on small farm holdings in Yoro can stimulate rural development and improve on the living standards of  rural communities;

· If HEP and fossil fuels have truly failed in providing human security and environmental security to poor rural communities. 

· If biofuel production on small farm holdings can contribute to the achievement of durable peace;

· If the production of biofuels on small farm holdings is an  adaptation strategy to the effects of climate change;

·  If the  vulnerability of poor rural communities to the effects of climate change can be reduced through the production of biofuels on small farm holdings;

· If the project run by STRO can be proliferated with some congruence within the rural communities of Sub Saharan African countries and Cameroon in particular.
1.6 Foreseen Results of the Internship
Based on academic evidence and empirical observation, my internship experience will permit me to ascertain whether or not:

· The rural poor in Honduras have benefited from fossil fuel and HEP as a source of energy which could help them in their development;

· The project implemented by STRO has helped the rural poor in Honduras achieve a better living standard and livelihoods through the sustainable production of biofuels on small farm holdings for local consumption;

· The project operated by STRO is a means of empowering poor rural communities in Honduras by making them participate in the production, exploitation and use of a promising energy resource.

· Human and environmental security is achievable through the cultivation of biofuel feedstock on small farm holdings; 

· Biofuel production and sale is a secured source of revenue for farmers in the rural areas of Honduras; and

· The sustainable rural development and peace nexus is applicable to SS African countries within their specific context as an adaptation of what I have studied during my internship.

1.7  Theoretical and conceptual framework

Rationale

Congruent with the fact that there is no literature which has ever addressed this research topic; my literature review tries to connect individual and separate components which make up the research topic. The biofuel, sustainable rural development and peace nexus has been addressed separately as distinct research topics. This review tries to link-up different components of the nexus while providing a critical insight on the “optimist” and “pessimist” views. 
A recap on the importance of human and environmental security in relation to sustainable development and peace is illustrated at the beginning of the review. The arguments raised and developed in this section shall be conceptualized to form the rationale of the main topic.


In the last section of this review, I shall assess the project activities of the Social Trade Organization in relation to my research topic. Particularly within the national and international context specific to the Gota Verde project in Yoro, Honduras. This review will enable me develop the context within which I shall analyze the activities of the STRO in relation to my research topic. After my internship, I shall be able to confirm my position in relation to the critics made during the literature review and the validity of the biofuel, sustainable rural development and peace nexus.

Human Security: the rationale for biofuels production.


The primary concern of Human Security is to bring to light the importance and quality of human life in a society. These two elements of human life are basically the most essential in the wellbeing of every human civilization, demonstrated by development and peace. Interestingly, the raison d’être of human security seems to be outstandingly far fetched for poor rural communities. Consequently, I want to benefit from the privileged position which human life occupies in the definition of human security as a rationale for the production of biofuels on small farm holdings for the sustainable development of poor rural communities and the promotion of peace. Possibly, it might be a more realistic way of reconciling the definition of human security and its concrete achievement. 


In the final report of the Commission on Human Security, (2003) entitled “Human Security Now,” the Commission defines human security as follows: to protect the vital core of all human lives in ways that enhance human freedom and fulfillment. In the same report, Kofi Annan defines human security to include the absence of violence, replaced by good attributes such as human rights, good governance, education, health care, opportunities and the choice to fulfill individual potentials. As a result of their application, these attributes should target poverty reduction, economic growth, conflict prevention, freedom, the absence of fear and securing the environment for future generations.


 Biofuels could be used as an alternative source of energy to benefit poor rural communities in SS Africa which have been alienated from the advantages of other energy sources like HEP and petroleum fuels. Most of these rural communities need a steady energy supply and market in order to stimulate development and create opportunities for the fulfillment of individual potentials. In 2000, 27 percent of the world population had no access to electricity. Developing countries accounted for 99 percent of these people living without electricity. In Sub Saharan Africa, only 8 percent of people living in rural areas had access to electricity (GNESD 2004). In 2001, 81.1 percent of energy consumption in Sub Saharan Africa came from biomass; basically in the form of wood for fuel, while 14.5 percent came from petroleum products and 2.9 percent from electricity (IEA, 2003, Karekezi et al .2004 and Ejigu, 2005). Biofuels appear to be the only source of energy which could help poor rural communities move out of the energy quagmire in which they are today; on this point, opinions are very divergent.
The Pessimist-Optimist Debate.


Different scholars hold divergent views on the idea that biofuels can play a dominant role in achieving the triple goal of sustainable rural development, energy security and peace. In this review, I classify them into two main groups; the “optimists” and the “pessimists.” The former believe that biofuels could be a solution to most of the world’s energy problems, where as the latter do not accept that biofuel production can result in the supply of sustainable energy.  However there is a major issue of concern which I find common to these two groups of academicians; the inability to create a scholarly connection between biofuel, sustainable rural development and peace.  
Pessimists` Point of view

The optimists and the pessimist nurture antagonistic views backed by scientific evidence on the production of biofuels and its sustainability. It is uncertain if both groups shall ever reconcile their ideas as to what should be the sustainable production of biofuels. Yet, the fact remains that; more nations round the world are bent on increasing their biofuel production by millions of tons.


Biofuel feedstock produced by mono-cropping on large expands of land with food crops such as corn, millet and cassava (First Generation Biofuels) are detrimental both to the environment and represent a major threat to food security. This opinion is vehemently supported by David Pimentel and Tad W. Patzek, (2005) who wrote against the production of ethanol using corn, switch grass and wood, and the production of biodiesel using soybean and sunflower. While giving details using data, they make a comparison between the energy out put in the production of biofuels as a percentage of fossil energy required for the production process. They argue that there is a very high cost in producing these two biofuels because the energy outputs from ethanol and biodiesel are less than the fossil energy inputs. The same views are mentioned by a number of scholars, namely: Ho, 1989; Citizens for Tax Justice, 1997; Giampietro, Ulgiati, and Pimentel, 1997; Youngquist, 1997; Pimentel, 1998, 2001, 2003 NPRA, 2002; Croysdale, 2001; CalGasoline, 2002; Lieberman, 2002; Hodge, 2002, 2003; Ferguson, 2003, 2004; Patzek,2004 .


 I consider this group of scholar to be the “pessimists,” because they are very cynical about everything concerning the production of biofuels. Like Pitmentel and Patzek they think that ethanol production does not provide a net energy balance, neither is it a renewable source of energy. Rather, it contributes to air, water, and soil pollution; and global warming. They also believe that biofuels violate ethical rules such as the production of large amounts of corn for ethanol on cropland suitable for food production. Personally, I think the “pessimists” lack the capacity to assess the positive contribution biofuels can bring as a source of renewable energy which contributes less to the emission of Green House Gases (GHGs) like Carbon dioxide as compared to fuels of fossil origin.
Optimists` Point of view

Alternatively, there is a contrasting and optimistic view which supports the production of biofuels on large expands of land using crops which may compete less with food supply. This method is wholeheartedly supported by Wang, 2002, Shapouri and others, whom I classify as the “Optimists.” These groups of thinkers are predominantly backed by large corporations like Archer, Daniels, and Midland, located in the USA as described by McCain, (2003) - whom due to the large profit involved; promote the production of ethanol using corn. The optimists believe that: biofuel production has a net positive energy balance; it is cleaner than fossil fuels; and must be promoted for the benefit of farmers and rural development.


 Both the optimists and pessimists in my opinion provide valid arguments either in support or in disagreement with the production of energy using corn and other food crops. 

Nevertheless, I find their arguments too sharp and extremist. I believe that instead of large corporations getting involved in the production of biofuel feedstock; small farm sizes may be introduced so that the production process can benefit many small scale farmers in rural areas. I think it is possible to make a sustainable benefit out of biofuel production. A good example of a crop amongst others which can be sustainably exploited on small farm sizes for biofuel production is Jatropha.  Jatropha can be grown on marginal lands, without competing with food crop supply while producing considerable amounts of biodiesel. Biofuels produced by this means can become an income generating activity for rural communities and a stimulant to rural development.  In as much as the arguments used by both the optimists and pessimist are valid, they fail to address the incapacity of fossil fuel and HEP to provide adequate energy for development in the rural world.
From inadequate HEP supply to the production of Biofuels: the relationship with Peace.

 
Arguments in support of the fact that fossil fuel and HEP have failed to satisfy the energy demands of the rural world in developing countries have been addresses by Mersie Ejigu (2005). In a report paper entitled “Rethinking the energy paradigm: an African perspective”, Ejigu thinks Africa should review its energy paradigm in order to boost its economic growth. According to him, this can be achieved through export diversification rather than depending on the exportation of primary products which are increasingly becoming less important in world; consequently loosing their market share for primary exports. Additionally, he believes the energy sector and biofuels in particular can play a vital role. As one of the major issues, he mentions the development of renewable energy and the reduction of dependence on imported fossil fuels. He explores the relationships which could exist between trade, energy and conflicts in African countries: energy stimulate trade, which in turn promotes economic growth and peace. The absence of a good and stable energy source is more likely to lead to economic stagnation and social tension. Finally he proposes that Sub Saharan Africa should develop a new source of renewable energy which can efficiently replace the present 81.2 percent dependence on biomass energy like firewood and charcoal. This new form of energy should also compensate the very low dependence on other forms of energy.                                                                                             


I think Ejigu is one of those few writers who indirectly highlight the link between biofuels, sustainable rural development and peace.  It is necessary to accentuate  the biofuel rural development and peace nexus as a complement to his work. More emphasis should be put on the production of biofuels on small farm holdings by rural farmers as a means of achieving energy security needed for rural development in Sub Saharan African countries.


More so, the relationship between biofuel production, sustainable rural development and peace has been highlighted though implicitly by Jim Kleinschmit, (2007) in a policy briefing titled “Making the Case for Linking Biofuel Production to Rural Revitalization.” Though the target of his policy briefing is completely different from that of Ejigu-it has a main focus on the rural areas of the USA, he supports the idea of producing biofuels as a potential booster to rural job creation, economic growth and energy independence. He also recommends proper environmental standards by local farmers on locally owned land. Furthermore he recommends the change of policy under the Farm Bill and the Energy Bill to favor biofuel production and rural development in the USA. Though he makes no direct and distinct link with peace, he supports local participation, ownership and a local economy which encourages the internal circulation of money. As an addition to his work, it is worth noting that all components of human security which contribute to social stability must be addressed in the production of biofuels, as an assurance for peace. The importance of human security in all human societies is emphasized by the Commission on Human Security, (2003).  More so such considerations must be made for all countries, including Sub Saharan African Countries which may want to join the biofuel revolution in providing a local-based source of renewable energy for development. 


Argumentatively, biofuel production on small farm holdings potentially remains the most assured form of securing energy required for sustainable development in rural areas because dams which were once perceived as a panacea to energy security have failed in their mission. One of the environmental advantages of HEP is raised by G. Berndes (2002) who argues that HEP as a use of water has no significant consumptive loss except for evaporation and timing of releases which may conflict with other consumptive uses. On the other hand, biomass produced energy competes directly with food crop production, water and land resources. Berndes fails to understand that the solution to rural energy security shall hardly come from dams. Large dams which could provide enough energy for urban and rural development are now strongly discouraged by the World Commission on Dams (WCD) and potential funding bodies like the World Bank. There is a need to create an alternative source of energy for the rural populations of the world. Biofuels shall provide the energy lacking in these areas and contribute directly to sustainable development and peace.


Furthermore, after going through the report of the World Commission on Dams, (2000), it is easy to predict that HEP shall never be capable of providing energy for the development of rural areas. While the WCD discourages the construction of large dams, small dams shall not be capable of producing singlehandedly the quantity of energy required for rural development because the amount of energy produced by small dams is incapable of satisfying both urban and rural demands in energy. More so, there is a close relationship between the tapped HEP potential of a country and its level of development in relation to other countries. In 2003, Africa had the lowest percentage of tapped HEP potential which was about 7 percent, followed by Asia (including China) with 21percent,  South America about 31percent,  North America 68percent and Europe 70percent ( IEA, 2003).With the cooperation of multi stake holder like World Bank and the Conservation Union, the commission found out that  though dams have played an important and significant contribution to human development, with considerable benefits,  there is however an unnecessary price to be paid for  those benefits  in  terms of social and environmental inconveniences; by people displaced, communities downstream, taxpayers and the natural environment. The major question now is how the rural world in sub Saharan Africa shall get its supply of energy needed to stimulate development. 

Sustainable Rural Development and Peace


Based of the arguments raised above, it has been made clear that the production of biofuels can actually bridge the gaps left behind by the incapacity of HEP and other forms of energy like fossil fuels to provide local communities with energy needed to boost up their economic growth. In order to continue with the structure of this review, it is important to emphasise on the justification of sustainable rural development in relation to peace. 

Sustainable development plays a major role in building peace because it harnesses and gives surety to the provision of natural resources for present and coming generations. The same logic can be made for the provision of energy through biofuels on small farm holdings; all things being equal, rural farmers shall always have biofuel feedstock as a complementary produce to their regular agric output.

The Conference on Agriculture and the Environment: Strategies and Tools for Sustainable Agriculture and Rural Development (SARD), (1991), concluded that: under the elements of a sustainable strategy for SARD, the recommendations made to create an appropriate policy framework comprise of two important objectives:

-Widening peoples’ options so that they do not need to harm their environment; and

-Creating the conditions for market forces to operate efficiently, while providing for corrective measures in cases where the market cannot ensure sustainable management of natural resources.

The definition of sustainable development in the document covers aspects of: the conservation of natural resources; the protection of the environment; economic development; social institutions; and technical adjustments. The ideas resulting from this conference are worth incorporating in a strategy which targets the sustainable production of energy as a means of boosting sustainable rural development and positive peace.

Similarly, these ideas are supported by the FAO/ Netherlands Conference on Agriculture and the Environment: Strategies and Tools for Sustainable Agriculture and Rural Development, (1991) - Social and institutional aspects of sustainable agricultural and rural development. The final document of the conference identifies the root causes of environmental degradation to be social and institutional in nature. It proposes as solution: the implementation of multi-disciplinary and integrated strategies- the effective coordination between government, non-governmental agencies, cooperatives and other people`s organizations. The government policy must ensure the participation of the underprivileged and marginalized sectors. Such a policy must be implemented at the farm level, community level and national levels in order to guarantee the security of human life – a capital factor in enhancing environmental security. 

The recommendations mentioned above could be conceptualized through the production of biofuels on small farm holdings. 

Human Security, Environmental Security and Peace


A couple of authors have tried to clarify the link between Environmental Security, Human Security and Peace-all components of sustainable development. In this light, it is important to complete this literature review by elucidating the link between: the provision of a constant source of energy in a given society; and the development of social unrest and the absence of peace.


Human security and environmental security are very important elements which contribute to the achievement of sustainable rural development and peace. Moreover, without a constant supply of energy, human security is myth- energy is the driving force of development. The techniques and strategies used in producing and maintaining a constant supply of energy can affect the safety of a given environment. The link between human security and environmental security can be developed to determine possible uprisings related to shortages in energy. The incapacity of a group of people to fulfill their basic needs as a result of energy shortages and poor resource management represents a potential threat to peace. Biofuel production on small farm holdings may be capable of generating a steady energy supply in the hands of poor rural communities- a means of boosting rural development; and an adaptation strategy to the effects of climate change. 


The link between Environmental Security, Human Security and peace has been equally espoused by FESS, (Foundation for Environmental Security and Sustainability) in its definition of environmental security- though without a direct emphasis on the importance of energy. FESS, (2007) defines environmental security as:
A condition in which a nation or region, through sound governance, capable management, and sustainable utilization of its natural resources and environment; takes effective steps toward creating social, economic and political stability- ensuring the welfare of its population. 
 In addition to this definition, I emphasize on the importance of energy as a major factor required for the welfare of populations. Poor rural communities suffer from an inadequate energy supply needed to stimulate the process of development. Poor rural communities can produce biofuels on marginal lands using feedstock which can grow in harsh conditions like Jatropha. In situations where land is scarce, communities can produce biofuel feedstock crops which can not be eaten alongside food crops. With the energy crisis the world is facing today: a steady increase in the prices of fossil fuel; and awareness on the damages fossil fuels are causing to the environment, rural populations in developing countries need to adapt their energy production methods.


Similarly, the link between human security and environmental security is espoused by Thomas Homer-Dixon, (1999). He argues that environment scarcity may result in violent conflicts where it has a social effect. Environmental stress may cause a depletion of resources on which most developing countries are dependent. The inability of most of the world’s countries to adapt to this scarcity through ingenuity will result in a chaotic world with neither environmental nor political stability. In my opinion, Dixon`s comments in relation to the future of the human race, natural resources and the environment are somehow too utopian. However, I support his idea of “achieving environmental adaptability through ingenuity.” Concretely, the production of biofuel on small farm holdings within rural communities is an example of local ingenuity in creating adaptation strategies to the effects climate change. The land management strategy applied, combined with the energy production activity, determines the propensity to sustain a durable peace.

More so, the importance of sustainable development in achieving peace is brought up by Alexander Carius, (2007); “Environmental Peace building: Conditions for Success.” As one of the approaches to environmental peace building, Carius mentions initiatives that seek lasting peace by promoting conditions for sustainable development (Carius & Dabelko, 2004; Conca, Carius, & Dabelko, 2005). Insistently, Carius` argument shall form one of the major arguments in the biofuel, sustainable rural development and peace nexus. I shall examine the relationship between land and land use management involved in biofuel production as a measure of sustainable development – a prerequisite for a lasting peace.

Biofuels: A resource capable of generating conflict?


Undoubtedly, biofuels must be examined from the angle of a resource capable of sustaining conflict-an economic motivation to violence. Such an analysis will be similar to prior arguments raised by Mat Berdal and David M. Malone (2000) in the book; “Greed and Grievance: Economic Agendas in Civil Wars.” Berdal and Malone describe how economic benefits often shape the calculations and behavior of parties in a conflict; giving rise to a specific war economy and a distinctive dynamics in a conflict. Berdal and Malone argue that resources of great value are capable of creating economies of war. I shall argue differently for the case of biofuels: though biofuels may become a major source of wealth in the future, approaching it from the small farm size perspective for sustainable rural development and the promotion of peace, will give it a better chance of not sustaining war. 

In my opinion, biofuel production on small farm holdings could be a sustainable income generating activity- a means of social and economic empowerment in poor rural communities. Small farm holdings are contrary to traditional large farm exploitation which excludes the social and economic benefits of poor rural communities. As an end result; the small farm approach shall satisfy everyone along the “benefit ladder” providing less chances of social uprising due to dissatisfaction. More so, small farm management shall result in an equitable spread of the benefit from the exploitation process.


The advantages of small farm holdings are espoused by Peter Hazell, Colin Poulton, Steve Wiggins and Andrew Dorward “The future of small farms” (2006). While emphasizing on the case of agriculture development through small farms, the authors attributes a number of advantages to the development of small farms: efficiency in land use- labor cost is low as it originates from the household; equity and poverty reduction- small farms employ labor from poor people within the same community; and small farm holders stimulate the rural non-farm economy, creating additional jobs- they have the tendency to spend their incomes on locally-produced goods and services. This argument provides enough reason to disqualify biofuels produced on small farm sizes as a natural resource capable of generating and sustaining war. 


Similarly on the subject of resources and conflicts, Michel L. Ross( 2003)  in “Oil, Drugs, and Diamonds: the Varying Roles of Natural Resources in Civil War”  classified resources into lootable and non-lootable resources, the former being better placed to sustain conflicts because they can be easily controlled by a warring faction. In my opinion, the control of a resource can only be guaranteed through the organization of the exploitation process. In the case of biofuels on small farm holdings- with the production process being community based; it shall be difficult for outside control to extend on a well structured community. Additionally, a community-based organization of natural resource exploitation has reduced chances of generating conflicts.


Moreover, the relationship between resources and conflicts in the case of biofuel production on small farm sizes can be analyzed using the theory of relative deprivation. Robert Gurr, (1970) developed the link between frustration-aggression through a mechanism which results in the capacity to mount violence. Applying this theory to resource management is more relevant for resources like petroleum in developing countries because the benefits of these resources hardly get to the rural poor. The only significant outcome obtained from petroleum resources is the negative effects it has on the environment. Accumulated frustration in such a case can result in uprisings and conflicts, triggered by any means. In contribution to Gurr`s theory; I think that poor rural communities can benefit directly from the exploitation process of biofuels by making them part of the production process. Benefits may appear in the form of direct revenue from the cultivation of feedstock on small farm sizes and energy for local use. As an example; running a grinding mill with a biofuel powered engine in a rural area of Africa can considerably ameliorate the caloric intake and diversify food stuff within communities.


After going through some of the literature which could be used in elucidating the connection between biofuel, sustainable rural development and peace, my next step is to analyze the activities of the Social Trade Organization in relation to the nexus.

The Social Trade Organization (STRO) develops innovations to strengthen micro credit and local economies. STRO uses a Complementary Monetary Systems as a circuit of exchange between producers and consumers to boost the circulation of money by increasing the purchasing power of rural communities. Through a number of projects run round the world, STRO improves rural community access to credit and markets and stimulates entrepreneurship with the aim of improving on environmental projects. One of the projects run by STRO is the Gota Verde project in Yoro, Honduras which involves the small scale production of biofuels by small farmers for local use and sale (STRO, 2007).
The Gota Verde project is founded on the rationale that: biofuels are a cleaner and renewable source of energy contrary to fossil fuels which presently emit the greatest amount of Green House Gases (GHG); biofuels feedstock production can be a source of local employment; and a sustainable income generating activity for rural communities. STRO promotes small-scale production and use of biofuels for local consumption lining in marginal rural areas of Central Honduras. The project demonstrates an attachment to its underlying principles by:
· Ensuring that the most appropriate technology is used- technology suitable for local conditions (crops cultivation and engine adaptations); 

· Implementing sustainable financial mechanisms, such as favorable credits and opportunities to ease investment costs for poor households over the long term; and

· Removing problematic structural conditions that make sustainable energy policies difficult in Honduras (STRO, 2007):  the energy market (fossil fuels) is presently heavily subsidized by the Honduran government, making it impossible for the production of locally produced biofuels to be cost effective. Local production of biofuels does not benefit from special quotas which should guarantee the profit of rural communities. Government plan and vision is not sufficiently directed towards facilitating the production of renewable energy like biodiesel.
In order to better analyze the activities of the Gota Verde project, I used and adapted certain elements of the Logical Framework Approach (LFA) 
. See annex for the table.
Conclusion


During my internship at the Gota Verde project, one of my principal tasks will be to identify the strengths and weaknesses of the; biofuel, sustainable rural development and peace nexus. The final report I shall produce will help me determine if such projects are sustainable enough to be replicated in Sub Saharan Africa, and particularly in Cameroon, which has a rural context similar to that of Central America and Honduras in particular. I shall equally have the opportunity to analyze the sustainability of producing biofuels on small farm holdings in order to enhance the sustainable development of rural communities and to promote peace.
1.8 Methodology 

In order to answer my research questions, I shall develop an approach which involves both the Positivism and the Interpretive paradigms in social science. This choice is based on the underlying principles of my research project: 

· To understand the motives behind poor rural communities getting involved in the production of biofuels on small farm holdings;

· To measure the sustainability of the biofuel production activity:- economic, environmental and social in relation to peace; 

· To build scenarios which could help in predicting the future and generalizing the findings in this particular case onto other similar  cases; and 

· To develop a causal model in which the cause-effect relationship of my research elements are expounded.

Basically, I shall extract useful elements from these paradigms which could be applied in my research case, demonstrated trough a combined use of quantitative and qualitative research techniques in data collection and analysis where applicable. I shall astutely make use of the advantages set forth by both techniques in their respective patterns: theoretical framework; empirical recording; results of analysis and return to theory, while investigating on a real case experience gained by living with the local communities in and around my research site.

Table 1 provides details on how I shall directly benefit from each research technique, with allusion made to the respective research paradigms.

	Social research paradigm
	Research Technique
	Research element to be copied
	Methodology

	Positivism
	Quantitative
	· Analysis done with the use of measurable indicators which could be generalized.
	· In order to measure the sustainability of producing biofuels on small farm holdings as an activity, I shall create quantifiable indicators to measure the economic, social and environmental facets of the production process. The results produced shall be factual, quantifiable and measurable by other researchers venturing in similar topics.

· At this specific point of my investigation, I shall respect the observer-observed detachment. By voluntarily disconnecting myself, I shall be enabled to obtain objective results with the possibility of generalizing them onto similar cases.

	Interpretive
	Qualitative 
	· An analysis by case which shall involve interviews.
	· The interviews shall form the basis of my analysis. The perspectives of the different actors directly and indirectly involved in the biofuel production activity shall be of great importance to me.

· Interviews shall also include cross case analysis of HEP and fossil fuel production. 

· I shall emphasize on the observer-observed relation, making it flexible to suit my research activity, especially in the process of data collection.

· This method shall enable me penetrate into the society observed with the possibility of obtaining first hand information on the social fact. In this case, I shall investigate on the socio-economic reality and impact of the project on different community members. 


Table 1: Social Research Paradigms and Methodology used

1.8.1 Information Sources

During my internship with the Gota Verde project, I shall collect data from the following sources;

Local communities

The rural communities involved with the Gota Verde project play a vital role in my research investigation. I shall collect data from community members who are directly and indirectly involved with the project. The information gathered shall enable me have an idea on the general perception of the project in relation to sustainable development and peace. Specifically, I shall investigate on the different components of sustainability: social, economic and environmental by creating measurable indicators to be determined on the field.  It shall be an opportunity for me to dig into the minds of the community members through in-depth interviews, observations and daily interaction. 

Project reports and documents

The project documents shall help me create a baseline for my analysis. This will give me the opportunity to critically analyze the activities of STRO vis a vis the production of biofuels for a sustainable rural development and the promotion of peace. Additionally, these documents shall enable me have a clear understanding of the project`s organizational structure and the activities around the production of biofuel feedstock on small farm holdings. The following information sources shall be taken into consideration:

· Project Website information

The website of the project represents a rich source of information which I am capable of assessing at all times. The information propagated on the website of the project shall serve as baseline information for comparison. Accordingly, the information from this source shall enable me critically compare and analyze broadcasted information to the realities I find on the field during my internship; and

· Project reports

The information extracted from this resource shall serve the important purpose of analyzing the success of the project in relation to the future of the biofuel markets. STRO`s stakeholders are mostly from the European countries which encourage the proliferation of biofuel use as a cleaner source of energy. These countries have a burning desire to increase the blending percentage of biofuels in petroleum fuels. The NGOs and affiliates through their involvement also play an important role in determining the sustainability of the biofuel production activity in the future. The marketability and benefits to poor rural communities shall be of special interest in this part of my investigation. 

Local government

Information from the national level and local government shall enable me identify the structural barriers in relation to government policy and interest in the activity of biofuel production.

Importantly, I shall be investigating on the socio-economic and political effects of biofuel production by local communities on the local, national and regional stability of Honduras.

Observations

I shall make observations with the possibility of creating spontaneous indicators for obtaining valuable data. It is also going to prevent me from being a complete outsider during the internship. I shall analyze the project from the lance of an insider, in order to grasp the opinion of the communities and get closer to their reality. I shall also do a mixture of formal and informal observations with the aim of avoiding bias results.

The Media

STRO uses the media as one of its strategies in promoting the ideas and activities of its organization. I will use this resource as a means of critically assessing the impact and future of biofuel production on the sustainable development of these rural communities and the promotion of peace. I shall appraise the information dispatched by the media to the public in relation the sustainability of the project advertised.
The Project Staff and Other Researchers

I shall conduct individual interviews with the project staff members and visiting researchers. I shall equally organize group interviews when possible and raise arguments relevant to the topic during meetings. As a result, I shall gather divergent opinions-extremely useful for my research and learning.
Research Examples
I will explore the possibility of focusing on specific phenomenon resulting from the project which could lead to negative trend (Farzanfar, 2005). Good examples are: the small farmer’s adaptability to Jatropha- the rather long time it takes for Jatropha to yield revenue may result in frustration on the part of the small farmer; and the increasing price of corn due to the scarcity of corn previously supplied by the US market, now used for the production of ethanol. 
1.8.2 Data Collection Method

My methods of collecting data are going to rely both on the qualitative and quantitative research techniques. Basically, I shall make use of either data collecting methods when ever it is applicable for obtaining of good results. 

 Table 1.2 better illustrates my “combined” data collection style
.

Table 1.2

	
	Quantitative Research Technique
	Qualitative Research Technique

	Research design 
	The structured and closed design structure for data collection shall be used in the case of measuring the sustainability of producing biofuels on small farm holdings as an incentive to rural development. I shall create measurable indicators which shall precede field research.
	The nature of the data to be collected can possibly change in relation to the attitude of potential interviewees. Insightfully, the “unstructured, open constructed in the course of research” (Corbetta, 2003) data collection method shall be of great use during the data collection process. 

	Representativeness of data
	The data collected shall be presented in graphical form, as a representative of the measurements attributed to the indicators. The results obtained from surveys shall also be part of the data represented here. An excel based program shall be used most preferably.
	Basically this shall be a collection of interviews and group discussions. The interviews shall be; indebt, open and in some cases, closed depending the attitude of the interviewee. I shall also carry out group discussions. 

	Recording Instrument
	Pen, paper and a camera.
	Recording tape, pen and paper.

	Nature of Data
	The data collected using this tradition shall be “Hard” standardized and objective since I shall be dealing with indicators and measurements.
	I shall use this method particularly during the interviews, with the hope of collecting “soft”, rich and deep information recollected from the interviews I shall conduct.


Documented qualitative research

I shall extract information from text-based accounts, related to the different components of the biofuel, sustainable rural development and peace nexus. In this case, I will target official records, scholarly books, news paper articles, reports and web information.

Interviews

I shall carry out in-dept and open ended interviews and conversations in which I shall allow the interviewees express their minds on the various components of the biofuel, sustainable rural development and peace nexus, depending on the person’s relationships with this nexus. The number of interviews shall be determined by the availability of potential interviewees; different actors involved in the project prepared to submit themselves to this exercise. Where necessary, the nature of the questions may change depending on the audience and the circumstance surrounding the interview.

Quantitative research sampling

 I will also apply sampling practices peculiar to the qualitative research method. Using this method, I will do a purposive sampling. More precisely, I shall select my participants based on characteristics related to their involvement and attachment to the project.

1.8.3 Data Analysis

My data analysis methods shall be based on the different techniques used in analyzing qualitative and quantitative data. With respect to qualitative data analysis,  I shall analyze textual data for clues using methods such as coding, summary sheets from the source of material and analytical memos, using simple computer programs like word  (Farzanfar, 2005). This exercise shall enable me develop a clear understanding of the relationship between the research topic and the subjects analyzed.

I shall make use of both the qualitative and quantitative data analysis style in analyzing field data obtained form the indicators created to measure the sustainability of the biofuel production activity. I shall analyze my data following a graphical representation of the indicators developed. The different components of sustainability- Economic, Social and Environmental shall be represented on an Excel-based graphical program.

1.8.4 Final Report

My final report will be a critical assessment of the biofuel, sustainable rural development and peace nexus. The report shall be an expression of my opinion on the nexus in relation to the communities I have visited during my internship. It shall portray a mixture of both the Positivism and Interpretivism social research paradigms. I shall make use of both the quantitative and qualitative research techniques in elaborating the report.

My report shall take the form of an analytical paper spiced with tables, pictures, graphs, excerpts from interviews and causal models which could possibly result in generalizations. I shall also put to evidence results from specific cases with highlights from interviews and other solid information gathered from the uniqueness of my experience during the internship.  

2 Section II:  Internship Mid-term Report
2.1 Background

There is more than enough scientific evidence today to prove that human activities are contributing enormously to Global Warming and Climate Change. Accordingly, severe measures should be taken at the local and global levels to significantly reduce the emission of GHGs which are triggering major climatic changes. Continuous trends in past and present environmental pollution shall result to acute environmental degradation, causing irreversible changes in the world’s climatic system, extreme climatic events  like continues flooding and the repetition of devastating hurricanes capable of completely destabilizing poor nations and marginal communities on the earth`s surface. Conflicts for land and natural resources shall increase due to the loss of ecosystems, the degradation of valuable productive lands and the scarcity of freshwater. If projected consequences of environmental degradation on the present and future generations are to occur, the poorest communities on earth shall suffer most.  These communities are considered most vulnerable because of their age, sex and their incapacity to pursue proper adaptation strategies to climate change. In reaction to the threats faced by the earth today, there is a general call for sustainable development, backed by sound policy frameworks and development mechanisms which stress on human security and environmental security. 

Once considered an important contributor to the reduction of GHG emissions, biofuel production has recently sustained some skepticism from major bodies of the UN system, Developed countries and Developing countries alike. Howe ever there is a concerted mobilization towards the exchange of biofuel technology and the acceptance of a worldwide sustainability criteria and indicators which takes into account the need to achieve and maintain global food supply, energy and sustainable development needs, with the inseparable  participation of national governments, partnerships, the private sector, and civil society (FAO,2008). 

In the different on opinions regarding the sustainability of biofuel production, project aimed at producing large amounts of biofuels are being multiplied on the earth`s surface. Seemingly the same arguments are put forward to justify the dare need for biofuels as a source of energy: the potential to assure energy security and renewability without triggering major wars; the capacity to contribute less to environmental degradation; and the stimulus it provides for economic growth and better living standards in communities which have not benefited from the exploitation of other energy sources.
In reaction to the biofuel boom the world is experiencing today, it is of great significance to note that the importance of biofuels as a sustainable and a clean energy source must be determined by the method of production. Accordingly, every component of the production chain should be executed in a sustainable manner which guarantees economical viability, socially orientated with great concern for the local and global environmental. The idea of small farm size should override large scale production on large expands of land which encourage degrading land use changes and the alienation of small farmer.

An existing case of small scale biofuel production is illustrated by the Gota Verde Project in Yoro, Honduras. The projects` objective is to demonstrate the technical and economic feasibility of small-scale biofuel production for local use (STRO, 2007).  The project implements a distinctive approach to feedstock production which encourages: small farm sizes; mixed cropping with biofuel feedstock (Jatropha) and food crops (beans and corn) grown side by side on the same farmland; and the total involvement of small rural farmers. In addition, a legal enterprise has been created at the local level to manage the processing and sale of biodiesel: Biocombustibles de Yoro Sociedad Anónima (BYSA).
Nevertheless, what remains an issue of concern is the tangible confirmation that biofuel production can in fact result to sustainable rural development, environmental security and human security which are prerequisites for long lasting peace. 
2.2 Job description for the whole internship.

My job during the internship is designed to achieve the double objective of carrying out my research project and assisting my host organization with valuable services related to my Environmental Security and Peace background. My activities are limited to collecting data required to answer my research questions and completing a number of tasks commissions in relation to the needs of the Host Organization.

2.3 Report on my research project.

Field activities related to my research project are divided into three major parts;

I. Field data collection in and around Yoro which can help in the research project.

II. Data analysis

III. Report writing
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	Output I
	Indicators
	Main achievements
	Remarks  on  “what I learned”

	Field data collection in and around Yoro which can help in the research project.


	· Interviews carried out which are related to my research topic.

· Surveys on groups of people capable of providing a data analysis base for my research case. 

· Indicators identified which shall be used in measuring the sustainability of the project; environmental, social and economic indicators.

· Focus group meetings attended and organized.

· Visits attended which are helpful to my research project.
	Interview with Francisco Hernández Marcado on the failed biofuel project in Nicaragua.

Interview with Jock Brandis, Director of Development and Investment, Full Belly Project
Interview with Niels Anso, founder of the DAJOLKA Company, experts in the transformation of regular diesel engines to PPO engines.

Interview with Ron Turner, owner of  La Esperanza Central Hidroeléctrica, Esperanza, Honduras

A Survey at La Universidad Nacional Agrícola Catacamas, Olancho, Honduras
Identification of Indicators ongoing.

BYSA General Assembly

Field visits to the farms, in order to plan my interviews with the small farmers.

Visit to the Island of Utila to investigate on the resistance and spread of Jatropha and castor seed in Honduras.  

Meeting with students from the Escuela Americana Internacional de Honduras 

Visit to a biofuel project which failed in Leon, Nicaragua.

Visit to La Esperanza central hidroeléctrica, Esperanza, Honduras


	The interview was an opportunity for me to get first hand information on the social, economic and environmental impact of a failed biofuel projects on the rural farmers. It made me understand the role of origination and the battle between internal and external factors which may result to the success of a project. 

This interview gave me an important and unique perspective of an inventor who is out to help poor rural farmers benefit from the sale of Jatropha seeds. Jocks` arguments on the “food for fuel” debate are very clear cutting. He calls Jatropha “The Poor man’s Crop,” meaning Jatropha has come to help the poor rural farmer with added revenue which other crops have failed to provide.

During my discussion with Niels Anso, I learned from the very elucidating points he made which highlight the need for poor people to benefit from the production of biofuel. He expressed his views on the “created barriers” which prevent an expansion of the biofuel market. He also stressed on the method of production which must be sustainable.

My interview with Ron was designed to understand the difficulties encountered in the implementation of small dam projects in Honduras. The political system, red tape and the preference for diesel run thermal plants came up during the discussion. His experience reflects the challenges existing in the realization of CDM projects in developing countries.

This survey was meant to investigate on the future of biofuel production in Honduras. The choice of survey was based on the importance of this university to the country and the age of the students. Considering the fact that these students are the future and backbone of Honduras- the country`s main export is agriculture, it is important to have their perspective on the production on biofuels. Analysis from the survey shall be of great help to me help me in the measurement of sustainability at the Gota Verde Project.

Though the overall plan of the Gota Verde project is to produce renewable and clean energy, it shall be interesting to notice how the different components of sustainability can be used to determine how “clean” the project is. The indicators used shall speak for themselves and provide an in-depth analysis of the project.

The BYSA General Assembly was an opportunity for me to   have a clear understanding of the rationale behind its creation. This information shall help me in further analysis on the sustainability of the project and the preparation for subsequent focus group meetings.

The role young people play in the BYSA and their involvement and interest in the project are some of important stakes to be considered in the success of the project.

I experienced meetings with the different groups of poor rural populations in Honduras
 and witnessed the reality of their limited access to land, in which there was a case of illegal logging. A case in which a group of heavily armed men were felling tries on a patch land inhabited by indigenous tribes. 

During interviews, the different opinions and views held on the project are very important aspects of the visit I carry along with me. 

I integrated a couple of visits proposed by the Gota Verde project. It was a chance for me to learn from my position as a researcher; actively participating in the activities of the project.

On this trip I had more to learn on the future of biofuels in Honduras from the perspective of young students from an International school, most of who belong to the distinguished class of Hondurans.

The failed biofuel project in Leon, Nicaragua was an opportunity for me to experience a perfect demonstration of the high esteem small farmers hold to their land as a resource. The fervency and will power they posses when deciding on the fate of their land.

The visit to “La Esperanza Hydroelectric Facility,” was an opportunity for me to experience an existing case of a small dam located in a very poor rural area. Most importantly it was a chance for me to collect valuable data needed to answer one of my research questions: to know if HEP has been successful in providing enough energy required to stimulate sustainable rural development; and also to determine if HEP has been able to provide human security and environmental security to the rural poor.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


In most of the interviews conducted, the “food versus fuel” debate does not stand as a strong point against the production of biofuels. What appears to be most important is the benefit poor farmers can rip from the production of biofuels and the energy security biofuels production can provide.
It is important to note that all visits carried out are important for my research project, even though some visits are more attached to the activities of the host organization rather than my research project. During most of the visits, I had a genuine opportunity of comparing classroom knowledge with field reality. The challenges to environmental security and human security are easily identified and strongly interlinked. To determine if biofuel production shall either intensify or mitigate the state of affaires is not an easy task.
	Output  II
	Indicators
	Main achievements 
	Remarks

	Data analysis


	· Quantity of data presently under analysis.


	Most of the data collected is currently under analysis.
	Data is being analyzed according to the rate at which I can collect data. A total dependence on the project for transport means makes it difficult to collect data at a desired pace.


Data is being analyzed according to the rate at which I can collect data. A total dependence on the project for transport means makes it difficult to collect data at a desired pace. However the project documents and the project activities in which I participate are a wealth of information I must exploit.
	Output  III
	Indicators
	Main achievements 
	Remarks

	Report writing


	· Report plan made.

· Number of topics written.


	Report plan under construction.

Possible topics identified. 
	The flow pace of data collection makes it impossible to build concrete arguments for the final report. However possible topics have already been identified.


An agreement has to be made between my supervisor and me on the report style to be adopted.

The research questions are possible topics which could be developed, yet the data collected so far is not sufficient enough to raise solid arguments. A final visit to the farms has to be conducted with the aim of developing enough indicators to back my arguments. 
2.4 Report on my activities in the project.

A description my mandate in the Host Organization

1. Update website and translate web page into English.

2. Collect and analyze data from FHIA and FUNDER on the amount of investment per hectare in the different plantations. Create an investment plan based on data collected from the various farms.

3. Determine the amount of carbon offsetting in the project, in view of accessing the Carbon Voluntary Market. Investigate on the cases of E+Co and BMI and identify more companies.

4. Identify renewable energy project donors in relation to the activities and needs of the GV project.

Please, find a copy my “Progress report on my mandate at the host organization” in Annex 03
2.5 SWOT Analysis

With reference made to project documents, personal observations and interviews carried out during the first phase of my research project, I constructed the following SWOT analysis- Strengths, Weaknesses, Opportunities and Threats. The first part of the analysis is an identification of the internal and external environment in relation to the Strengths, Weaknesses, Opportunities and Threats of Gota Verde project, presented in a table form. The second part of the analysis is made up of a short in-depth on the factors presented in the table. A SWAT matrix has been developed in Annex 04 of this document. The SWAT matrix is a strategic tool which can be instrumentally used to overcoming weaknesses by transforming negative factors into compelling successes. 

	Strengths

· The social reality in Yoro and the enthusiasm of the local farmers.

· Competent and committed Technical staff.

·  Favorable natural conditions and abundant land.

· Location of the Gota Verde project.

·  Projects objective to stay small.

·  The existence of BYSA and its composition. 

· The choice of feedstock


	Weaknesses

· Small farmers are too poor to afford farm inputs and improved farming methods. 

· Low education base amongst local farmers and BYSA associates. 

· Dengue Fever.

· Land tenure system in Honduras.

· Absence of an environmental specialist and the Economic orientation of BYSA.



	Opportunities

· Ready market for the sale of biodiesel.

· Availability of funds.

· Presence of reliable foreign partners.

· High demand for the projects ideas in other parts of Honduras.

· Existing law on bioenergy.

· Renewable energy projects are encouraged by the Kyoto Protocol and the Carbon Voluntary Market.  

· The fluctuating prices of petroleum flues.


	Threats 

· Yoro is on the path of hurricanes and tropical storms. 

· Political system of Honduras and the sudden change of laws.

· Political reluctance and lack of incentives to stimulate renewable energy schemes.

· Over dependence on diesel to run thermal plants to produce electricity. 

· The fluctuating prices of petroleum flues. 




2.6 An explanation of the factors used in the SWOT analysis.
2.6.1 STRENGTHS

The social reality in Yoro and the enthusiasm of the local farmers

The strong commitment and very active participation of community members is an important strengthening factor to the success of the project.

The amazing enthusiasm of local farmers and other members of the project can be explained by their profound desire to escape from the poverty trap experienced in most parts of Honduras.

Honduras is the third poorest country in Latin America and the second poorest country in Central America, with 75 percent of its rural population living in poverty and 63 percent of them in extreme poverty
 (IFAD, 2007). On the country poverty map, the incidence of rural poverty in 1998 was 38-44 percent for the province of Yoro in which the project is located (World Bank, 2001).
Competent and committed Technical Staff

The project is made up of a competent staff from diversified backgrounds, most of whom have a history of working with rural development projects. See Annex No.05, for details on the projects` human resources. 

Favorable Natural Conditions and abundant land 

The department of Yoro has the natural potential to sustain the production of Jatropha and other suitable feedstock identified by the project. Before the implementation of the project, studies were carried out on five different zones of the country; Comayagua Ocotepeque Olancho Yoro Zamorano, based on the agro-ecological and agro-climatic conditions necessary for the growth of Jatropha, castor seed, girasol and other oil producing seeds. Yoro was chosen as one of the priority sites for the implementation of the project. The availability of land is not a problem in this area, though the access to land is very selective due to the land tenure system.

Location of the Gota Verde project

The central location of the project is a strategic advantage. Located at the centre of Yoro; the project benefits from information broadcasting services including internet, radio and television. The project also benefits from its nearness to CEVER in terms of technical assistance and the direct transmission of knowledge to students. Most training sessions take place in CEVER which also hosts the project biodiesel transformation experiment plant.

Projects objective to stay small for a start 

The project has a fundamental objective of staying small. In the statement presenting the project, the phrase “small-scale biofuel production scheme for local use” is always present and stressed on (STRO, 2007). 

The existence of BYSA and its composition 

Biocombustibles de Yoro Sociedad Anónima (BYSA), is a legal structure created at the local level to manage the processing and sale of biofuels and by-products produced in Yoro. Membership in BYSA is open to small farmers and shares are affordable  at the price of 100 Lempira ($5.26) per share. Presently the GVP has 250 farmers of which 40 are members of BYSA (FUNDER, 2008).  In a signed agreement with FUNDER, BYSA shall receive technical assistance from FUNDER to independently manage the production of biofuels with feedstock from Jatropha farms established during the Gota Verde Project. The activities of BYSA shall also include: 
· To act as a business unit, capable of acquiring loans for the benefits of the farmers;

· To administer loans to poor farmers through a voucher system; seeds and other farm input, including technical expertise; and 

· Run an animal fodder and organic fertilizer manufacturing plant, using by-products from the transformation process as raw materials.
The choice of feedstock

The choice of Jatropha as main feedstock is important in avoiding the use of food supply to produce biofuels. The abundance of land is equally an advantage to the production of biofuels in this area. Besides, the project encourages mixed copping with food stuff like beans and corn grown in the furrow of the Jatropha plantation. Rather the problem here is the lack of access to investment funds due to the absence of organized financial systems which can help the poorest community members invest in agriculture.
2.6.2 WEAKNESSES

Small farmers are too poor to afford farm inputs and improved farming methods 

Most small farmers lack the capital necessary to plant a significant amount of Jatropha capable of generating enough income to improve considerably on their living standards. The smallest farmer registered in the project in terms of land can invest on a surface area of 0.25 hectares. This surface area can produce an average of 1000kg of Jatropha per year. BYSA shall buy 1 kilogram of Jatropha at 3.30 Lempira ($0.174). A farmer shall harvest at least twice a year, equivalent to yearly revenue 3300 Lempira ($173).

Some of the problems small farmers face today include: the land tenure system which reduces access to land; the extreme poverty amongst small farmers who lack the funds needed to invest in improved farming methods like irrigation; and the lack of basic knowledge on how to implement sustainable agricultural methods.

Low education base amongst local farmers and BYSA associates 

Low level of education amongst small farmers registered in BYSA is a weakness to the project. Most of the small farmers and associates of BYSA participate very timidly during forums, meetings and training sessions because of their low level of education. Being a young enterprise in search of new ideas and propositions, the high illiteracy rate amongst farmers is a major impeding factor. 

Dengue Fever

Dengue fever is a real menace to the rural farmers. In 2002 the WHO listed Yoro amongst the hot spots of dengue /dengue hemorrhagic fever in Honduras. Presently there are repeated appeals in the news papers on preventive measures against mosquito bites and the mitigation of favorable conditions required for the reproduction of mosquitoes (La Prensa, September-November 2008). An increase in the amount of stagnant water left behind by tropical storms, is a favorable condition for the growth of mosquitoes. If proper measures are not taken to fight against the disease, the production of Jatropha shall be affected negatively. The planting, harvesting and husking of the Jatropha seed is a timely and labor intensive process which needs the presence and labor of the farmer.

Land tenure system in Honduras

The discriminate access to land shall result in a selective participation in the project. The land tenure system in Honduras favors the rich large-scale farmers at the expense of poor rural farmers. The poor rural people in Honduras are made up of farmers, rural women, landless people and laborers, some of whom belong to ethnic and indigenous groups (IFAD, 2007). If proper measures are not taken by BYSA to address the land tenure systems; by creating a strategy to help the less privileged access land, the project may instead widen the gap between the rich and the poor.

Absence of an environmental specialist and the Economic orientation of BYSA

An over concentration on the economic aspect of the project can result in economic activities ignorant of the social and environmental consequences it may cause. The absence of an environmental specialist in BYSA and the entire project is very noticable. The projects` strategic plan for the direct involvement of farmers and rural poor is limited to their financial capacity. While the Large farmers have the necessary funds to invest extensively, the project limits small farmer’s assistance to a surface area no more than 1 ha as a means of reducing pressure on the projects investment funds (Gota verde, 2007). 
2.6.3 OPPORTUNITIES

Ready market for the sale of biodiesel

The ever fluctuating prices of petroleum fuel and the total dependence of Honduras on the importation of petroleum has created a ready market for the production of biodiesel. Honduras depends 100 percent on oil imports. In 2006 it imported fossil fuels for more than US$1,085 millions, which represents 46 percent of the country’s total imports and 56 percent of its export revenue (Gota Verde, 2007)

Availability of funds

The project has enough funds to run its activities. The European Union and HIVOS, a Dutch NGO, unfailingly provide funds to run the projects related activities.

Presence of reliable foreign partners

The project is lucky to deal with partners who don’t limit their promises to mere signatures, but actually share information and technical knowledge. 

High demand for the projects` ideas in other parts of Honduras

The project has the possibility of selling its ideas and technology in meetings, forums and universities to which they called to present. Hopefully, such public events shall be an opportunity of attracting potential donors who can provide funds for an extension of the project.

Existing law on bioenergy

The law on the production and use of bioenergy in Honduras favors the production of biofuels. The Legislative powers of DECRETO No. 144-2007: LEY PARA LA PRODUCCIÓN Y CONSUMO DE BIOCOMBUSTIBLES was created to legalize the production of biofuels. The law was created base on a number of considerations which include poverty reeducation under the Millennium development Goals, job creation in the agro industrial sector, GHG reduction, reduction of the overdependence on imported petroleum products and socioeconomic development and environmental protection (DECRETO No. 144-2007, 2007) 

Renewable energy projects are encouraged by the Kyoto protocol and the Carbon Voluntary Market

The project has the possibility of benefiting financially and technically from resources destined to encourage renewable energy projects and biomass energy projects. The Kyoto protocol stipulates that developed countries and countries in transition to a market economy should achieve their emission reduction targets. These countries have the possibility of investing in emissions-reducing projects in order to generate offsets amongst which are renewable energy projects. Through the validation process of the CDM, renewable energy projects and biomass energy projects are encouraged. The project could make use of the Carbon Voluntary Market which was established to facilitate the trade of carbon credits.
2.6.4 THREATS

Yoro is on the path of hurricanes and tropical storms

The fact that Honduras is on the path of major hurricanes and tropical storms, makes it difficult to guarantee any success in the project.  Hurricane Mitch in late 1998 caused widespread social, environmental and economic losses, hitting hard on the poor rural populations. A guaranteed success in the projects aim of crating a local economy which can increase the purchasing power of poor local farmers shall equally represent a major step towards building resilience and vulnerability reduction amongst the poor rural farmers.

Political system of Honduras and the sudden change of laws

Though there is a law in vigor which favors the production of biofuels, a change in government may intensify the law, ignore it or even abolish it. It is important at this point in time because Hondurans are preparing to vote for their next president.  

Political reluctance and lack of incentives to stimulate renewable energy schemes

Though the bioenergy law exists, there is little incentive to encourage activities which target bioenergy production. The project has to rely totally on external support.

Over dependence on diesel to run thermal plants to produce electricity

The dependence on diesel imports for thermal plants which produce electricity for the ENEE has created a network for political tips and benefits which shall be difficult to terminate. This may result in the slow application of laws which favor the production of bioenrgy and the lack of government incentives to promote the production of biofuels. 
The fluctuating prices of petroleum fuels

The frequently fluctuating prices of petroleum are a threat to the economic stability of BYSA. In March, 1 gallon of biodiesel produced by BYSA sold at 60 Lempidas ($3.15). Presently, 1 gallon of biodiesel costs 53 Lempidas ($2.7). In July, BYSA sold at 80 Lempdas ($4.2) which was the highest price. Such fluctuations shall negatively affect the economic stability of BYSA. Fixing a selling price which shall always cover the cost of production and compete with the prices of petroleum products is a major problem, since BYSA`s policy is to sell biodiesel at a price always 5 % percent less than the price of regular diesel.
2.7  Impressive achievements of the project
Using the objectives of the project as a baseline, it is possible to depict certain striking achievements in the project. The main objectives of the project are as follows;

1. Development of techniques for the optimization of agricultural processes in oil yielding crops like Jatropha and Castor bean, that have not been grown commercially before.
2. Development at the local level of know‐how on producing machinery for the processing of the plants for biofuels and the adaptation of engines for use with PPO 

3. Development of the local trade network with a local currency based on the production of bio fuels to enhance the local economy

4. Development of a legal structure with local partners which shall coordinate the project in the long run. Create an enterprise together with local farmers to continue with the project and make it sustainable after the external funding runs out. FUNDER is responsible for creating the necessary legal conditions and infrastructure to make the enterprise operational

5. To focus on capacity building in northern Honduras, but after the third year organizational models will be disseminated to other countries in Central America.

6. The transfer of know-how which focuses on the improvement of the bio-fuel production and marketing system that can provide important new income and employment opportunities to the disadvantaged (mainly rural) population in Northern Honduras.
	 Output 1
	Indicators
	Main achievements 
	Remarks

	Development of techniques for the optimization of agricultural processes in oil yielding crops like Jatropha and Castor bean, that have not been grown commercially before.

	· Quantity of Jatropha and other oil producing crops like Castor bean planted with the help of technical support from the project.

	The project has planted 400ha of the expected 700ha.

Achieved investment 

2007= 50 ha

2008=350 ha

Expected investment 

2009=300ha
	The project has achieved complete success in this domain. In order to keep pace with the technical assistance and the transformation process, the project has developed a quota system which determines the amount of hectares to be planted every year. So far the quota has been met without being largely exceeded.

This success has been achieved with the help technical support in the form of strategic choice of farmland, nurseries, soil preparation, planting, pest and disease control, timely pruning and fertilization.

	 Output 2
	Indicators
	Main achievements 
	Remarks

	Development at the local level of know‐how on producing machinery for the processing of the plants for biofuels and the adaptation of engines for use with PPO 


	· Number of training sessions on the adaptation of engines and the local production of   processing machinery.

· Number of locally produced processing machinery.

· Number of engines transformed from diesel use to PPO

· Number of local inhabitants  trained to run the biodiesel plant

· Quantity of biodiesel produced

· Quantity of PPO produced


	2 engine adaptation workshop with

- Niels Anso from DAJOLCA

-Sebastian Africano from  ENASA

1 training session on the fabrication of locally made husking machines

-Jock Brandis from the Full belly Project

1  training session on the manufacture of methanol recuperator

1 training session on the manufacture of a biodiesel filter

2 training sessions on the manufacture of biodiesel processors

7 husking machines 

1  methanol recuperator

1 biodiesel filter

2 biodiesel processors

6 engines transformed from biodiesel to PPO

2 students form the technical college in CEVER are currently undergoing a long training on the complete production chain of biodiesel. 

444.00 gallones

81 gallones
	 The development pace of the processing plant is strictly in relation to the production capacity of the farmers. The diesel and PPO production shall always be in function of the Jatropha output.

The cost of training is completely covered by the project.

The project is already selling biodiesel. The fluctuations in the petroleum price market equally affect the prices biodiesel. In march 1 gallon of biodiesel was 60 Lempidas ($3.15). Presently,1 gallon of biodiesel costs 53 ($2.7) Lempidas. In  July, the biodiesel produced by BYSA sold at 80 Lempdas ($4.2) which is the highest price.



	 Output 3
	Indicators
	Main achievements 
	Remarks

	Development of the local trade network with a local currency based on the production of bio fuels to enhance the local economy


	· Amount of local currency is in circulation

· Quantity of cash and kind loans disabused by the projects

· Quantity of biodiesel sold

· Number of farmers who have received a loan
	0 Peces ( Peces is the name given to the complementary monetary system to be circulated by BYSA).

In Cash = 2,353,178.94 Lempira ($123,851) 

-Jatropha seeds = 565.8 kilograms 

-fertilizers=393 quintals 

-Insecticides= 89 liters

-Herbicides=794 liters.

391.1 gallons

307 farmers
	The currency system is still in processing.

The local currency shall come to strengthen production efforts already established by the kind loans in the form of seeds, other farm inputs and technical assistance.

It is important to note that cash loans are meant to cover the cost of farm mechanization, filed and soil preparation, to pay group labor in the planting process, replanting of seeds which did not germinate or did not survive for one reason or another,

Each farmer receives an average of about 7,665 lempira   ($403)

	 

Output 4
	Indicators
	Main achievements 
	Remarks

	The establishment of a legal structure, run by local partners which shall coordinate the production chain in the long run
	· The creation of  an enterprise
· Local representation in BYSA
· Small farmers represented in BYSA
· Private development  agencies represented  in the formation of BYSA
· State ministries with which the project has links
	BYSA created with 102 registered members.

43 members of BYSA are from Yoro

Out of farmers 250 farmers (25  women and 223 men) participating in the production of feedstock;

40 are registered members of BYSA ( 6 women and 34 men)

2, FHIA and FUNDER

3, CERNA, DICTA, SAJ
	Inclusive functions of  BYSA: To act as business unit which can acquire loans for the benefits of the farmers; 

to administer loans to poor farmers through a voucher system, seeds and other farm input, including technical expertise;  and

 to run an animal fodder and organic fertilizer manufacture plant to make use of by-products during the processing of biodiesel

BYSA is currently experimenting on the sale of biodiesel produced from vegetable oil waste, processed at the projects experimental plant.
One of the main issues on the agenda for the next BYSA General Assembly is to discuss on the high representation of non farmers in the enterprise. Presently, 70 registered members of BYSA are not farmers. They own shares and land but do not invest in the production of Jatropha.



	 Output 5
	Indicators
	Main achievements 
	Remarks

	To focus on capacity building in northern Honduras, but after the third year, the organizational models will be disseminated to other countries in Central America.
	· Number of meetings and workshops attended in which the ideas of the project are presented.

· Number of meetings and workshops hosted in which the ideas of the project are propagated.


	6 out of Honduras 

4 inside Honduras

2 General Assemblies organized by BYSA

1 Constitutive Assembly

14 meetings held by the executive board of BYSA
	A frequency of 2 meetings per months are held by the  executive board of BYSA

	 Output 6
	Indicators
	Main achievements 
	Remarks

	The transfer of know-how which focuses on the improvement of the bio-fuel production and marketing system that can provide important new income and employment opportunities to the disadvantaged (mainly rural) population in Northern Honduras.

	· Number of training sessions organized 

· Attendance rate at project activities

· Web information

· Television and radio documentaries and interviews made on the project


	 2 training sessions on the manufacture of biodiesel processors

1  training session on the manufacture of methanol recuperate

1 training session on the manufacture of a biodiesel filter

4 training sessions on the transformation of diesel engines to PPO engines

1  training session on the manufacture of methanol recuperate

1 training session on the manufacture of a biodiesel filter

An average of 30 participants per activity. 

Web site created

5 programs on the project have been broadcasted on television.

3 programs on the project have been broadcasted on radio.


	 

The attendance at the training sessions is function to the needs of the farmers. The attendance rate it higher when it concerns training session directly linked to farm activities and the production of the Jatropha seed before processing.

The programs are mainly an encouragement to farmers who have not yet joined the project.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


The project has achieved complete success in the cultivation of Jatropha. Out of 700ha planned,        400ha have been planted. It is important to note that the commercial and medium large-scale planting of Jatropha is new to the farmers. In order to keep pace with the technical assistance and the transformation process, the project has developed a quota system which determines the amount of hectares to be planted every year. So far the quota has been met without being largely exceeded.

The project has been very successful in capturing the minds of local farmers and involving them in the production chain. In 2007, 31 farmers were registered and assisted in the farming process. During this reporting period, the project registers 250 farmers growing Jatropha.

 The establishment of BYSA is an important success the project has achieved. The creation of BYSA is very timely in relation to the fluctuation of petroleum fuel prices and the marketing experiments carried out with vegetable oil waste. BYSA has already sold 391.1 gallons of biodiesel at different prices during the year. In March 1 gallon of biodiesel was 60 Lempira ($3.15). Presently, 1 gallon of biodiesel costs 53 ($2.7) Lempira. In July, biodiesel produced by BYSA sold at its highest price, 80 Lempira ($4.2). The experience gained from the experimental marketing of biodiesel from waste vegetable oil is an important step towards the transformation and sale of feedstock presently growing.  

However, the remarkable gender disproportion and the low representation of farmers in BYSA are sensitive issues the project must address. Out of 250 farmers participating in the production of feedstock, 25 are women and 225 are men. BYSA presently has 102 registered members, of which 40 are farmers, representing 6 women and 34 men.

The project has to review its strategic plan on mainstreaming specific social benefits and environmental awareness.  In the existing strategy, there is no clear tactics on the fight against poverty and the general improvement of livelihoods, especially for marginalized groups and the landless. Besides, there are few if any environmental campaigns beside the assistance given to the farmers during planting.  It is important to note that these sensitive issues are justified as part of the raison d’être for the recently enacted law on biofuels in Honduras (DECRETO No. 144-2007, 2007).
2.8  Problems met in the course of the internship and solutions encountered
Finance and Data collection

The inability to follow a desired data collection plan due to the lack funds is a reoccurring problem which affects my research project. As a tentative solution, I redesigned my data collection plan in relation to the projects activities. Some of the activities attended although unplanned in my research schedule end up being an important input for analysis.

Immigration Issues

Temporal visas and harassment at boarder checks are frequent immigration problems. Not having a student residence permit for Honduras makes it difficult to access sensitive areas for data collection (pictures, interviews and documents). The expired UPEACE student identity card renders this situation even worst. The tactic of moving in and out of Honduras for a visa extension seems to work, though very costly and time consuming.

Language Barrier

Language was a barrier and a problem to data collection during the fist two months of the research project. At the beginning it was very difficult for me to conduct interviews, grasp the sense in arguments expounded during meetings, interviews and project documents due to my low level of Spanish. With a lot of hard work and will power, my level of Spanish has improved to somewhere above functional level. It may have caused a delay in data collect, the reason more to speed up the last phase of data collection.
3. Section III:  Internship Final Report
3.1 Introduction

Though highly contested in the past, biofuels are progressively being considered as a clean source of energy with significant importance for development. Early skepticism on biofuel production was driven by a number of key debates which included: the food for fuel debate which addressed the competition between food and biofuel production; the land use change debate, which addressed the conversion of arable land and forest land into biofuel feedstock production farms; and the debate on the economic feasibility and carbon balance emissions versus sequestrations of biofuel production chains. Likewise, recent arguments to support the production of biofuels are based on the following assumptions: the potential of biofuels to guarantee energy security and renewability without triggering major wars; the capacity to contribute less to environmental degradation and Climate Change; and the stimulus it provides for economic growth and better living standards in communities which have not benefited from the exploitation of other sources of energy. Biofuel projects developed in the rural areas of Developing countries have the potential to assist in sustainable rural development by creating development opportunities for poor rural communities.

In spite of existing arguments which justify the production of biofuels; the role biofuel production should play in sustainable rural development is not always guaranteed because of the very nature of certain biofuel projects. Depending on their vision and motivation, biofuel projects can either assist in sustainable rural development or worsen poverty and the unequal distribution and access to resources in poor rural communities.

 As biofuel projects proliferate globally, it shall be important to examine the exact role which biofuel production can play in achieving sustainable development and peace. The integration of local communities into the production chain of biofuel projects is very important in determining the role which biofuels can play fostering sustainable rural development and peace.

This Final Internship Report examines the nexus between biofuel production, sustainable rural development, and peace. Based on the assumption that sustainable development is a prerequisite for peace, this report seeks to determine if biofuels produced on small farm sizes in rural communities can contribute to sustainable rural development and peace.

Analyses made in this report are based on a research study carried out at the Gota Verde Project (GVP) in Yoro, Honduras. The research project was designed to determine if biofuel production principally from the cultivation of Jatropha curcas, in Yoro, can truly contribute to building sustainable rural development and peace.

This Final Internship Report is divided into four parts. The first part consists of the following elements: a follow up to the Internship Progress Report; an update of activities carried out during the research project; and problems encountered during the research, and how they were solved. The second part, which is directly related to the biofuel/sustainable development and peace debate comprises of a brief history on natural resources and sustainable development in Honduras, and the prospects of biofuels in the development of Honduras. The third part is focused on the historical development of the GVP, and the socio-economic and environmental impacts of the GVP in participating communities in and around Yoro. The fourth and final part presents findings based on an analysis of the sustainability of the GVP. It critically analyses the impact of the project’s activities at the local, national, and global levels.
3.2 Follow –up to the Progress Report 

At this stage of my research project, the main activities to be carried out are data collection and final report writing. The following progress has been made accordingly.
Output I: Field data collection in and around Yoro
	Indicators
	Main achievements 
	Remarks

	· Focus group meetings
	Meeting with the executive board of BYSA.
	Sustainability and Gender equality in the project were discussed thoroughly.



	· Surveys during meetings
	Two surveys were carried out during project meetings. The meeting brought together project staff, farmers, and other community members involved with the project. Survey topics:

1. Farmer involvement in feedstock production 

2. The perception of peace in Yoro
	The aim of these interviews was to extract information from the variety of participants, on their perceptions of the project and its sustainability. 

	· Survey on peace and poverty in Honduras


	An audience of 200 people was surveyed using open ended and closed questionnaire.
	This survey benefited from the participation of a diversified audience. People from different walks of life, backgrounds, and ages came up with different opinions.



	· Data collection for case study communities
	Two communities organized in feedstock production groups were visited. Respectively,  a  women’s group and an Indigenous Group were visited at the periphery of Yoro

 
	Farmers were given an opportunity to identify possible indicators to determine if the biofuel project which they are part of is implemented in a sustainable manner.

	· Interviews with office staff 
	One-to-one discussions and focus group discussions were carried out.
	The interviews were designed to obtain information on the general perception of the project and, most especially, its success and sustainability.


Out put II: Data Analysis

More sense shall be given to data, on the basis of specific analysis which shall be made, using graphs, statistics, and simple illustrations where necessary.

	Type of Data
	Method of Analysis
	Presentation of Results

	Notes from Focus Group Meetings
	Find common themes and possible arguments from pertinent remarks made during meetings.
	Results shall be used as first hand information to back main arguments.

	Surveys
	Surveys shall be analyzed depending on the question asked. Where the questions asked are open-ended and require extensive answers–for example the definition of peace- common themes shall be created. Otherwise, where survey questions are closed, data shall be analyzed in relation to the frequency of answers chosen.  
	Results shall be presented in the form of graphs, pie charts and bar chart

	Interviews
	Interviews shall be analyzed in relation to arguments raised. Answers obtained shall be used as arguments either in support or against a theory raised. 
	Results from interviews shall be represented in the form of excerpts, quotations and explanations in the footnote.

	Documentation
	Earth Charter Ethics-Based Assessment Tool, EC- Assess shall be used in analyzing the sustainability of the GVP.

	Results from analysis made using the Earth Charter document shall be presented in the form of graphs and arguments. Pictures taken during filed activities shall be used to further support the arguments made.


Output III: Report Writing and submission
The final report document shall follow the format provided by the UPEACE supervisor, while topics of interest to the Host Organization shall equally be treated in different sections of the Final Report
 3.3 Problems met in the course of the internship and solutions encountered
3.3.1 Challenges to Sustainable Rural Development and Environmental Security
One of the main difficulties encountered during the internship was the complexity in directing discussions on pertinent aspects of sustainable rural development like gender balance, land tenure system, and the involvement of poorest communities and Indigenous Groups, which were not original tenets of the project during its creation. Discussing these topics often led to frustration because, though they are important factors of sustainable rural development and seemingly pertinent issues to be addressed in the project area, they had limited chances of being part of the main discussions during project meetings. Most often, discussions were too focused on the technical part of the project which involved the cultivation and transformation of feedstock rather than the social and environmental part of the project. The choice of topics discussed during meetings was based on the original objective of the project which is to: demonstrate the feasibility of producing biofuels at small scale to enhance the local economy of Honduras (STRO, 2005).

Similarly, it was difficult to lead a discussion on environmental security in a context where poverty, “the survival instinct” and an unequal access to natural resources and opportunities have rendered poor rural communities hopeless. In the definition of environmental security, FESS, (2007) makes mention of a nations capacity to maintain sound governance and management; and the sustainable utilization of its natural resources and environment as effective steps towards creating social, economic and political stability to ensuring the welfare of its population. 
In the absence of sound governance and management, and social satisfaction from the exploitation of land resources, it was difficult to preach environmental security, especially in a society where the socio-cultural and political context is organized in such a way that women and the poorest community members in the rural areas are structurally denied access to land.

During a project meeting which brought together project staff, local partners and farmers, a study was carried out on land ownership, access to land and land use changes. The study demonstrated that the gender imbalance in the project is very strong because access to land is favorable to men. However, the disparity between male and female framers who undertake the risk of changing land use from food crop production to oilseeds production is not too great because poverty affects both men and women.
One of the main reasons why the Honduran government encourages the production of biofuels is because of the possibilities which it can provide for rural development.
 Even so, there is no guarantee that projects like Gota Verde will directly support rural development – specifically for issues related to environmental security- because they are funded by foreign donor bodies which have specific agendas. As well, the government of Honduras cannot do much to provide environmental security in poor rural communities because of multiple social, political, economic, and natural hazard problems. For example, the Honduran government has carried out public expenditure adjustments in the rural sector which has resulted in a drastic reduction in services for poor farmers (IFAD, 2009).
3.3.2 Possible Solutions
One of the solutions adopted was to analyze the GVP from the socio-economic, political, historical and cultural context of Honduras. The difficulty of the GVP to directly help the poor rural communities of Yoro can not be limited only to the objective and idea behind the project. The original context within which the project is found has to be taken into consideration.  

Another solution was to provide recommendations where pertinent arguments raised on environmental security mismatch the project’s mandate in relation to donors funding. In the case of the GVP, donors funding does not directly target important aspects of environmental security such as the redistribution of land and the participation of vulnerable groups including women, the poorest and landless community members, and Indigenous Groups. Although the GVP works with a couple of such groups, the project originally targeted land owners who are mostly rich men. Under such conditions, environmental security becomes “far-fetched” and the only way of seeking a solution is by making recommendations which may require new funds for readjustment. 
3.4 Historical development of the Gota Verde Project
The Gota Verde project was started in April 2006 with the aim of demonstrating the feasibility of producing biofuels on a small scale, in order to enhance the local economy of rural areas in Honduras. The project is expected to run until 2009.

Supported by a consortium of six European organizations, in collaboration with several local counterparts, the project encourages the use of agricultural and technical processing skills in producing biofuels from a range of selected oilseeds, with special emphasis on Jatropha cultivation.

3.4.1 Pre Project Analysis


Before the project was launched in April 2006, pre project analyses and studies were carried out by the STRO in order to examine the possibilities of producing, transforming, and commercializing biofuels from oilseeds grown in Honduras.
 The first phase of experimentations on the transformation of vegetable oil to biofuels was carried out by the project with a variety of locally produced vegetable oil. Biofuels were produced from recycled kitchen oil and palm oil (extracted from the African Palm, Elaeis guineensis) which at that moment were the most available raw materials in the region. 

These investigations contributed in developing strategies to reinforce the rural agro-based enterprise in Honduras. Agro-based enterprises specialized in the production of biofuels may help local economic systems and agro industrial chains by providing them with a source of energy in times of fuel shortages and fuel price hikes. They may also contribute to local economies through the creation of jobs and income generating activities, the production and use of clean fuels and the circulation of local capital.

With the help of local professionals and knowledge from other Central American countries, analytical studies were carried out on the natural and technical potential of Honduras to produce biofuels. Experts were sent to Guatemala and El Salvador to learn from projects which are more advanced in the processing of oil seeds for the production of biofuels and related products.  Acquired knowledge was based on information collected from meetings with members of the National Association of Renewable Energy Producers in El Salvador (Asociación de Nacional Productores de Energía Renovable) and the Management and Technical teams of OCTAGON
 S.A in Guatemala.

The investigating team headed by STRO came up with the following criteria, which had to be used in selecting regions in Honduras in which biofuel producing projects could be started:

· The attitude of local communities towards the cultivation of Jatropha and other oilseeds for revenue;

· Farmers who can substitute or associate oilseed cultivation with other crops; i.e. these farmers must posses underused land or have excess land for the cultivation of oilseeds;

· Areas with  available land and  affordable land prices and labor force;

· The possibilities of associating Jatropha with other  food crops;

· Identification of future associates who could carry out trials for the cultivation of sunflower, Jatropha and mixed cropping of both plants; 

· Areas which experience a high level of rural poverty and suffer from the lack of government support.

After adequate studies were carried out on the natural and technical conditions necessary for the production of Jatropha, the following areas in the Department of Yoro were chosen to begin experiments related to the project: El Negrito, Yoro and Sulaco.

Subsequently, a second investigation was carried out on the agronomic and institutional feasibility of implementing a biofuel producing project based on the cultivation of Jatropha and other oilseeds, and Yoro, the capital of the Department of Yoro was chosen as the location for the processing unit.

MAP 1: Map of Yoro, Honduras
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3.4.2 Further Development of the Project

In 2007, the project signed a partnership agreement with two local rural development agencies: FUNDER and FHIA for the following benefits:

FUNDER is in charge of providing technical assistance to farmers for the creation and follow-up of a biofuel enterprise in charge of transforming and selling the final products.

FHIA has the responsibility of transferring agricultural knowledge required in growing oilseeds and the re-use of biomass after pressing out the oil from the seeds, for the production of animal fodder, fertilizers and insecticides. 

Subsequent developments in the Gota Verde project are directly related to the accomplishment of the following work packs:

Work Pack I: General Coordination;

Work Pack II: Financial Services and the Development of an Enterprise;

Work Pack III: Agricultural Investigation;

Work Pack IV: Technical Assistance to Farmers;

Work Pack V: Adaptation of engines from Diesel to PPO and the provision of follow-up services;

Work Pack VI: Divulgation of Project Idea in Central America; and

Work Pack VII: Divulgation of Project in Europe.
3.4.3    A Critical Assessment on the Development and Success of the GVP

Though significant achievements have been made towards attaining the objectives of the GVP (see Progress Report), there are, however, two main concerns which remain potential threats to the success of the project. First, the short life span of the project; and secondly, recent cuts in technical assistance provided by the project to local farmers.

The trial period of 3 years (2006 – 2009) sponsored by the DOEN Foundation, HIVOS and EU-COOPENER may not be adequate enough to experiment with Jatropha as feedstock in the production of biofuels. As an issue of controversy, three years of experimentation may represent more of a threat than a possible solution to rural poverty and energy shortages in Yoro.

The volume of feedstock 

The volume of feedstock required to demonstrate the economic and technical feasibility of producing small scale Jatropha-based biofuels for local use and sale shall necessitate Jatropha plants which have been yielding fruits during a period of at least five years. Under extremely favorable growing conditions, it is possible that Jatropha could start producing flowers after five months during the first year of sowing. The fruits produced after flowering are mature enough to be harvested after 90 days of growth (Bartoli, 2008).  However, the quantity of seeds harvested increases in volume progressively until the 5th and 6th year of the Jatropha plant growth; when yields become stable (Bartoli, 2008).

Consequently, a rational technical and economic analysis by the GVP on the cultivation of Jatropha for biofuel production in Yoro should extend beyond three years; when the Jatropha plant starts producing feedstock at a steady rate.

Natural Hazards

Additionally, a three year project plan may not provide enough time and flexibility for adjustments in case there is a destructive natural hazard which may seriously affect the project. The geographical location of Honduras makes it vulnerable to natural hazards like hurricanes, floods and land slides, which may destroy Jatropha plantations and other necessary elements of the processing sector of the project. For example, in the months of October, November and part of December 2008, the GVP lost 76.83 hectares of oleaginous plants (out of a total of 433.22 hectares planted) due to heavy rains which caused flooding and landslides (FUNDER, 2008).
  The loses were registered after farm lands were transformed into impenetrable swamps for almost two weeks  by a Tropical Storm which  hit the north and east of Honduras, producing More than 600 mm of rain fall over a period of 12 days. 
In order to meet the project’s objective of planting 700 hectares of Jatropha, which shall be required to test the economic and technical feasibility of running the transformation plant, the GVP may need to take into consideration the time needed to replant its Jatropha plantations each time plants are lost after catastrophic natural hazards.
Jatropha: a New Crop

Introducing Jatropha to farmers as a new cash crop which can yield additional revenue requires time and technical assistance. The land use changes involved in the production of feedstock may be detrimental to the poor rural farmer in case the project does not succeed. Accordingly, factors which must be taken into consideration when accessing the economic and technical feasibility of a Jatropha based biofuel project must include the rather long period it takes for the Jatropha plant to become fully productive and the technical assistance which shall be required.
Surprisingly, in 2008, the GVP was obliged to layoff part of its technical staff -- including one agronomist -- due to the exhaustion of funds which had been budgeted for financing technical assistance provided to farmers. The absence of an agronomist in one sector of the project shall significantly affect farmer’s enthusiasm to venture in the production of Jatropha as a new crop.
As demonstrated by the MAP 2, the project was initially organized into 3 main sectors with each sector covering at least 3 municipalities. Each sector is entitled to an agronomist who is in charge of providing technical assistance to the farmers.
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Chart 1.  The distribution of technical assistance by sector in Yoro
A cut down in direct technical assistance given to farmers shall affect the quality and productivity of the Jatropha plantations as well. Farmers’ motivation, plant quality and productivity in the Jatropha plantations may decline as a result of a cutback in the frequency of farm visits by the projects agronomists.

Since Jatropha is newly introduced as a cultivated crop in these areas, farmers need technical assistance in monitoring the growth of the plant and also in managing the outbreak of pests and diseases. It is important to note that in addition to assisting the local farmers in growing Jatropha, the agronomic engineers equally advice farmers on how to improve on their food crop yields (chiefly, corn and beans) and livestock production.

During a focus group meeting with the members of a women’s group, when asked what motivated them to join the project,  “the technical assistance received from the GVP`s agronomists,” was rated as one of the main reasons for them to venture in the production of Jatropha seeds as an alternative source of revenue. Due to the inadequacy of state provided agronomists to assist poor rural farmers in agricultural activities, it goes without saying that a reduction in the projects assistance to Jatropha farmers shall help in increasing the number of abandoned Jatropha farms in the GVP. In 2007, out of 55.80 hectares planted, 7.8 hectares were abandoned by farmers due to the quality of the seeds, negligence, and a lack of interest in the cultivation of Jatropha (FUNDER, 2008).
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Pictures of a Jatropha plantation at the periphery of Yoro, the Jatropha plans have abandoned in the weeds.

Taking into consideration the fact that the GVP provides fertilizers, herbicides, and insecticides to farmers at a cheap price, the absence of an agronomist to instruct the farmers on how to use these farm inputs may represent a potential threat to the farmers as well as the environment. The GVP has registered some cases of damaged plantations resulting from the improper use of chemical inputs (FUNDER, 2008). The high rate of illiteracy amongst rural farmers shall help in intensifying this tendency. The results of a survey of 30 farmers during a project meeting shows that 25 farmers out of 30 (84%) do not know the chemical composition, and right usage of fertilizers and other chemical farm inputs used on their land
The volume of feedstock produced and the feasibility of the transformation process are important factors which determine the success of a Jatropha based biofuel project. As well, the availability of funds and technical assistance provided to poor farmers shall represent a strong determining factor. 

Most importantly, the timeframe within which a project is expected to execute activities aimed at achieving its goal should be sensitive to the realities of the project area. It is imperative to determine if the timeframe chosen is realistic and feasible. Time planning shall remain an important factor in determining the success of the GVP. In the case of Jatropha, the project should ideally be executed in at least two phases of three years.
3.5 Social, Economic and Environmental Impact of the Gota Verde Project in relation to communities in and around Yoro.
The Gota Verde Project is, in principle, capable of influencing the social, economic, and environmental condition of the communities in which the project is implemented. An analysis of the impact of the project at the local, national, and global levels shall depend on baseline information, which describes the social, economic and environmental reality of the project area. Data from studies carried out by MAMUNCRAC
 have been used as a main source of information in carrying out this analysis.
It is important to note that the short life span of the project does not provide enough time to determine the full socio-economic and environmental impact, however, based on what happens at the moment, projections and scenarios can be made to determine the long term effect of the project on surrounding communities. This study shall focus on the department of Yoro, which was chosen to be the one of the best suited locations for the project after studies carried out by STRO. 

3.5.1 Location and General Physical Characteristics of the Gota Verde Project Area

The Gota Verde Project is located in the town of Yoro, the capital of Yoro, which is one of the 18 departments of Honduras. The town of Yoro is situated in the Northern part of Honduras between latitudes 15.1333, and 15° 7' 60N and Longitudes -87.1333, and 87° 7' 60W, with an elevation of 660 meters above sea level (FRG, 1996-2004). Yoro and its surroundings, as well as most of the department of Yoro is made up of a cluster of hills and mountains, which make up the watershed of most rivers which meander across the valleys of the department. The slopes generally have a gradient between 30% and 45%.

The Pico Píjol, Montaña de Yoro, and the southern flank of Pico Bonito are amongst the highest in this area with an average height of about 2,200 meters. The annual rainfall is 1200 mm and the surrounding temperature is between 25 ºC and 35 ºC.  The soil type is generally Sandy-Clay Loam, deep, of fine texture, well drained and mostly fertile in the valleys when compared to soils in other areas.  The vegetation is made up of very dry tropical forests, subtropical humid forest, and different manifestations of very humid subtropical forest (MAMUNCRAC, nd). 

3.5.2 Environmental Impact of the Gota Verde Project

The Gota Verde Project has the intention of planting and exploiting 700 hectares of oleaginous crops, with preference given to the cultivation of Jatropha. In order to achieve this objective without causing major damages to the environment, farmers who benefit from an investment loan must sign an undertaking
 which shall commit them to good agricultural practices which do not damage the environment (PGV, 2007).

However, based on the history of deforestation and soil degradation in this area, there is no real guarantee that the cultivation of Jatropha shall not add as a contributing factor to environmental degradation. As well, the short life span of the project does not provide enough time to fully understand changes which may occur in land used and the dynamics involved. What remains certain is that the cultivation of Jatropha in this area shall play an important role in shaping the present and future environment of Yoro.

3.5.3 Deforestation and the loss of Biodiversity

One of the strongest arguments in disagreement with the carbon neutral value of biofuel production is deforestation caused by land use changes related to feedstock production. In theory, the GVP does not encourage deforestation because farmers are compelled to use agricultural methods in feedstock production which are not/less damaging to the environment. Nevertheless, the possibility that feedstock production gets involved with deforestation cannot be completely ruled out because the causes of deforestation in Yoro are deeply rooted in social and political factors which someday may be extended to the production of biofuel feedstock. The reasons which have encouraged deforestations in the past are still present and may compel farmers to encroach forest lands just in case the Jatropha market becomes very lucrative.
3.5.3.i Deforestation 
The GVP encourages the cultivation of abandoned deforested and marginal lands, and also persuades small farmers to grow both Jatropha and short cycled crops on fertile lands. The Technical and material support received by small farmers provides them with an opportunity to grow both Jatropha and food cops on reclaimed and abandoned lands. The small farmer is diverted from cultivating fragile slopes and creating pressure on forestlands by extending farmlands.
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An Illustration of Jatropha spacing which allows the cultivation of common food crops like beans and corn.
The main factors which have contributed to deforestation in this area are: lumbering by rich forest exploiters; the use of wood for fuel amongst rural populations; the clearing of land for cattle rearing; and the expansion of farm lands in order to improve productivity. 
Cultivating Jatropha may contribute to the trend of deforestation if small farmers and land owners take on massive production of feedstock after realizing the financial benefits which may be obtained from producing Jatropha seeds. In a survey carried out during one of the General Assembly’s of BYSA, 90% of farmers who own land are ready to expand their Jatropha farms or simply shift food crop production else where depending on the benefits involved. The desire to benefit as much as possible from the cultivation of Jatropha is understandable with the chronic poverty in Yoro- as well as in other parts of Honduras.

    [image: image7.jpg]


           [image: image8.jpg]



    Land preparation, using slash and burn, for the cultivation of Castor beans.

The pressure exerted on forest resources by an ever-increasing population in the rural areas of Honduras shall be intensified with more families committing themselves to the cultivation of Jatropha.

Poverty and population increase are factors which have contributed to deforestation in the past and, with the advent of Jatropha cultivation, may continue and even be intensified. It is estimated that one century ago, 80% of this area was covered by forest land, as compared to around 32% of forest land today (MAMUNCRAC, nd)

3.5.3.ii Biodiversity in the Project Area
Based on the result of studies carried out on the management of the Aguan and Cumayapa drainage basin, which partly covers the department of Yoro, the following ecosystems shall be disturbed by an unscrupulous expansion of Jatropha farms:

Flora

· 188 species of flora of which 30 species are latifoliados and 3 species of conifers, reported in the documents of the Pico Pijol National Park.

· 158 useful species reported by the ethno botanic study used by Tolupánes tribe, of which 86 species are medicinal, 38 species used wood supply and 24 species used for craft work. 

· A number of threatened species which include the Guayacán.

Fauna

· 24 mammals registered by the Pico Pijol National Park

· 11 bird species

· 6  herpetofauna

Most of these species can be found in the Pico Píjol National Park and the Montaña la Flor, which is located in the department of Yoro

	No. 
	DESCRIPTION 
	Area (Has)
	%

	1
	Micro broadleaf

 deciduous tries of low and well drained lands   
	10,830.63
	1.52

	2
	Mixed Sub mountain semi-deciduous Tropical Forest 
	75,859.43
	10.65

	3
	Evergreen tropical forest, lower  mountain forest aciculifoliado
	59,259.41
	8.32

	4
	Evergreen tropical forest, sub mountain forest aciculifoliado
	68,125.75
	9.56

	5
	Farming and Agricultural systems
	412,820.95
	57.94

	6
	Evergreen mixed lower mountain Tropical Forest 
	23,310.86
	3.27

	7
	Evergreen  broadleaf  high mountain Tropical Forest
	19,527.86
	2.74

	8
	Evergreen  broadleaf  Tropical Forest from low and well drained lands 
	2,770.47
	0.39

	9
	Evergreen sub-mountain  broadleaf  Tropical Forest
	21,956.60
	3.08

	10
	Evergreen mixed high mountain  Tropical Forest
	1,741.52
	0.24

	11
	Marshy grass with grain, palms/or shrub
	7,267.68
	1.02

	12
	Evergreen low mountain  broadleaf  Tropical Forest
	7,392.52
	1.04

	13
	Evergreen high mountain  broadleaf Tropical Forest
	239.95
	0.03

	14
	Interior lakes 
	1,390.37
	0.20

	TOTAL
	712,494.00
	100.00
	


Table 2: Vegetation of the Gota Verde project area

As illustrated by the table above, 57.94% (412,820.95 ha) of the MAMUNCRAC area, which includes Yoro, is occupied by farming and agricultural systems. An expansion of these farms for one reason or another, including Jatropha cultivation shall affect other ecosystems.  

Generally in this region as well as other regions of Honduras, agricultural (mainly corn and beans) and livestock systems hare been developed on level land and in fertile valleys which were previously forested. The incidence of land transformation reflects the degree of modification infringed on the ecosystems of these areas. The coniferous and broadleaf forests have suffered from many years of unscrupulous exploitation. Today, the broadleaf forest is found only in the heart of protected areas and on coffee farms where they serve as shade trees. 
On the hill slopes, where traditional agriculture is practiced, involving traditional methods of slash and burn, farm returns vary between 1012 kg – 1150 kg / Mz (0.7 ha) of corn y 690kg – 828 kg / Mz (0.7 ha)  of beans  (FPLP / PAAR, 2003). The valleys offer better conditions for advanced farming, allowing farm mechanization, the use of upgraded seeds, and better plague control methods. Farm returns here are between 2300 kg / mz (0.7 ha) of corn and 1012 kg / mz (0.7 ha) of beans. However, only rich farmers can afford such land and the expensive investment that goes along with it.
Rather than expanding farmlands into forest lands, the project shall have a more positive impact on the social and environmental welfare of the Yoro by successfully implementing a mixed cropping scheme, which involves the cultivation of Jatropha and basic food crops like corn and beans.
Illustrative Case:1

	Oilseed Production and Environmental Pressure -Deforestation 
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William Mejia is married and a father of three kids. The livelihood of his family is essentially reliant on a small salary; the cultivation of short-cycled crops like corn and beans; and revenue from the sale of fruits and other Non Timber Forest Products.

William is a “cuidandero,” meaning that he is not the owner of the land on which he lives. However, as a care taker, he earns a salary of 150 HNL (7.9USD) per working day. He can benefit from the sale of certain cash crops sold from the farm, depending on the agreement he has with the land lord and the quantity of crops grown and sold. His daily activities include: sowing of Castor bean, coffee cleaning, and other farm activities, 

which he has to account for when the land lord is visiting the farms. William’s contract with his land lord is based on trust, truthfulness and hope.

The farm on which William and his family live covers a total surface area of 12 Manzanas (84,000 M2). It is located beside patches of secondary Mountain Tropical Forest in Filon, a village situated on one of the highlands of Morazán in the department of Yoro.

After hearing about the GVP, the land owner decided to venture in the cultivation of Castor bean on a surface area of 5 Mz (35,000M2). Nevertheless, the decision to plant Castor bean shall also depend on William`s capacity to manage the new plantations because he is the main labor force. During a visit to the farms, William was sowing Castor bean seedlings.  He had prepared 5Mz of land, using the slash and burn method, on which he had already planted 3Mz (21000 M2) with Castor beans.

The land lord has been experimenting oilseed cultivation on this piece of land for two years now. The vulnerability of the Castor bean plant to reoccurring heavy and destructive rains in this area and the bad state of the roads are enough reasons for the Land lord to sell the land and in invest in other activities. However, his wife is still very passionate and optimistic about the production of oilseeds as an additional source of income.

If the oleaginous seed market becomes lucrative, the land lord shall have a strong reason to expand the farm in order to produce enough seeds both for his benefit and for the benefit of William and his family. This shall imply expanding the farms farther into secondary forest which is striving to regenerate after a long history of exploitation.

The benefits incurred from the production of oleaginous plants can serve as a motivating factor to create new farms, which in some cases may exert pressure on the environment. However, it is important to note that such activities happen irrespective of the projects original desire to produce feedstock in a sustainable way.

In some cases, biofuel production may either help in continuing the process of deforestation or help in intensifying green deforestation.
                            


3.5.4 Soil Condition 

Though the geological soil type of this area has been determined chiefly by climatic conditions and relief (mountain and valleys); human activities have directly influenced the texture and quality of the soil. Generally, the mountainous areas of the GVP are characterized by clay-loam soils formed after the disintegration of ignimbrite rocks. Whereas the level lands are characterized by deep soils derived from erosive processes which end up in sandy-loam soils.

By encouraging the reforestation of bare slopes with Jatropha plants, the Gota Verde Project can possibly have a positive impact on the soil quality and productivity of this area. However, human activities which contribute to the soil degradation are ever-present because of prevailing social and natural conditions.

Agricultural activities are practiced on the slopes of hills in order to meet the food demands of an ever increasing poor rural population. Honduras has a population of, 792,854 people and a growth rate of 1.956% (CIA Fact book, 2009). Between 2001 and 2025, Yoro shall have a population growth rate of 89.54 percent yet the level of poverty is very high (SIGMA, INE nd). Honduras is the third poorest country in Latin America, and second poorest country in Central America, with 75 percent of Hondurans living in poverty and 63 percent of them in extreme poverty
 (IFAD, 2007). As documented by the US Agency for International Development (USAID), 75% of basic grains in Honduras are produced on steep land farms. The hillside soil productivity is an important constituent of food security in the poor rural areas of Honduras (Thurow & Smith, 1998).
3.5.4.i Poor soils and Natural Hazards
Slopes reforested with Jatropha trees can help in rehabilitating soils and watersheds, and in improving land productivity. With improved soils, poor rural farmer stands a better chance of escaping from the poverty trap because farm yields are likely to increase.

Central America is located in a disaster-prone zone because of the frequency of natural hazards and existing human conditions. There are over 27 active volcanoes with mountainous terrain and complex river basin systems where landslides and flooding are common. Extreme weather events such as the El Niño Southern Oscillation and violent storms and hurricanes are also very common (IADB, 1999). 

Disasters occur quite often because of poor risk management and human vulnerability as a result of environmental degradation caused by land abuse and a fast demographic expansion, especially among poor people (IADB, 1999). Honduras has experienced number of natural hazards which have caused severe human, material and environmental loss. Soils on fragile hill slopes regularly cultivated by poor farmers have suffered a lot from the effect of heavy rains, hurricanes and land slides.  In 1974 Honduras was hit by Hurricane Fifi which caused great economic loss estimated at about $900 million, including the destruction of 80 per cent of the 1974 banana cropland the drowning of two-fifths with of the country's cattle a total damage (Merril 1993).
In 1998, Hurricane Mitch hit Honduras with an outstanding devastating effect, especially on the agricultural sector. Crop losses were estimated at $900 million, and at least 70% of agricultural crops were destroyed, including 80% of the banana crop. Large warehouses and storage rooms for coffee flooded and maize and corn crops were devastated (Hashley, 2003).
By encouraging the cultivation of Jatropha trees on slopes of deforested hillsides, the GVP can potentially assists in vulnerability reduction and preparedness to natural hazards which are inevitable.

A study conducted in 1999 by World Neighbors compared “conventional” farming practices with “agroforestry” practices and found that those farmers who used techniques like tree-planting and terracing survived Hurricane Mitch with 20-40 percent more topsoil and 2-3 times less erosion than neighboring “conventional” farmers (Krajick 2001).

                                                                          Sited by Hashley, (2003)
As well, the projects method of supporting feedstock production from Jatropha live fences shall help in building soil retention fences on slope lands. Presently at the GVP, more than 50% of 258 ha of Jatropha trees planted in 2008, serve the purpose of living fences, growing along the boundary of food crop farms
.
3.5.5 Social Impact

As mentioned earlier, associating Jatropha production with short cycled crops like corn and beans may improve the livelihoods of poor rural farmers in Yoro. The purchasing power of the average local farmer may be increased through the sale of oil seeds to the locally owned and managed processing unit, BYSA.
 In addition, small farmers who own shares in BYSA shall benefit directly from the transformation of the Jatropha seeds and the commercialization of final products. The corn and beans grown on the same land area, in turn, secure the small farmer’s supply in food crops. 

Small farmers shall be less dependent and less vulnerable to fluctuating corn prices which change partly in relation to the quantity of corn used in producing ethanol in the United States of America. It is important to note here that other factors such as poor soils, natural hazards, and a poorly organized agricultural sector negatively affect the supply of basic food stuff like corn in Honduras. Accordingly, a reduction in the quantity of cheap corn imported from the USA shall help in exacerbating food insecurity in Honduras.

Presumably, the success behind the production of Jatropha in the region of Yoro, if divulged to the Central American region, shall represent a major regional economic development booster.  However, the GVP must first of all succeed in its original objective, which is to create an agro-based enterprise specialized in the production of biofuels, which shall provide a steady source of energy to local economic systems and agro industrial chains.
3.5.5.i Forest Exploitation and Development
Previous years of massive forest exploitation in Yoro, have not been helpful in providing an economic activity required to trigger economic development and improve on the social wellbeing of the region. As demonstrated by the Map 2, Yoro remains one of the poorest departments in Honduras though it was amongst the top 10 timber producing municipalities of Honduras. 

The incidence of rural poverty in Yoro is between 38%-44%, as compared to 44%-59% for the poorest parts of Honduras like La Esperanza (World Bank, 2001). The rural poor in Yoro find themselves entangled in a poverty trap/cycle from which escape seem impossible, except when drastic measures are taken to attack this social ill from its roots.
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Map 2: Rural poverty map of Honduras
Forest exploitation was once the main economic activity in the forest region of Yoro. Unfortunately, the forest industry of this region died down because of a decline in the number of exploitable trees. The unsustainable exploitation of forest resources, especially tree cutting without substantial replacement, is mainly responsible for the deficiency in mature trees which would be needed as raw materials to revive its numerous saw mills. 

In 2003, out of ten highest producers of wood in Honduras, the top three were found in the municipality of Yoro: Yodeco, Foresta Beta, and Matagua (MAMUNCRAC, nd). The forest region of Yoro produced 54.347 millions of board feet pine wood, representing 30.48 % of national production- being the highest, followed by Francisco Morazán with 28.42%- second and Olancho with 20.44%, being the third (CIEF, 2003).
	Forest Region
	Timber National production 

(% of Total Extraction)

	Yoro
	30.48 %

	Francisco Morazán
	28.42%

	Olancho
	20.44%,


Table 3: Timber production in Honduras in 2003 Source: CIEF, 2003

However, there is a deficit in the amount of timber needed to fully run the 19 sawmill presently found in Yoro. Considering the Authorized Annual Felling (AAF) and the quantity of timber needed to run the saw mills; a 36% (89,969 m3) increase in timber supply shall be required to maintain the wood industry in Yoro.

	Municipality
	Number of Sawmills

	Yoro
	19

	Olanchito
	5

	Morazán
	4

	Jocón
	2

	Arenal
	2

	Victoria
	1

	El Negrito
	1

	Total
	34
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Table 4: Number of Sawmills in the Municipality of Yoro        Graph 1 Source: MAMUNCRAC
Forest exploitation did not help directly in the community development of this areas because most of the forest exploited was owned and exploited by rich land owners. Graph 2 below illustrates the disparity between private forests, cooperatives, and government owned forest lands.
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Graph: 2 Forest ownership and exploitation in Honduras. Source MAMUNCRAC
In most cases, communities living on deforested land hardly receive development assistance to cope with dilapidated land resources which needs specific attention. In such cases, the poor farmer is caught up in a cycle of poor soils which produce low yields, hardly sufficient enough for human survival; a poverty trap. Children born in such communities are exposed to all sorts of societal risks.
Forest exploitation did not succeed in creating a stable local economy capable of sustaining rural economic growth because of the discriminate distribution of benefits. Producing Jatropha seeds with the participation of poor rural farmers shall certainly create opportunities for the development of a local based economy, depending on the success of the GVP.
Illustrative Case:2
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                   Jatropha the “Poor Man’s Crop”

During an interview with Jock Brandis
, he called Jatropha the “poor man’s crop,” because the cultivation of Jatropha by poor rural farmers provides them with added revenue which other crops have failed to provide.
Drawing from his experience in Mali and Uganda, Jock argues that the cultivation of basic food crops by poor rural farmers has to be complemented with the cultivation of an income generating crops like Jatropha, which can grow on marginal, deforested, and abandoned lands. His arguments to support the cultivation of Jatropha in poor rural communities are as follows:

· Jatropha grown in large quantities does not affect the “Three Ps” of sustainability (People, Planet, Profit), because Jatropha can grow on marginal lands under very harsh conditions of drought- for example Jatropha plantations in the Sahel region of Mali.

· A surplus production of Jatropha seeds cannot lead to a fall in prices because Jatropha seeds are always needed in large quantities.

· The Jatropha plant and seed cake obtained after pressing are very useful in the fabrication of fertilizers and insecticides. The Jatropha plant is a very good phosphors fixer, which can help in replacing phosphorus drained form farmlands by the repeated cultivation of corn and beans.

· The income generated from biofuels produced in local cooperative systems using efficient methods contribute in improving the living standards of communities, contrary to a purely capitalist system, which is governed by the law of competition




3.5.5.ii Human Development Index
The Gota Verde Project can provide the local communities in and around Yoro with an economic stability that could help in improving their living standards and the surrounding environment. Creating a locally based economy from the exploitation of an energy crop, grown by local farmers, can significantly impact the lives of poor rural farmers in a positive way. In years to come, if the vision of the project is respected, the community members involved in the project shall experiences a positive change in the elements which make up the Poverty Index and the Human Development Index
 of the Area.

Given that the national value of the HDI in Honduras has a very slow growth rate, as shown in Table 5, the impact of the project should enhance Human Development in the region of Yoro. Poor, rural communities in the department of Yoro could benefit from the economic, agro-technical and moral support offered by the project through its activities. The fair-loan system, irrigation schemes for the cultivation of both subsistence crops and oilseeds, and the productive use of abandoned, deforested land are incentive which shall directly help poor rural farmers.

	National HDI growth rate in Honduras

	1998
	0.634

	2003
	0.657

	2000
	 0.668

	2005
	0.700


Table: 5 UNDP Human Development Report 2007/2008 Honduras HDI Rank – 115

The project also has the potential to engage with Indigenous Groups, because it is located close to the territories of 24 tribes of the Xicaque and Tolupán indigenous Groups. 
Illustrative Case: 3

	                                        The Tolupán Indigenous Group
                                             [image: image12.jpg]



The Tolupán Indigenous Group lives in the village of Los Planes Locomapa, 54 km away from the town of Yoro. They own the lands around Agua Caliente de Reinada, as recognized by the government of Honduras. They are part of 24 tribes of the Xicaque and Tolupán indigenous Groups located within the Gota Verde project area.   There are approximately 45,000 indigenous inhabitants, representing 15% of the population in and round the projects area. Most of these indigenous tribes live below the poverty line, under extremely vulnerable conditions. They suffer from malnutrition, intestinal diseases, and live in unhygienic conditions. They live in poor social conditions, with inaccessibility to basic services, illiteracy, marginalization, and an absence of income generating activities.

The Tolupan of Los Planes practice subsistence agriculture based on the cultivation of short cycled crops like corn and beans for their survival. They are obliged to do odd jobs in neighboring towns in order to generate an additional source of income for their survival. Though dengue fever has a high prevalence in this area, there are no preventive campaigns and villagers have an average of one attack per month. The main source of illumination at night is from pieces of lit ocote (local name for the Pine tree), because the village is not supplied with electricity. Water supply is made available by a foreign NGO since there is no “state provided” drinking water.
Eleven farmers from Los Planes Locomapa decided to join the Gota Verde Project
 with the aim of generating an additional source of income form for their livelihoods. They adopted a “testing strategy” of planting Jatropha on a surface area of 5,250 square meters each. The main difficulty encountered is the scarcity of planting seeds since they sometimes have to plant twice after sporadic attacks of plagues and insects.  However, they receive close assistance from the project team on how to manage the Jatropha plants. The success of the Jatropha plantations in this area has been consistently illustrated during project meetings as an example to be followed by other farmers. 

If the GVP succeeds in creating a local economy based on biofuels produced from the exploitation of Jatropha farms, the Indigenous farmers of Los Planes Locomapa shall have a genuine opportunity to benefiting from an IGA for which they had been well prepared.


3.5.5.iii Social Security

By associating the production of oilseeds with subsistence agriculture, rural communities in Yoro stand a better chance of building economically viable homes because the town of Yoro does not have a major industrial activity which can provide massive employment for an ever-growing rural population. More so, the wood industry, which was the main employer of the area in the past, has declined drastically. 

Presently, the main economic activity other than the wood industry is agriculture. Agriculture is dominated by the production of food crops such as corn and beans; and coffee as the main cash crop. Yoro also is well known for traditional livestock breeding. However, these activities are temporal and generate very little income. Consequently, there is a massive movement of young people towards bigger urban areas and better-off countries (mainly the USA and Mexico), in search of jobs and better salaries. A youth with an average job in Yoro earns a salary of 1.6USD to 2.6USD per day. Table 6 gives an idea of the economic activities in the Yoro. 

	Activities
	No. of workers associated with the activity
	Labor force

	
	Men
	Women
	Total
	Men
	Women 
	Children
	Total

	Food Crops
	540
	159
	699
	119
	18
	0
	137

	Timber
	370
	82
	452
	37
	9
	6
	52

	Coffee Farms
	86
	65
	151
	313
	19
	10
	342

	Cattle fattening
	34
	0
	34
	3
	0
	0
	3

	Milk
	23
	0
	23
	2
	0
	0
	2

	Wood fuel
	14
	2
	16
	3
	3
	2
	8

	Sawmill
	10
	6
	16
	0
	0
	0
	0

	Charcoal (coal)
	8
	6
	14
	3
	4
	2
	9

	Sale of standing timber
	6
	0
	6
	6
	0
	0
	6

	Oilseed

production
	223
	25
	250
	223
	25
	0
	250

	TOTAL
	1,314
	345
	1,661
	709
	78
	20
	809

	percentage
	79.1%
	20.7%
	100%
	87.6%
	9.6%
	2.4%
	100%


Table: 6 Economic activities in Yoro.   Source: Census documents on agroforestry groups in the department of  Yoro (AFE-COHDEFOR,PBPR). Note:  Data on oilseed production was added only during this sudy.
Historically, the area of Yoro is renowned for shifting cultivation on the hillsides for the cultivation of beans and corn. Home economy is dependent on livestock breeding, including domestic animals such as pigs, birds, goats, sheep, and rabbits for the extraction of meat and milk for home consumption and sale. Orchards are grown for the production of marketable fruits such as nance, mango, limes and oranges. However a good number of the fruits are lost due to the absence of good conservation facilities. Other food crops include cassava, camote, malanga, ayote, pataste, tomatoes, cabbages, pepper, pineapples, and carrots.

Illustrative Case:4

	Jatropha Seeds and Rural Income
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Hilda Bertilia Pescoto (right photo) is a member of a women’s group affiliated with the GVP. The group is made up of 15 women, mostly from Centro Poplado, a small village 15 km away from the town of Yoro. The land on which the women cultivate Jatropha and other short cycled crops like corn and beans was obtained after six years of negotiations with the Honduran government. They were able to secure 25 Mz
 (175,000 square meters) of land without land title from the Registro Instituto Nacional de Agricultura- the land registry in Honduras. Though the land granted to these women by the RINA was abandoned after being deforested and over grazed, obtaining a land title is very costly and time consuming. The most productive lands are in the hands of rich owners.

Most women in the group run a single headed home with an average of five to eight children. Apart from subsistence agriculture, these women commonly work as charwomen in neighboring towns.

The women decided to create a cooperative to cultivate Jatropha on a surface area of 8 Mz (56, 000 M2) from the total amount of land obtained. Additionally, some women in the group have been allocated 2 Mz (14000 M2) of land each on which they can put-up individual farms for the cultivation of corn and beans. Farm labor is provided mainly by women and children, paid labor, and husbands- in cases where there is still one.
During a meeting with some members of the women group, when asked why they decided to venture in the production of Jatropha, the main response was that though corn and beans are the most frequent food stuffs in Honduras, they are also very delicate. 

“Relying on the production of corn and beans for both food and income is very insecure because harvests fluctuate a lot and natural hazards are very prone. Based on the publicity made by the project, I think that Jatropha shall provide that additional income which most of us need in order to escape from the grip of poverty. We just have to wait and see what shall be the outcome of Jatropha production” 

Hilda Bertilia Pescoto

It is important to note that 1 Manzana (Mz) of planted Jatropha is capable of producing an average of 4000 kg of Jatropha seeds after the fifth year of growth.
 A farmer is capable of harvesting Jatropha seeds at least twice a year. BYSA buys 1 kilogram of Jatropha seeds at 3.30 HNL (0.174 USD). On a surface area of 8Mz (56, 000M2), the women’s cooperative can produce (barring, destructive natural hazards and human negligence) approximately 32,000 kg of Jatropha seeds which should be sold for 105,600 HNL (5,589 USD). 
Since a Jatropha tree yields fruits at least twice a year
, the women shall have a yearly revenue of 211,200 HNL (11,179 USD) from the sale of Jatropha seeds.

As for what concerns food crops, a female farmer is capable of producing an average of 20 cargas of corn and 5 cargas
 of beans on 1 Mz of land twice a year. Harvests fluctuate with seasons, depending on climatic conditions and the labor input.

On an individual farm of 3 Mz (21 000 M2) a woman shall produce 120 cargas of corn and 30 cargas of beans after harvesting twice every year. The corn is sold at a price of 580 HNL (USD 30.7 ) per carga and the beans at 1600 HNL (USD 84.69)  per carga. 

In this case, the yearly production of corn shall generate an income of approximately 52,200 HNL ( 2,762 USD) and beans 36,000 HNL (1,905USD ) because out of the total amount of food crops produced, three quarters is sold and one quarter is kept aside for home consumption. 
It goes without saying that, without natural and human hazards, and taking into account the presence of a transformation plant, which shall require seeds to transform into biofuels, revenue from the Jatropha plantations shall help in improving the household income of women-members of the women’s cooperative group. Rural women who are part of the cooperative shall have three main sources of income, an estimated: 
· 88,200 HNL (4,667 USD) from the cultivation of short cycled crops like corn and beans;

· 211,200 HNL (11,176 USD) from the production of Jatropha seed; and 

· 2,500 HNL (132 USD) per months from other side jobs (mostly working as charwomen in neighboring towns). 
The revenue from Jatropha seeds could help in financing development activities in the cooperative.

The group has come across the following difficulties since its creation: 
· Working as a group has been difficult because, most often, group members pursue individual interests rather than group interests: 

· the lack of dynamism and motivation amongst group members because of the high rate of poverty; 
· low rate of engagement because of long walking distances between community farms and houses; 
· the lack of farm inputs and basic mechanization like irrigation schemes to water both Jatropha and food crops; and
· the constant worry of not being able to pay back loans obtained from he GVP.
So long as the women in the cooperative continue to receive technical assistance and moral motivation from the GVP, they shall maintain their dream of escaping from the poverty trap by means of producing Jatropha seeds.

Women and Energy at the GVP

The GVP has a lot to contribute in the dynamics of rural development in Yoro because it connects two important players of sustainable rural development: women and energy supply.

The economic empowerment of women is an important element to be considered when planning sustainable development in the rural areas of Developing countries. As well, the availability, efficiency and sustainability (especially economically and environmentally) of an energy source is very essential for the sustainable development of rural areas in Developing countries. Rural areas must have access to affordable energy services because energy is a prerequisite to achieving economic growth and poverty reduction (UNDP, 2004). Approximately 2 billion people throughout the world do not have electricity (UNDP, 2004).  In Latin America and the Caribbean, out of 100 million people living without electricity, 30 to 90 percent of them are rural dwellers, varying according to countries (ECRE, 2007).

Providing energy and an alternative source of income for rural women is an incentive to rural development because women are the engines of development in the rural areas of Developing countries. Women produce 60-80% of basic foodstuffs in sub-Saharan Africa and the Caribbean and process 100% of basic household foodstuffs in Africa. Rural women comprise more than one quarter of the total world population and 500 million women live below the poverty line in rural areas (WWSF, 2008). 


Summary Sheet 1: household Income

	Measurements
	Quantity of Land, Food grains and Oilseeds
	3/4 of Corn and Beans Sold

	
	1 Unit
	 
	3 Units
	8 Units
	X 2 Yields
	

	Mz of Jatropha( 0.7 ha)
	4000 Kg of seeds
	 
	 
	32000 Kg
	 
	 

	Cost of Jatropha at BYSA /Kg
	 $       0.17 
	 
	 
	 $  5,589.00 
	$11,179.00
	 

	 Mz or Corn
	20 Cargas
	 
	60 Cargas
	 
	120 Cargas
	 

	Cost of Corn at Local Market
	 $    30.70 
	 
	 $       1,842.00 
	 
	$3,684.00
	$2,762.00

	Mz of beans
	5 Cargas
	 
	15 Cargas
	 
	30 Cargas
	 

	Cost of Beans ot Local Market
	 $    84.69 
	 
	 $       1,270.00 
	 
	$2,540.70
	$1,905.00

	 
	 
	 
	 
	 
	 
	 

	Total Income from Corn and Beans Cultivation
	 
	 
	 
	 
	 
	$4,667.00

	Total Income from Jatropha Production
	 
	 
	 
	 
	 
	$11,179.00

	Additional Income from Side Jobs
	 
	 
	 
	 
	$232 X 12 Months
	$1,584.00

	 
	 
	 
	 
	 
	 
	 

	 Total Income per Year
	 
	 
	 
	 
	 
	$12,763.00


However, frequent fluctuations in petroleum prices are a threat to the economic stability of BYSA because BYSA`s policy is to sell biodiesel at a price always 5 % percent less than the price of regular diesel. When the price of diesel is very high, users prefer biodiesel because its price is relatively low; however the sale of biodiesel drops when the price of diesel also drops. The cost of producing biodiesel remains the same and in some cases, BYSA finds it difficult to maintain its policy of selling always 5% below the price of diesel because it cannot cover the cost of production. Farmer`s enthusiasm may be affected negatively in a scenario where by BYSA has to reduce the price at which it buys Jatropha seeds from farmers in order to cover the cost of producing biofuels. Besides, the production of biofuels is not subsidized by the government of Honduras. 
For instance, as demonstrated in the table below, the world market prices of diesel dropped from 147 USD per barrel in July 2008 to les than 40 USD in December 2008. Accordingly, In July 2008, BYSA sold biodiesel at 80 HNL (4.2 UDS) per barrel-which was the highest price. In 2009, the cost of 1 gallon of biodiesel produced by BYSA dropped to 53 Lempiras (2.7USD). Fixing a selling price which shall always cover the cost of production and compete with the prices of petroleum products is a major problem. 
	Market Prices
	Jul-08
	Oct-08
	Jan-09
	June-2009

	World Market Price (prices in HND) of Diesel USD/Barrel
	147
	3.7
	2.6
	2.5

	Price of Biodiesel sold at BYSA USD/Barrel
	4.2
	2.6
	2.7
	2.5

	Effects on BYSA
	Good Business for BYSA

 
	Hard Times for BYSA

 


Price fluctuation of Biodiesel, in relation to the price of Diesel.
It is important to note that one of the reasons which lead to the downfall of an aspiring biofuel project in Nicaragua, Proyecto Tempate
, was the dissension between farmers and PETRONICA on the price of Jatropha seeds (Valle Davila, Blanco,Wolf, Kaelin, 1999).
In order to gain more financial stability, the project intends to diversify its product range to include fertilizers, concentrates for animals and biogas. As well edible oilseeds like soya beans and ground nuts shall be cultivated and processed into vegetable oil which shall be exchanged at restaurants for used vegetable oil.

Additional measures are being taken to reduce production cost as much as possible, by running the transformation plant with energy and waste from the production process, for example, the use of Jatropha shells to produce biogas and the use of PPO to run engines at the transformation plant instead of electricity. 

Based on the analysis above, it is possible to conclude that the Gota Verde project can either help in ameliorating the economic, environmental and social conditions of Yoro, or simply render them worse. However, the outreach of the project is still too small to have a significant effect on the wider region of Yoro. The successes registered in the project could be transferred to other parts of the region for a larger outreach. The wider topic of sustainable development has to be studied in close relation with the socioeconomic, political and environmental reality of Yoro, by examining internal and external influential factors
3.6 The role of Energy, Human Security and Environmental Security in rural development and peace
Human Security and Environmental Security are major components of sustainable rural development and peace. Sustainable rural development is most likely to be achieved when the value of human life and the importance of the environment to development are made the central element of a development process. The presence of an energy source in the process of development may contribute towards improving the living standards of poor rural communities. Accordingly, peace is more present in communities which have access to resources and the capacity to improve their living standards. The exploitation and use of HEP and fossil fuels as an energy source for development should result to improved living standards and peaceful living. Unfortunately, the benefit of HEP-which is one of the most popular sources of energy, is felt more in the urban areas than in the rural areas and more in rich communities than poor communities of the developing world. HEP has not contributed enough to change the lifestyles of poor rural communities. Additionally, the irrational distribution of a major source of energy like HEP can have a negative impact on development and peace in specific regions. Consequently, it is important to think of alternative sources of energy which can complement HEP. Renewable energy from plant origin is an option to be explored because it can promote sustainable rural development, however, depending on the sustainability of the production process.

3.8.1 Definition of terms
3.6.1.i Human Security
In the final report of the Commission on Human Security (2003), human security is defined as follows: “to protect the vital core of all human lives in ways that enhance human freedom and fulfillment”. In the same report, Kofi Annan attributes the following terms to human security: the absence of violence, human rights, good governance, education, health care, opportunities and the choice to fulfill individual potentials. As a result of their application, these attributes should target poverty reduction, economic growth, conflict prevention, freedom, the absence of fear and securing the environment for future generations. Human Rights are an important component of this definition because all forms of deprivation from human equality shall affect the dignity of human life- the right to live. Extreme poverty and social exclusion are examples of violations to human dignity in underdeveloped countries (Jeong, 2000). Efforts made towards the achievement of Human Security shall require significant steps towards the provision of environmental security within a local and global context.

3.6.1. ii Environmental Security
Environmental Security should be understood not only within the traditional concept of national security, but beyond to include the safety and wellbeing of local and global environments and life support systems. FESS, (2007) defines environmental security as: 
A condition in which a nation or region, through sound governance, capable management, and sustainable utilization of its natural resources and environment, takes effective steps toward creating social, economic and political stability, thereby ensuring the welfare of its population.
 At the local level countries secure the control of natural resources for the well being of their citizens. As well unsecured and poorly managed resources can lead to environmental stress and resource scarcity which shall end up in violent conflicts for resources (Homer-Dixon, 1999). At the global level, the environment should be considered as a common good which should be exploited based on the concept of equity and harmony amongst people who depend on the earth for their survival (Jeong, 2000). Renewable energy for development falls within the context of planned actions which can achieve the dual objective of human security and environmental security.

3.6.2 The failure of Fossil Fuels and HEP to contribute to Sustainable Rural Development in Honduras
The dependence on imported petroleum products for the production of electricity and an underexploited HEP potential account partly for the energy shortages experienced in the rural areas of Honduras. A more important factor seems to be the development policies and political weight of the urban areas, which have given a low priority to the supply of energy to rural areas. Honduras is a net importer of fossil fuels and part of the country’s economic financial burden lies in the importation of petroleum products. In 2006 Honduras imported fossil fuels for more than USD1, 085 millions; which represents 46% of the country’s total imports and 56% of its export revenue (Gota Verde, 2007). Honduras dependency on imported energy has created a situation where by economic resources which could be used for rural development are diverted to the importation of fossil fuels. Additionally, price fluctuations in petroleum products significantly affect the economy of this country with a greater effect on poor rural populations. Amid the strive to survive in a poor country, poor rural communities don’t have the economic flexibility of respond to frequent fluctuations in the prices of petroleum products.
HEP on the other hand, has not provided enough energy needed to stimulate rural development. Though the country possesses enough hydrological potential to develop several sustainable small dam projects, preference has been given to the use of thermal plants, which run on imported petroleum products. Chart 2 shows the proportion of electricity produced by HEP, thermal plants and biomass in Honduras. 
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Chart 2. Source: www.enee.hn
Sustainable rural development requires a constant supply of energy, which shall help in stimulating rural economies. However, environmental security and human security must be taken into consideration by policy makers when deciding on the main energy source in a country. A poorly planned energy policy could turn out to be not only insufficient, but equally damaging to the environment.

3.6.3 Impact of energy shortages on the development of Yoro
In cases where there is not enough energy for development, the following social environmental and economic consequences are likely to occur.

3.6.3.i Social Impact

Poverty and extreme poverty are amongst the most disgraceful demonstrations of underdevelopment. In this case, both forms of poverty are triggered by the unequal distribution of resources and opportunities, and an inadequate provision of energy supply. In Honduras, the distribution of energy is biased in relation to rural and urban areas. Urban areas are often privileged in the supply and use of energy to the disadvantage of rural areas. This tendency is intensified with the current trend of rising oil prices, the scarcity of biomass energy and the inadequate supply of HEP.
Poverty and extreme poverty in Yoro can be attributed partly to the selectivity in access to energy supply. Only 31% of rural households in Honduras had access to electricity in 2002 (IDB, 2004). Apart from household use, electricity can equally be used for running small scale machinery required to boost rural enterprises. The incapacity of poor rural farmers to boost farm productivity shall result in degraded living standards. The cost of using petroleum fuels to run small scale farm machinery which could possibly boost small farmers’ productivity (for subsistence crops such as corn and beans) is very high. 

One of the limiting factors to improved farm yields in the rural areas of Honduras is the lack of labor force. In Yoro, there is a shortage of labor force because most of the youth have migrated to urban areas in search of better living conditions. Besides, the average rural worker is not strong enough to work for long hours due to poor nutrition, poor health conditions and poor working conditions.  In a discussion held with small farmers and technicians from the Gota Verde project in Yoro
, it was concluded that animal traction is not suitable for farm labor because the animals compact the soil, making it difficult for agricultural practices. Additionally not all small farmers can afford to buy an ox because it is very expensive in Yoro. Generally 10% of poor farmers use animal traction, while 5% rent tractors from rich farmers. It is important to note that fueling a rented tractor is very costly for a small rural farmer. Consequently, poor rural farmers are left with no other option than cultivating marginal lands using rudimentary tools which are very demanding in human labor. Under such conditions, the poverty trap is reinforced, the value of life degraded and the occurrence of conflicts eminent. 
3.6.3.ii Energy, Poverty and Conflict

The unequal distribution of energy required for development is a factor potential enough to generate social unrest in the urban and rural areas of Honduras.

A couple of authors have discussed the link between dissatisfaction, poverty, frustration and conflict. Gurr, (1970) develops the link between frustration-aggression through a mechanism which results in the capacity to mount violence. Berdal and Malone, (2000) describe how economic benefits emanating from the control of major resources -to which access was refused -often shape the calculations and behavior of parties in a conflict; giving rise to a specific war economy and distinctive dynamics in a conflict. In his discussion on the link between resource scarcity and conflict, Homer-Dixon, (1999) uses the frustration aggression theory to explain the link between resource scarcity and conflict, by elucidating on what type of conflicts are likely to occur under the following conditions: when agricultural and economic productivity are constrained in some poor societies; large numbers of people move from homelands; societies segmented; and institutions are disrupted. 

As a result of these prevailing conditions, relative deprivation occurs when a group of people perceive a widening gap between the level of satisfaction they have achieved, usually in economic terms, and the level they believe they deserve. The frustration-aggression theory can be used to explain the motives and claims behind demonstrations which could made by communities which do not have the same right and access to energy resources. Homer – Dixon further explains that powerful groups can capture a resource by shifting resource distribution to their favor, as a result of a fall in the quality and quantity of renewable resources and population growth.

The conditions required for the development of a causal relationship between dissatisfaction, poverty, frustration and conflict shall depend on the prevailing socio-political and cultural factors which determine the perception of peace in a society. In the context of Yoro
, peace essentially means: the absence of violence, the satisfaction achieved from opportunities made available in life, and the presence of internal tranquility. 


Accordingly, inhabitants living under very poor conditions from which escape seems practically impossible may accumulate grievances, which can metamorphose into frustrations, social violence and conflict. In the case of Yoro, though poverty is very visible within urban and rural communities, the level of violence is relatively low when compared to big towns such as Tegucigalpa and San Pedro de Sula. However, it is very common to find armed civilians in public places. Yoro is one of the towns in Honduras which have been spotted out for the “Operacion Cazador” launched with the aim involving both military and police forces in a national security plan to curb down violence (La Prensa, 26 February 2009). 
The negative peace
 experienced in Yoro can be attributed to a number of factors which include: complete loss of hope; a pacific character; solidarity and hope for a brighter tomorrow; and the acceptance of poverty as a way of life
. After a survey carried out in the town of Yoro on the reasons for the prevalence of negative peace, the following results were obtained:
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Graph 3:  Reasons for negative peace in Yoro
Under normal circumstances, “Nonviolent living creates a state of trust, harmony and cooperation” Joeng, (2000). However, the survey demonstrates that 45% of people interviewed think that the negative peace prevailing in Yoro is caused by an [excessive] solidarity and hope for a better tomorrow. Similarly, 91% of the same people surveyed think that extreme poverty can result in frustration and conflict. The choice of nonviolent living in this case can be explained by what the inhabitants of Yoro think are the causes of poverty in their community.

The following factors were registered as causes of ambient poverty in Yoro: Laziness; lack of opportunities; acceptance of poverty as a way of life; and the lack of government support.  The following results were obtained from a survey carried out in Yoro
: 
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Graph 4: Causes of Poverty in Honduras
Though the general lack of opportunities (36%) and the lack of government support (29%) are considered to be the main reason for poverty, laziness (24%) is an important factor which should not be undermined. Laziness can affect a society deeply, destroying human ingenuity and creativeness to affront difficult conditions like poverty. As well laziness can be institutionalized when a country is incapable of providing human security to its citizens.

It can be concluded without doubt and fear that the lack of development opportunities in the rural areas of Honduras is considered to be a major contributor to rural poverty. Rural communities in Honduras need to explore the possibilities of producing an energy source which shall secure energy supply and as well guarantee a source of economic revenue.
Other examples of natural resource exploitation which demonstrate the link between energy, poverty and conflict, can be found in Chad, where the Union of Syndicates, UST called for a general strike in February 2009, which seriously affected communication, schools, hospitals and banks, after a drastic rise in the prices of basic needs and construction materials (RFI, 2009). The syndicate argued that income from the sale of petroleum should be used in increasing the salaries of workers in order to meet up with the price hikes. Similarly, in the village of Wonocolo, located close to the teak forests of Java, Indonesia, more than a thousand villagers (mostly men) have ventured in the illegal exploitation of petroleum from abandoned Dutch oil wells. Though the exploitation process is incredibly crude, insecure, archaic and damaging to human health and the environment, the villagers think that it is the only way of benefiting from the petroleum resources of their country (ARTE Reportage, 2009). 
3.6.3. iii Economic Impact

The exploitation of a major energy source could represent a potential IGA for surrounding communities, depending on how the exploitation process is organized. The possibilities of an energy exploitation scheme to generate jobs and income shall depend on the nature of the energy source and its exploitation process. In the case of Honduras, petroleum exploitation cannot be considered an IGA for rural communities because the country does not have oil resources. Amongst Central American countries, only Guatemala and Belize produce oil, averaging 20,100 barrels per day (bbl/d) and 2,600 bbl/d, respectively in 2006, for an estimated consumption of 340,000 bbl/d of oil in Central America (EIA, 2007).  

Though Honduras has a remarkable potential to produce HEP, it is difficult to guarantee that HEP exploitation projects shall actually benefit communities living around the energy source. In 2006 Honduras had the potential to produce an estimated 3,200MW (GCFC, 2007). Presently, 70.72% of the Honduran population is supplied with electricity (ENEE, 2007). However, only 37% of rural populations in Honduras have access to electricity (World Bank, 2006). In most cases, the electricity supplied does not have the capacity to run three phase motors which could play an important role in starting rural enterprises. The following factors limit the direct involvement and economic benefit of rural populations in HEP projects in Honduras:

The Nature of the energy source and its exploitation process
Hydro Electricity Power exploitation require highly skilled labor which can hardly be provided by rural communities in which HEP projects are implanted. Employment opportunities available for community members are limited to unskilled labor or skilled labor which can be achieved within short training periods. The Esperanza Hydro Electric project on Rio Intibuca , for example has the potential to employ only 30 local inhabitants in a town which had 4,978 inhabitants in 2001 (World Bank, 2006). Additionally, the immediate communities can benefit from such initiatives depending on their degree of cooperation and general mind frame towards the project.

Projects which do not directly benefit communities in which they are established are usually not welcomed by these communities. This happens frequently in cases where there is extreme poverty and a chronic lack of government assistance to development. The disgruntlement and disappointment of community members living around a natural resource exploitation project can be transferred to the owner in case community members don’t feel a direct connection and benefit from the project

In the case of the Eperanza Hydro Electric project on Rio Intibuca, the owner of the plant is a Canadian. He has participated in the development of the area by providing employment, equipping schools, electrifying the village and undertaking a massive reforestation project to protect the watershed and generate income from the sale of carbon credits. However, some local inhabitants feel that they have no direct benefit from the project because the electricity produced is sold directly to ENEE for distribution. The local inhabitants complain that it is very common for them to suffer from low voltage despite the fact that they live beside a dam

Energy Sale and distribution policy in Honduras

Generally, the presence of an HEP project in a rural area is considered to be an important step towards energy security for development. However, this assertion depends on the energy redistribution policy of every country. The producer of an energy source is not always the distributor, which implies that the distributor alone can decide on where to supply the energy produced.

In Honduras, the distribution of energy is under the sole responsibility of the ENEE, which also has the right to determine the urgency and intensity of electricity supply on the national territory. Though urban areas and industrial areas are more favored in the supply of electricity as compared to rural areas, immediate communities have an assured guarantee to electrification (installation of electric poles and cables) as part of the contract signed between private HEP exploiters and the government of Honduras (Turner, 2007).
 However, the supply electric current is in the hands of ENEE. 

Energy without an assisted development

The supply of energy for development must be assisted by other opportunities to enhance rural development. Energy supply should be accompanied by the financial ability to create IGA's in order to better address issues of rural development.

In the case of the La Esperanza Hydroelectric Project, community members living around the facility should be able to make ample use the three phase electricity supply. However, this shall only be made possible by the dynamism of the local communities and the amount of assistance they receive. The department of Intibucá in which the project is found, is considered to be the poorest department of Honduras (see Map 2).
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                    Supply of electricity in houses next to the la Esperanza Hydro Electric Project in Honduras
Though HEP is needed to stimulate rural development, it shall always face the challenge of having a direct economic impact on communities living around an exploitation project. Measures taken to curb down social inequalities must create opportunities for the poorest of the poorest to integrate the local economy with locally produced goods and services.

3.6.3. iv Environmental Impact

Energy use for sustainable rural development shall depend on a country`s ability to implement environmental security measure. Sound environmental security measures should judiciously make use of clean and renewable energy to boost rural development. 

The inadequate supply of electricity in the rural areas of Honduras has provoked a high dependence on forest wood for fuel. In the area of Yoro, this tendency has contributed considerably to the massive deforestation which occurred in the past. In Yoro, 86% of households use wood for fuel as illustrated in the diagram below.


Chart 3 Source: MAMUNCRAC

HEP is considered to be one of the cleanest forms of renewable energy which can be exploited in large scale for diverse purposes. However, the capacity of a dam to produce sufficient energy required to trickledown to poor rural communities shall depend on the size of the dams; large dams produce larger amounts of energy than smaller dams. Interestingly, large dams which normally should produce considerable amounts of energy required in urban and rural development are becoming widely unpopular. Large dams are now strongly discouraged by the World Commission on Dams, conservation unions, multi stake holder and potential funding bodies like the World Bank. They came to the conclusion that; though dams have been an important and significant contribution to human development, with considerable benefits,  there is however an unnecessary price to be paid for  those benefits  in terms of social and environmental damage, by displaced people; shortcomings in downstream communities; taxpayers burden and the destruction of the  natural environment. The major question to be answered now is: how shall the rural world in Developing countries meet up with energy demands required to stimulate development? 
Small dams single handedly shall not be capable of producing enough energy required for both rural and urban development because they can produce only a limited amount of electricity, which in most cases is channeled to the urban areas, depending on the energy distribution policy. More so, there is a close relationship between the tapped HEP potential of a country and its level of development in relation to other countries. In 2003, Africa had the lowest percentage of tapped HEP potential which was about 7 percent, followed by Asia (including China) with 21percent,  South America about 31percent,  North America 68percent and Europe 70percent ( IEA, 2003).

Though Honduras has gone way ahead of other Central American countries in providing laws which shall encourage the proliferation of renewable energy projects, these projects have not been forthcoming. A law was passed in 1994, framing the electricity subsector and its regulation, by encouraging private investors to venture in the production of renewable energy. 

In 2007, the national congress approved a Law promoting the production of energy using renewable sources with the following fiscal incentives:

· Long term contracts for the trade of energy “standardized”,exemptions from taxes;

· Additional pay for energy generated from renewable resources; and

· A strong guarantee to respect the law (GSN Oy, BUN-CA, 2007).

Accordingly, initiatives/ projects should be created in order to take advantage of these laws and divert from the dependence on fossil fuels which are more damaging to the environment.  Presently an estimated 2.5 million gallons, representing 31% of hydrocarbons imported into Honduras is used for the production of electricity in thermal plants (GSN Oy, BUN-CA, 2007).

Renewable energy projects should be implemented at the local level, in order to assist sustainable rural development while combating poverty, the devastating effects of unsustainable resource management and climate change. Sustainably produced renewable energy could be complemented with small dam projects in order to produce energy needed for sustainable rural development. Investing in the production of biofuels using oilseeds like Jatropha is an opportunity for local communities in Yoro to achieve both human and environmental security and sustainable rural development as a prerequisite for positive peace.

3.7 Biofuel Production and Sustainable Development: A case Study of its Applicability in Honduras
3.7.1 The role Natural resources play in Sustainable Development

Sustainable development is achievable only when the natural resources of a given community or organized human setting are rationally used for its wellbeing and the wellbeing of generations to come. However, a major challenge to sustainable development is the application of policies which shall guarantee the development of communities while preserving the natural environment.

Generally, natural resources are considered to be all biotic and a biotic material, freely offered by nature, at the disposal of any form of organized human setting for their economic exploitation and survival. In this light, land, water, animals, minerals, trees, climate, soil are all natural resources. Natural resources are valorized by human beings in terms of necessity and importance depending on the history of mankind.

The exploitation of natural resources marked a turning point during the Industrial Revolution in the late 18th century. This era in the history of mankind characterized the beginning of massive production assisted by the knowledge of machines and science. From this time on, there has been a relentless race towards the exploitation of natural resources for development and better living standards. All countries alike; developed and developing have explored different techniques of exploiting nature to the benefit of economic development. In most cases, this process was carried out with little regard to the security of the environment as a major determinant of sustenance. Recent appeals to sustainable development often fall on deaf ears because there is an immediate need for survival created by the unequal redistribution of resources. 
3.7.2 The challenges to Sustainable Development in Honduras

Sustainable development cannot be achieved single-handedly--human security and environmental security must be part and parcel of sustainable development. A state plays an important and central role in the achievement of sustainable development, human security and environmental security. Situations in which the state is incapable of providing security for its citizens, sustainable development shall remain a myth. However, while concentrating on basic resources and maximizing the use of external assistance, communities can strive towards sustainable development.

In order to understand the dynamics of natural resource use in Honduras and the way forward for the future, it is important to understand the history of natural resources in Honduras.

Compared to other areas of the Americas, Honduras was considered poor in both human and natural resources when the Spanish first visited the country in 1502. Apart from patches of gold and silver and timber in the Caribbean coast of Honduras, land was considered a major resource for agriculture and cattle rearing (Rosenberg, 1990).

 Between the 1850s and 1860s, there was a marked interest by both Britain and USA for the control of the Central American region. As both countries tried to obtain concessions for their economic expansion in the region, the reaction to this ambitious move was different amongst Central American countries. In Guatemala, El-Salvador and Costa Rica, local based firms quickly mobilized themselves in order to benefit from the economic opportunities which showed up, whereas Honduras invited foreign investors to establish themselves in the country. Honduras gave out its land to foreign investors who exploited the mines and cultivated export crops like plantains and banana (Rosenberg, 1990).

Foreign banana companies exploiting the land resources of Honduras had a great impact on the economic and political history of the country. These companies prevented the development of a local and independent agro-exportation business by the elites of the country. Consequently, Honduras was referred to as the “banana republic” because of its overdependence on banana exportation as the country`s main economic activity (Thomas, 1982).  The inability to invest in other cash crops such as coffee, cotton and sugar impeded the industrialization of the country.

The situation has not changed much today because Honduras is the third poorest country in Latin America and the second poorest country in Central America, with 75 percent of its rural population living in poverty and 63 percent of them in extreme poverty (IFAD, 2007).

There is no adequate action plan by the government to equally redistribute land, which is one of Honduras` greatest resources. The most fertile lands are owned and exploited by the rich who abandon land to the government once it has been deforested and degraded.  

Additionally, the redistribution of natural resource benefits in Honduras cannot be achieved without respecting human rights as well as peace and security. The Human Right Commissioner for Honduras, Ramon Custodio, described Honduras as a country in which “life is worthless” (La Prensa, 11.09.08). “The right to life is violated at every instant in Honduras and the right to peace and security, which every individual must have, is not guaranteed by the government. Here the security of the rich is separated from the security of the poor” Ramon Custodio (La Prensa, 23.12.08). In a country where there exist a marked difference between the rich and poor, it is difficult to talk of sustainable development.
3.7.3 Biofuels as a Possible Solution
The sustainable production of biofuels presents a new opportunity for the government of Honduras to practically apply its current policies on sustainable rural development. Honduras has a lot of land resources to invest in sustainable biofuel production projects which can have a positive impact on the economy of the country as well as the living standards of poor communities. Honduras has a land surface area of 111,890 sq km of which 9.53% is arable land; 3.21% permanent crops; and 87.26% other land occupation, according to statistics taken in 2005
. The population of Honduras is 7,792,854 people, with a population growth rate of 1.956% (CIA Fact book, 2009)

The Honduran Law on Biofuels demonstrates how much hope is vested in the production of biofuels as an activity capable of fighting rural poverty; creating jobs; and reclaiming marginal, degraded and abandoned land, while targeting the Millennium Development Goals. 

Nevertheless, there is a great risk of transforming the country into a “biofuel republic.” There is a high probability that rich investors shall buy large expands of land and plant oilseed crops without directly involving the local community members. 

Presently, the largest Jatropha project is found in Choluteca, south of Honduras, which is also one of the driest parts of the country. The project is run by AGROIPSA and involves the cultivation 1200 ha of Jatropha, with plans to plant more than 5,000 ha in the next coming 4 years, on an extensive parcel of land.

The project makes use of heavy machinery, fertilizers and an intensive irrigation system. Local community members are not directly involved in the project, except for jobs related to the harvesting of seeds and other auxiliary activities. Biofuels produced using this approach shall hardly fit in the category of an activity capable of facilitating the task of achieving the Millennium Development Goals.

Sustainable development should involve all its relative components as described by SARD, (1991) to include: the conservation of natural resources; the protection of the environment; economic development; social institutions; and technical adjustments.

As well, the importance of sustainable development in achieving peace is brought up by Alexander Carius, (2007). In his book “Environmental Peace building: Conditions for Success.” Carius proposes initiatives that seek lasting peace by promoting conditions for sustainable development as one of the approaches to ecological peace building (Carius & Dabelko, 2004; Conca, Carius, & Dabelko, 2005). In the case of Honduras and more precisely the Yoro, land use management in biofuel production can be used as a means of achieving sustainable development, which is also prerequisite for a lasting peace
3.8 Is the production of biofuels at the Gota Verde Project in Yoro sustainable Environmentally, Socially and Economically?

In order to determine if the Gota Verde Project is a sustainable venture, the Earth Charter Ethics-Based Assessment Tool: EC- Assess shall be used as the main analytic tool. The Earth Charter draws its authority from a consultative process, including thousands of institutional endorsements which it received since the year 2000. It thus offers a high and legitimate standard for measuring ethical commitment and performance. This tool is a recommended model, used in evaluating and improving levels of declared commitments and level of performance, in pursuit of a more just, sustainable, and peaceful world (Earth Charter, 2008). 

The Earth Charter assessment tool has been used to assess the relationship between the production of biofuels, its sustainability and the promotion of peace in Yoro because it is flexible enough to be adapted to the study of this particular case.

3.8.1 An analysis on the sustainability of the GVP through the lens of the Earth Charter Ethics-Based Assessment Tool
Generally, the sustainability of an activity is defined by three pillars: Economical, Social and Environmental. This study shall focus on the Gota Verde project in a bid to identify elements which fit into these three pillars, while assessing the sustainability of biofuel production and the peace nexus.

Where possible, every pillar of the EC-ASSESS shall be related to the objectives and different work packs of the GVP for deep analysis and recommendations.

3.8.1.i Methodology Used

The methodology used for this study is based on the Earth Charter`s sixteen Principles and sixty-one Supporting Principles
.
 The study shall be carried out as follows: 

Firstly, supporting principles of relevance to this assessment shall be identified; secondly the supporting principles shall be evaluated in relation to how publicly declared they are and the extent to which actual planning and performance reflects the implementation of the supporting principle in practice (Earth Charter, 2008). The idea is to expose areas of non commitment in the project where declarations have been made to attain a specific objective. In the case of biofuel production by the Gota Verde project, the projects objectives (declared commitments) must be in accordance with the project activities and the international and national laws which govern the production of biofuels in Honduras (level of performance).

3.8.1.ii Origin of Data used
The data used in supporting the judgments made in this assessment has been obtained from secondary sources such as project documents, website information and newspaper articles consulted; and primary sources, principally from observations, surveys, interviews and focus group meetings involving a wide range of audiences. The audience was made up of government official, businessmen, foreign staff, project staff, farmers and community members of all ages(capable of talking) from all walks of life.

3.8.1.iii Declared objectives of the GVP
In order to demonstrate the feasibility of producing biofuels on small scale   and its subsequent potential to transform poor local economies into self-sustaining ones in Honduras, the GVP has the following objectives to accomplish: 

· Develop techniques for the optimization of agricultural processes in oil yielding crops like Jatropha and Castor bean, that have not been grown commercially before;

· Develop at the local level, the know-how of producing machinery for the biofuel processing plant and the adaptation of engines to use PPO; 

· Develop a local trade network and local currency based on the production of biofuels to enhance the local economy of Yoro;

· Establish a legal structure, run by local partners which shall coordinate the production chain in the long run;

· Focus on capacity building in northern Honduras, and later on, disseminate the organizational model of the GVP to other countries in Central America; and

· Transfer know-how which focuses on the improvement of biofuel production and marketing system that can provide new income and employment opportunities to the disadvantaged (mainly rural) population in Northern Honduras.
3.8.1.iv Legal Frameworks and Biofuel Production
Analysis made in this assessment shall equally be in relation to the Honduran law on biofuel production. The following norms on the management of biofuel projects, stipulated by the Honduran law on biofuels shall be taken into account during the assessment.

The law governing the production of biofuels in Honduras was set on the following premises:

· The mandate given by the constitution of the republic to exploit natural resources at the disposal of the country in order to strike a balance between socioeconomic development and environmental protection;

· Honduras is a country which is dependent on petroleum imports, seriously affected by high and fluctuating oil prices. While the country searches for alternative energy sources, the sustainable production of biofuels stands out as a genuine opportunity to achieve energy independence;

· The sustainable production of biofuels is part of national and international laws and treaties, signed by Honduras, which are related to sustainable development and environmental conservation. These agreements give the agro industry the possibility of being the future source of income through the production of “ecological fuels form renewable energy sources,” in response to the global urgency of protecting the environment, principally, by reducing the emission of GHGs;

· The production of biomass for biofuel supply shall contribute in attaining the Millennium Development Goals: poverty reduction, the possibility of creating thousands of permanent jobs in abandoned and former agricultural lands;

· Agro industrial production makes up part of the national economy; therefore, it is important to boost all related sectors, with the aim of establishing adequate production and price conditions as a fair reward to the investments and efforts of farmers;

Biofuel production is encouraged by the law in Honduras based on the reasoning that biofuels have the potential to fight poverty, encourage sustainable development, and reduce energy dependency on petroleum imports (Poder Legislativo de Honduras, Decreto no. 144-2007).
3.8.1.v Presentation of final results
The final results from the assessment shall be presented in a graphical form. In order to produce the graphical representations of the assessment, the Earth Charters` pillars/principles shall be used in evaluating the relationship between the Gota Verde`s Declared Level of Care and actual Level of Engaged Action. During the assessment process, the projects` objectives and work packs are considered to be the “Declared Level of Care.” Whereas the “Level of Engaged Action” is  evaluated in relation to achievements made in completing the projects work packs. The Honduran law on biofuels was used as a reference in this study. 

It is important to note that only pillars directly related to the Gota Verde project were considered for assessment and represented in the final results. As well, only relevant indicators are used and the final results obtained from an analysis of the indicator are graded in relation to the degree of commitment; either to the declared level of care or level of engaged action. The averages of the values given to the indicator analyzed shall be presented on Graph 5.

	0 = No Commitment

1 = Low Commitment

2 = Average Commitment

3 = High Commitment 

Value grade (0-3) between the level of declared care and the degree of commitment from 


Table 7:  Indicator Scale 
3.8.2 Analysis, Result and Comments

The graph below shows the relationship between Declared Level of Care and actual Level of Engaged Action at the Gota Verde Project, in relation to the Ethical framework worksheet of the Earth Charter’s sixteen Principles.
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Graph 5 Averages of Care and Action
As demonstrated in Graph 3, there is a noticeable difference between the overall average of care and the average of action of the Gota Verde project; with the project registering more averages action than averages care. This discrepancy can be explained by the fact that the Gota Verde Project manifests some characteristics of the Earth Charter`s principles (used in this assessment), which originally were not declared in the main objectives of the project. However, as the project developed, these “neglected sections” became integral and determinant area of the project` success. For example, the indicators which make up the declared actions in “16: Promote a culture of tolerance, nonviolence, and peace” can be identified in the project`s activities, however without a clear desire to manifest them.

The main objective of the project is to demonstrate the feasibility of producing biofuels on  small scale to enhance the local economy of Honduras (STRO, 2005). In as much as the work packs of the project are centered on this principal idea, the project has to deal with issues directly related to rural development within the context of Honduras. Consequently, issues directly related to the holistic objectives of rural development have been indirectly covered by the project. However some pertinent elements of rural development have been omitted from the project’s action plan because they are not the part of the original targets of the respective donor organizations. 

The following analyses are made in direct relation to the Earth Charter`s principles. Basically, the analyses support the information represented on Graph 4.
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Graph 6: Declared Levels of Care and Action
3.8.2.i Earth Charter Pillar II. Ecological Integrity
	                      Earth Charter Pillar II. Ecological Integrity
5. Protect and restore the integrity of Earth's ecological systems, with special concern for biological diversity and the natural processes that sustain life.




	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	2
	2
	a) Adopt at all levels sustainable development plans and regulations that make environmental conservation and rehabilitation integral to all development initiatives. 

	3
	3
	d)Control and eradicate non-native or genetically modified organisms harmful to native species and the environment, and prevent introduction of such harmful organisms.

	3
	3
	e) Manage the use of renewable resources such as water, soil, forest products, and marine life in ways that do not exceed rates of regeneration and that protect the health of ecosystems.

	3
	3
	f) Manage the extraction and use of non-renewable resources such as minerals and fossil fuels in ways that minimize depletion and cause no serious environmental damage.


Comments

The objective of the project which is to “demonstrate the feasibility of producing biofuels at small scale to enhance the local economy of Honduras” does not declare any environmental end:  (STRO, 2005). However, the project demonstrates certain aspects of sustainable development initiatives. It emphasizes the integration of environmental conservation and rehabilitation through the occupation of abandoned deforested land, exploitation of existing Jatropha live fences and the cultivation of marginal lands and slopes to prevent erosion and reduce the consequences of devastating natural events.

Likewise, the project assists poor farmers in installing sustainable irrigation systems which support both the production of biofuel feedstock and the production of subsistence food crops like corn and beans. 
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Cultivation of Jatropha on hillsides in order to prevent soil erotion
Though the project is not principally focused on establishing and safeguarding “viable nature and biosphere reserves, including wild lands and marine areas, to protect earth's life support systems, maintain biodiversity, and preserve our natural heritage,” there is a general knowledge on these sites and the obligation to safeguarding them in respect to the Honduran law on biofuels.

In a survey carried out on the knowledge of protected areas in Honduras, 65% of farmers interviewed had an idea of what the following terms mean: Conservation Area; Native Species, Protected Area; Endangered Species.

Jatropha which is a native specie to this area, is used as the principal feedstock of the production chain. Jatropha has always been used here as live fences to prevent animals from trespassing into farmlands. The toxicity of Jatropha acts as a natural repellant to the animals.
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Jatropha growing as live fences at the border of farms in Yoro
	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	3
	3
	a) Take action to avoid the possibility of serious or irreversible environmental harm even when scientific knowledge is incomplete or inconclusive.

	3
	 3
	c) Ensure that decision making addresses the cumulative, long-term, indirect, long distance, and global consequences of human activities.

	3
	2
	d)Prevent pollution of any part of the environment and allow no build-up of radioactive, toxic, or other hazardous substances.


Comments

A lot of consulting and cross project information exchange is involved. Similar projects and production approaches are visited within and out of the country. The pre project analysis was carried out in El Salvador, Guatemala and Brazil in order to learn from countries which have advanced knowledge and practical experience on the commercial cultivation of Jatropha and other oil seeds.  The GVP is also involved in a joint research program with the University of Zamorano on the production of biogas and the improvement of seed quality. 
Consultative meetings, involving all stakeholders, are held on a regular basis. Such meetings present an opportunity for farmers to explain the behavior of Jatropha on their farms, since Jatropha has never been cultivated in Yoro as an economic crop. 

In order to publicize the projects` method of producing biofuels, presentations are held regularly in higher education forums, where the idea of biofuel production can be argued with scholars. The latest   was a presentation at the Universidad Nacional Agrícola Catacamas, Olancho, Honduras. During a survey carried out after the presentation in which 90 students were interviewed, 99 percent of the students agreed amongst other issues that:

· The production of biofuels in Honduras is a good activity to be encouraged in the rural areas of the country; and

· The method of feedstock production and the general idea of the project is good and has to be supported and reproduced in other regions of Honduras.

                                                                                               [image: image26.jpg]


            [image: image27.jpg]



Presentations organized by the GVP
Comments

Though the project takes responsibility of providing fertilizers to the farmers- which must not be damaging to the environment and human beings, farmers do not have enough information on the fertilizers which they are using. During one of the project meetings, a survey was carried out in which 25 (84%) farmers out of 30 declared that neither did they have an idea of the chemical composition of the fertilizers and other chemical farm inputs used nor did they know the impact of fertilizers and other chemical farm inputs used on the land which they cultivate and the health of persons.

As well, there is no form of international standard preventive measure taken in the transformation plant though the process of etherification to produce biodiesel from PPO can be very dangerous to human heaths.

	7. Adopt patterns of production, consumption, and reproduction that safeguard Earth's regenerative capacities, human rights, and community well-being


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	3
	3
	a) Reduce, reuse, and recycle the materials used in production and consumption systems, and ensure that residual waste can be assimilated by ecological systems.

	3
	2
	b) Act with restraint and efficiency when using energy, and rely increasingly on renewable energy sources such as solar and wind.

	3
	3
	c) Promote the development, adoption, and equitable transfer of environmentally sound technologies.

	3
	3
	d) Internalize the full environmental and social costs of goods and services in the selling price, and enable consumers to identify products that meet the highest social and environmental standards.

	3
	3
	f) Adopt lifestyles that emphasize the quality of life and material sufficiency in a finite world.


Comments

The Gota Verde Project has the potential to produce a carbon neutral fuel at the local level, for local consumption. The initial idea of the project was to conduct an experiment on the production of biofuels from used vegetable oil
 and to later on integrate the use of Jatropha oil. The project strives to incorporate biogas production and the production of energy from feedstock residue in order to reduce the cost of production as much as possible, and as well to efficiently make use of energy.
Diesel engines are presently being adapted to the use of PPO. Additionally PPO is transformed to biodiesel or blended up to considerable rates with fossil fuels, in order to reduce serious environmental damage. Presently, 5 diesel engines adapted in CEVER by the GVP, run with PPO produced by BYSA.

The environmental and social advantages of biodiesel and PPO are its carbon neutrality and the feed stock production process which allows for job creation. Biofuels produced by BYSA are sold to the public at a price always 5% lower than the price of regular diesel, nevertheless, if the price of diesel is too low and the cost of producing biodiesel cannot be covered, BYSA may have to sell biodiesel at the same price with diesel at the pump.   
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Adaptation of engines to run on PPO     Biofuel production from waste vegetable oil
3.8.2.ii Earth Charter Pillar III. Social and Economic Justice

	Earth Charter Pillar III. Social and Economic Justice
9. Eradicate poverty as an ethical, social, and environmental imperative.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	3
	3
	a) Guarantee the right to potable water, clean air, food security, uncontaminated soil, shelter, and safe sanitation, allocating the national and international resources required.

	2
	2
	b) Empower every human being with the education and resources to secure a sustainable livelihood, and provide social security and safety nets for those who are unable to support themselves.

	2
	2
	c) Recognize the ignored, protect the vulnerable, serve those who suffer, and enable them to develop their capacities and to pursue their aspirations.


Comments

The GVP has the potential to help poor rural communities in Yoro fight poverty. Originally, the project was designed to work with medium and economically viable farmer, however, the marked interest of small farmers influenced the introduction of loan schemes adapted to small farmers (Quarterly Newsletter Gota Verde, 2007). 
Presently the project works with an indigenous groups and a women’s group. These two groups of people are amongst the most vulnerable of Honduras. Most indigenous tribes live below the poverty line in unhygienic conditions and suffer from malnutrition and a wide range of diseases. They have no access to basic social services such as education, legal structures and economic activities. Women in Honduras find it difficult to participate in development activities because of a number of reasons amongst which are:
· Little or no access to land;
· Overcharged house hold activities;
· Little or no access to credit facilities and other means of production; and 
· Low illiteracy rate.
Additionally, the landless, daily workers and jobless shall have an opportunity to benefit from the project by participating in farm activities related to the feedstock production. These activities may include farm labor during sowing, weeding, harvesting and pre-industrial seed processing like shelling and drying.

Apart from producing a carbon neutral fuel, the project works in collaboration with MPDL to restore watersheds with Jatropha in the department of Yoro. MPDL is an NGO which assists poor rural communities by providing them with drinking water from exploitable watersheds.
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	10. Ensure that economic activities and institutions at all levels promote human development in an equitable and sustainable manner.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	3
	3
	a) Promote the equitable distribution of wealth within nations and among nations.

	3
	3
	b) Enhance the intellectual, financial, technical, and social resources of developing nations, and relieve them of onerous international debt.

	3
	3
	c) Ensure that all trade supports sustainable resource use, environmental protection, and progressive labor standards.


Comments

One of the main achievements of the project is the creation of a legal and independent enterprise owned by the local community which shall manage the transformation and commercialization compartments of the biofuel production chain. Accordingly, BYSA was created with the assistance of STRO and a local development organization, FUNDER. The main idea behind the creation of BYSA is to increase the flow of capital within the local communities of Yoro, with capital generated from biofuel production and other subsistence agricultural activities.

This achievement supports the rationale behind the Honduran law on biofuels which stipulates that biofuel production should be encouraged in Honduras because it has the potential to fight against poverty, encourage sustainable development, and reduce energy dependency on petroleum imports (Poder Legislativo de Honduras, Decreto no. 144-2007). In 2006 Honduras imported fossil fuels for more than USD1, 085 millions; which represents 46% of the country’s total imports and 56% of its export revenue (Gota Verde, 2007). Honduras has a land surface area of 111,890 sq km for a population of 7,792,854 people. Unemployment rate was at 27.8% in 2007. Arable lands make up 9.53% of total land available while 3.21% is permanent crops; and 87.26% other land occupation: based on statistics taken in 2005
 (CIA Fact book, 2009). There is enough land to grow oilseeds for the production of biofuels because “other land occupation” includes abandoned lands and marginal lands which could be reclaimed.
However, the frequent fluctuations in petroleum prices are a threat to the economic stability of BYSA because BYSA`s policy is to sell biodiesel at a price always 5 % percent less than the price of regular diesel. The world market prices of petroleum products dropped from 147 USD per barrel in July 2008 to les than 40 USD in December 2008. Accordingly, In July 2008, BYSA sold biodiesel at 80 HNL (4.2 UDS) per barrel-which was the highest price. In 2009, the cost of 1 gallon of biodiesel produced by BYSA dropped to 53 Lempidas (2.7USD). Such fluctuations shall always negatively affect the economic stability of BYSA. Fixing a selling price which shall always cover the cost of production and compete with the prices of petroleum products is a major problem.

In order to gain more stability, the project intends to diversify its product rage to include fertilizers, concentrates for animals and biogas production. As well edible oilseeds like soya beans and ground nuts shall be cultivated and processed to produce vegetable oil which shall be exchanged at restaurants for used vegetable oil. Additional measures are being taken to reduce production cost as much as possible, by running the transformation plant with energy and waste from the production process, for example, the use of Jatropha shells to produce biogas and the use of PPO to run transformation engines. 
	11. Affirm gender equality and equity as prerequisites to sustainable development and ensure universal access to education, health care, and economic opportunity.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	0
	1
	a)  Secure the human rights of women and girls and end all violence against them.

	0.
	1
	b) Promote the active participation of women in all aspects of economic, political, civil, social, and cultural life as full and equal partners, decision makers, leaders, and beneficiaries.

	0
	1
	c) Strengthen families and ensure the safety and loving nurture of all family members.


Comments

Though gender inequality and domestic violence affecting women are major problems in Honduras, the project has no declared strategy on how to tackle these pertinent issues. Out of 250 active participants in the project, female participant makes up 10% (25women), while men account for 90% (223 men) of the project (FUNDER, 2008). Efforts to mainstream gender equality by encouraging female participation and creating equal chances of participation in the project often fail because of the cultural setting in Honduras. In most rural areas of Honduras, women limit their activities to domestic functions and find it difficult to move away from these functions, even when opportunities are created for them, because these roles have been socially constructed and accepted.
However, the activities of the project have an indirect impact on these social problems. Organized women groups exist within the project in which women who are mostly single mothers obtain land from the government (mostly abandoned and degraded land) to venture in the production of oilseeds. These women practice group work by mutually assisting themselves in cultivating both oilseeds and food crops while benefiting from technical assistance from the project. The oilseeds shall be sold to the project as an additional income for their respective families.
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	12. Uphold the right of all, without discrimination, to a natural and social environment supportive of human dignity, bodily health, and spiritual well-being, with special attention to the rights of indigenous peoples and minorities.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	0
	3
	a) Eliminate discrimination in all its forms, such as that based on race, color, sex, sexual orientation, religion, language, and national, ethnic or social origin.

	0
	2
	b) Affirm the right of indigenous peoples to their spirituality, knowledge, lands and resources and to their related practice of sustainable livelihoods.

	3
	3
	c) Honor and support the young people of our communities, enabling them to fulfill their essential role in creating sustainable societies.


Comments

“Indigenous Rights” were equally not part of the original plan of the project, however, the project successfully found a means of integrating indigenous groups found within the project area. The wider project area is home to 24 Indigenous tribes of Xicaque and Tolupán. These Indigenous tribes free-willingly joined the project without being discriminated against. Presently, the project is working directly with 4 Indigenous groups from Subirana, Locomapa and Loquigu.

The training of youth in Yoro to manage the transformation plant and the adaptation of diesel engines to the use of PPO has been one of the main focuses of the project. Benefiting from the support of European partners the project secures the transfer of knowledge on the production of biofuels as a cleaner source of renewable energy.
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3.8.2.iii Earth Charter Pillar IV. Democracy, Nonviolence, and Peace

	Earth Charter Pillar IV. Democracy, Nonviolence, and Peace

13. Strengthen democratic institutions at all levels, and provide transparency and accountability in governance, inclusive participation in decision making, and access to justice.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	3
	3
	a) Uphold the right of everyone to receive clear and timely information on environmental matters and all development plans and activities which are likely to affect them or in which they have an interest.

	3
	3
	b. Support local, regional and global civil society, and promote the meaningful participation of all interested individuals and organizations in decision making.

	0
	3
	c) Protect the rights to freedom of opinion, expression, peaceful assembly, association, and dissent.


Comments

At the level of the projects` executive boards, there is enough transparency and participation in decision making. Meetings are held regularly with different stakeholders to openly discuss on the progress of the project. 

BYSA is a locally created company which shall be in charge of managing feedstock production, transformation, and the marketing biofuels products and by-products after the GVP dies out. The executive board of BYSA is made up of 13 members of whom 7 are farmers who produce feedstock and 6 are members of FUNDER. In order to avoid a monopoly of control, no member of BYSA is authorized to buy more than 10 shares of 100HNL (5 USD) each. So far BYSA has organized 24 meetings and a general assembly in which issues related to the juridical, financial and marketing policy of BYSA were discussed openly with all members.

Presently BYSA has 103 members; 15 women and 88 men from different parts of the department of Yoro in which the project is present.

The project equally organizes consultative meetings in which all project stakeholders come together to discuss on issues concerning the progress of the project. 

	14. Integrate into formal education and life-long learning the knowledge, values, and skills needed for a sustainable way of life.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	3
	3
	a) Provide all, especially children and youth, with educational opportunities that empower them to contribute actively to sustainable development.

	3
	3
	c) Enhance the role of the mass media in raising awareness of ecological and social challenges.


Comments
The radio, television and internet are communication means used by the project to propagate its ideas on boosting rural economies through the production of a renewable source of energy. In order to meet the projects` objective in Work Pack VI: “Divulgation of the Projects` Idea in Central America,” a number of presentations have been planned for some big universities in Honduras. A website both in Spanish and English can be found online
. As well, the project regularly organizes training sessions with young people in order to divulge findings and promote the production and use of biofuels. Some of these training sessions involve: diesel engine adaptation to use PPO; the fabrication of huskers which shall be used in shelling Jatropha seeds; the production process of PPO; and the etherification of PPO to biodiesel.
[image: image36.jpg]


  [image: image37.png]Seccnw-feg gl
SNecsevrte gl
4u
‘e en





	16. Promote a culture of tolerance, nonviolence, and peace.


	Declared

Level of

Care
	Level of

Engaged

Action
	Earth Charter Principles 5-16

(with Supporting Principles)



	0, 1, 2, 3
	0, 1, 2, 3
	INDICATORS

	0
	3
	a) Encourage and support mutual understanding, solidarity, and cooperation among all peoples  and within and among nations.

	0
	3
	b) Implement comprehensive strategies to prevent violent conflict and use collaborative problem solving to manage and resolve environmental conflicts and other disputes.

	0
	3
	f) Recognize that peace is the wholeness created by right relationships with oneself, other persons, other cultures, other life, Earth, and the larger whole of which all are a part.


Comments

Though the level of violence in Honduras is high, there is no organized form of armed civil uprising. Big cities like Tegucigalpa and San Pedro de Sula harbor gangs known as the Maras. In 2008, Honduras registered a 25.2% increase in homicides at the rate of 57.9 for every 1000 inhabitants, as revealed by the Violence Observatory (La Prensa, 24.02.09). However the town of Yoro is relatively calm when compared to larger cities. During a survey carried out in the town of Yoro to understand the origin of negative peace
 in Honduras, “solidarity” and “hope for a better tomorrow” were chosen as possible reasons by 45% of the audience where as 12% of people interviewed chose “the acceptance of poverty as a way of life” (for details on the survey, see Graph 4: Causes of Poverty in Honduras). The results of this survey demonstrate that there is more hope than anything else in the mind of poor rural farmers who want to experience a better tomorrow. Where the Honduran government has failed to provide human and environmental security for its citizens, initiatives such as the Gota Verde project can attempt to undertake that task.
General Comments
There is still no universally accepted methodology on how to determine the sustainability of biofuel projects, however, the Charter Ethics-Based Assessment Tool can be used in verifying if a project is committed to the standards of sustainable development.
The amount of feedstock produced at the GVP is not yet steady enough to determine the quantity of carbon offsetting occurring at the project, except too many assumptions have to be made.

As well, the biofuel processing unit is still too temporal to be evaluated in terms of sustainability and carbon sequestration.

Hopefully with time, as studies on the sustainability standards of biofuels are being undertaken, a methodology shall be developed which takes into account the carbon sequestration of the project from every aspect of the production chain.
Conclusion
As biofuels are yet to be proven a sustainable source of renewable energy, it is important to integrate consumption ethics and energy efficiency to the strategic planning of every biofuel production scheme. In Honduras, biofuel production shall assist in sustainable rural development only when policies and strategies that encourage the production of biofuels trickle down to poor communities. These policies must guarantee the sustainable development of poor rural communities while reinforcing human and environmental security. 
The Gota Verde Project could be an opportunity to demonstrate the confluence between foreign technical and financial assistance and local participation in the sustainable management of land resources for the production of biofuels.
The following conclusions can be drawn following the study carried out in Yoro, Honduras:
· The investigations undertaken by the GVP shall contribute in developing strategies to reinforce the rural agro-based enterprise in Honduras. Agro-based enterprises specialized in the production of biofuels may help local economic systems and agro industrial chains by providing them with a source of energy in times of fuel shortages and fuel price hikes. They may also contribute to local economies through the creation of jobs and income generating activities, the production and use of clean fuels and the circulation of local capital.
· Based on evidence gathered during the research project, it is still too early to determine the long –term social economic impact of the GVP on the livelihoods of poor rural farmers. However, the project has the potential to economically empower poor rural communities in Honduras by making them participate in the production, exploitation and use of a promising energy resource.
· The small scale production of biofuels on small farm sizes could be sustainable for a community which takes into account the principles of the earth charter. However external factors such as natural hazards, economic uncertainties, political instability and cultural practices create an atmosphere in which the achievement of sustainability is secondary to economic benefits alone.

· The production of biofuels on small farm holdings is capable of enhancing sustainable rural development and poverty eradication in the poor rural communities of Yoro. The Honduran law on bioenergy, the interest shown by small farmers, the presence of local and international NGOs and development organizations which are interested in the production of biofuels are opportunities to be exploited.

· Human and environmental security could be achieved through the cultivation of biofuel feedstock on small farm holding in a scenario where poor rural farmers are supported and encouraged to exploit marginal lands for the cultivation of biofuel feedstock like Jatropha which can not be eaten.

· The production of biofuels by poor rural farmers shall help in creating a local biofuel economy, reduce the vulnerability of poor rural communities to fluctuating prices of petroleum fuels and create an additional source of income which is needed by poor rural farmers to improve on their agricultural activity.

· The conditions required for the development of a causal relationship between dissatisfaction, poverty, frustration and conflict depend on the prevailing socio-political and cultural factors which determine the perception of peace in a society. Accordingly, communities living under very poor conditions from which escape seems practically impossible may accumulate grievances, which can metamorphose into frustrations, social violence and conflict. Possibly, the seeds of peace can be sown when poor rural communities in Yoro are given an opportunity to escape from the grip poverty by cultivating Jatropha plants.

· The dependence on imported petroleum products for the production of electricity and an underexploited HEP potential account partly for the energy shortages experienced in the rural areas of Honduras. A more important factor seems to be the development policies in force and political weight of the urban areas, which have given a low priority to the supply of energy to rural areas. Consequently, communities in the rural areas of Honduras, for example in Yoro, shall require a steady source of energy necessary for development. Biofuels produced from Jatropha, amongst other sources of renewable energy, are options which can be successfully exploited.

· Depending on the specific socio-economic and logistical facilities, political and cultural context, the ideas and model of the GVP can be proliferated with some congruence within the rural communities of Sub Saharan African countries and Cameroon in particular.
3.8.3 Recommendations
In order to be more compliant with the Earth Charter’s Principles and the wider idea of sustainability, The Gota Verde project has to address the following issues:
· Develop appropriate strategies to mainstream gender equality within the project by boosting female participation. It is important to note that some limiting factors may include the cultural context of Honduras and the initial objective of the project. However, the project shall find it difficult to promote rural development without tackling one of the most important factors which has lead to social disruption in the rural areas of Honduras; gender inequality.

· The project should play an active role in reducing farmers’ overdependence on fertilizers which is already a custom in Yoro. The farmers in Yoro have little or no knowledge on the use of manure from cattle dung and organic waste which are abundant in this area as a result of the high incidence of cattle rearing as one of the main economic activities. Organic waste from domestic activities is also abundant and unused. The project should carry out trials to determine the economic optimal level in the use of fertilizer, taking into account both the production and product quality of Jatropha and the productivity of the associated food crop.

· Strategies should be created to mainstreaming the Earth Charter Principles where possible, in order to assure the economic, social and environmental benefits of the rural communities covered by the project and the image of the newly created enterprise, BYSA.
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Annexes 
Annex 1:    An adaptation of certain elements in the Logical Framework Approach (LFA) 
 used for analyzing STRO`s activities. 
Analyses of the Gota Verde project run by STRO
	Elements of the LFA
	LFA analysis in relation to the Gota  Verde Project

	Context  of the project
	The project is located in Honduras which has the following socio economic realities;

- Honduras is the second poorest country in America Latina.
-Honduras depends 100 percent on oil imports. In 2006 it imported fossil fuels for more than US$1,085 millions, which represents 46 percent of the country’s total imports and 56 percent of its export revenue.

- In the rural areas of Honduras, there is very little agricultural expertise. Mainly survival crops like corn or beans are grown, offering very little inputs for the local economy.

- The rural areas in Honduras are characterized by the lack of credit, little economic diversification, dependency of imported fuel based products and the shortage of skilled workers. These factors act as a barrier to the local economic development.


	Stakeholders and Partners
	The major stake holders to the project are;

i. Rural communities in Gota Verde

ii. HIVOS, The Netherlands

iii. IEEP, United Kingdom

iv. Dajolka, Denmark

v. Ageratec, Sweden

vi. FACT Foundation

vii. The Netherlands



	Problem Analysis/Situation analysis
	The major social problems are;

i. Rural poverty.

ii. Energy sufficiency for rural.

iii. Lack of agricultural expertise and crop diversification.
iv. Lack of credit, little economic diversification and a high dependence on imported fuel based products.
v. A shortage in skilled workers as a hindrance to local economic development.


	Objectives of the project
	-Development of the techniques for the optimization of the agricultural processes for oil yielding crops like Jatropha and Castor bean, that have not been grown commercially before.

- Development at the local level of the know‐how for producing machinery for the processing of the plants for bio fuels and the adaptation of engines for use with PPO (Pure Plan Oil)

- Development of the local trade network with a local currency based on the production of bio fuels to enhance the local economy

- Development of an entity with the local partners to make the project sustainable in the long run.

 -Create enterprise together with local farmers to continue with the project and make it sustainable after the external funding has finished. FUNDER is responsible for creating the necessary legal conditions and infrastructure to make the enterprise operational

- To focus on capacity building in northern Honduras, but after the third year organizational models will be disseminated to other countries in Central America.

- The transfer of know-how which focuses on the improvement of the bio-fuel production and marketing system that can provide important new income and employment opportunities to the disadvantaged (mainly rural) population in Northern Honduras.



	Plan of Activities
	I. Agricultural investigation and technical assistance.

 -Improve agricultural techniques (fertilization, nurseries, irrigation, etc.) 

-Seed selection

II. Demonstrate the technical and economical feasibility of small‐scale bio‐oil processing

- Logistical organization (seed supply, press cake distribution, oil storage etc.)

- Installation of press and filter installation and biodiesel processor.

III. Demonstrate the technical feasibility of replacing diesel by PPO at the local level.

- Training of local technicians

- Installation of a monitoring system.

IV. Create a local trade system that maximizes the impact van of the biofuel introduction on the local economy.

- Producers: credit system (in kind and vouchers)

- Bio‐oil users: financing system for engine adjustment

- Involve local institutions and enterprises: presentations, workshops, meetings.

V. Create a platform for the dissemination of the results of the project to other areas.

- Creation of open source documentation

- Creation of website www.gotaverde.org
- Dissemination of results in Congress.

-Promotional meetings involving municipal governments amongst others with the aim of explaining the objectives of the project. These meetings shall also help determine the agro-ecological potential of the land owned by several interested farmers.

-Promotion of the institutional image at the provincial (Yoro province) and national level through the use of the media(radio, newspapers, TV stations)



	Resource Planning
	Gota Verde is a 3 year project,  running from January 2007 to December 2009

Project funding;
- € 1,158,002 (EU contribution: 48.05%)



	Indicators/Measurements of Objectives
	The following objectives of the project could be used as indicators to measure the success of the project.

- The local network of enterprises should all accept a voucher that is backed by biofuel.

-Number of loans in the form of Jatropha plants accepted by farmers.

-Number of small farmers participating in the project

-Increase in the number of Jatropha nurseries.

-Seminar participation and the dissemination of information acquired.

-Training sessions and meetings to regionalize the project.

-The creation of a structure processing plant, Sociedad Anónima to ease up oil processing.

	Risk Analysis and Risk Management
	The following risks are a result of the project;

-Jatropha Curcas does not like compact soils. Its cultivation may demand added cost. 

-Fertilizers may be used.

- Pruning and plowing may be involved.

- The fact that Jatropha is a slow growing tree makes it unattractive for especially small farmers who need more immediate income sources.

- Separation of the Jatropha seeds from the fruits is very labor intensive process


	Risk Management  Strategies developed by the project;

- Agricultural studies are been carried out on the effect of fertilizer, pruning, plowing etc. Results are expected in the course of the coming years. 
- The association of Jatropha with short cycle crops like corn and vegetables can increase the attractiveness of Jatropha. The natural repelling character Jatropha may be of benefit of the associated crop. 
- Direct sowing of Jatropha is a cheap option to establish plantations (no nursery needed). Experiments have has a 70% germination result (in nurseries 80%) when the following conditions are met: sufficient humidity of the soil, no compact soil (preferably prepared by plowing) and the use of fresh seeds, two seeds per hole. 
- The adaptation of coffee processing machinery seems to be a natural way of proceeding. Investigation and development is ongoing. 


Annex 2: SWOT Matrix

The format used in the SWOT Matrix is adapted from the Quick MBA Strategic Management Website; Knowledge to Power Your Business. http://www.quickmba.com/strategy/swot/
	SWOT MATRIX 

S-O strategies pursue opportunities that are a good fit to the project’s strengths.

W-O strategies overcome the project`s weaknesses to pursue opportunities.

S-T strategies identify ways that the project can use its strengths to reduce its vulnerability to external threats.

W-T strategies establish a defensive plan to prevent the project`s weaknesses from making it highly susceptible to external threats.

 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	
	STRENGTHS
	WEAKNESSES

	OPPORTUNITIES
	S-O strategies
	W-O strategies

	
	· Use the argument of food security and the choice of Jatropha as feedstock to benefit from the sale of carbon credits on the Carbon Voluntary Market.

· Make use of the existing law on bioenergy in Honduras to access and capture the biodiesel market in Yoro.
	· Re orientate project towards more environmental and social ends with the aim of attracting carbon credit vendors.

· Give increased priority to small scale farmer’s loans and the adequate machinery to improve farming methods.

	THREATS 
	S-T strategies
	W-T strategies

	
	· A guaranteed success of the projects shall result in: a strengthened local economy; increased purchasing power of poor local farmers; improved living standards - major steps towards building resilience and vulnerability reduction amongst poor rural farmers exposed to extreme natural events.

· Assure success needed to create personal incentives by demonstrating the importance of a sustainable renewable energy source to a local economy.
	· Maximize the use of project`s funds and assure an efficient use of human resources. The success of the project can be used as a valid argument for better bioenergy laws in parliament and further implication of the government in the bioenergy sector.
· Create an information unit within BYSA which can propagate useful information on DRR, Dengue prevention and any other valuable information which can encourage the deferent stakeholders.
· In the long run, BYSA could assist landless community members, women and indigenous groups acquire land through a cooperative system, as a means of assuring full community participation.


Annex 3: Components of the Gota Verde Project 

	Components of the Gota Verde Project
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Annex 4: Human Resources at the Gota Verde Project.

	 

Human Resources at the Gota Verde Project
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Annex 5: Report on my activities at the GVP

	Report on My Activities at the Gota Verde Project

	Output  1
	Main achievements 
	Documents 

	Update website and translate web page into English
	Completed
	www.gotaverde.org



	Output  2
	Main achievements 
	Document

	Collect and analyze data from FHIA and FUNDER on the amount of investment per hectare in the different plantations. Create an investment plan based on data collected from the various farms
	An analysis on the economic benefit of Jatropha per household has been done, based on information from a women’s` group.
	Internship Final Report

Illustrative Case 4: “Jatropha Seeds and Rural Income.” pages 108-113

A Poster which illustrates the environmental, social and economic goals of the project using words and images was offered to the project.


	Output  3
	Main achievements 
	Documents

	Determine the amount of carbon offsetting in the project, in view of accessing the Carbon Voluntary Market. Investigate on the cases of E+Co and BMI and identify more companies.


	Appropriate methodology has been submitted to the project.
	AMS III.T (wwww.unfccc.int / meths / small scale meths)


	Output  4
	Main achievements 
	Documents

	Translate manual on the production of Jatropha from Spanish to English and other related documents.

Revise the list of deliverables of the EU and identify what documents are needed in English.


	Translations completed

Deliverables should include documents on the quality of locally produced biofuels (PPO and Biodiesel). 

They could also include documents on the production of manure from organic waste.
	Handbook on the Cultivation of Jatropha (Pinon) in Honduras.


	Output  5
	Main achievements 
	Documents

	Identify renewable energy project donors in relation to the activities and needs of the Gota Verde Project.


	A total of five donor agencies have been identified within the region.

A proposition was made to write side projects on gender mainstreaming at the GVP, in order to boost female participation. Economic studies carried out show that women are capable of improving their social conditions by cultivating Jatropha seeds.


	 The “XII FORO REGIONAL: Bioenergía, Recursos Forestales y Eficiencia Energética en Centroamérica:” San Pedro Sula, Honduras.

An electronic copy of potential  donors of Sustainable Development and Renewable Energy  projects has been submitted to the project
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� In the Regional Strategy Paper for Latin America and the Caribbean (2002), IFAD (International Fund for Agriculture and Development) defines rural poverty and extreme rural poverty from a cultural, social and economic point of view. The definition goes beyond the consideration of income levels (income levels that are below the minimum needed to obtain basic goods and services, including food, for the family) to include:


 • social and economic exclusion and discrimination linked to ethnicity and gender;


 • Lack of, or limited access to, services that meet the basic needs of rural families (health, education, housing, etc.). Social values and poorly developed rural organizations make it difficult for the rural poor to gain equitable access to political and economic resources.





� Green deforestation is a term used by some scientists, journalists and environmentalists to describe the loss of biodiversity through the replacement of natural forest lands by cash crop production and other ambitious reforestation projects which are not a guarantee for solving the problem of biodiversity loss. (Foundation for Environmental Security and Sustainability, 2007)





� The LFA was developed during the 1960s and has been widely spread all over the world since the 1970s. Today it is used by private companies, municipalities and by all most all international development organizations, when assessing, and making follow-ups and evaluations of projects/programs. The UN-system, German GTZ, Canadian Cida, USAID, Norwegian NORAD and Sida all encourage their counterparts to use the LFA method when planning, implementing and evaluating a process of change, a project/program (Örtengren, 2004).





� This table is an adaptation from: TABLE2.1 Comparison between quantitative and qualitative research; Corbetta Piergiorgio, (2003).


� IFAD identify “poor rural people” in Honduras to include farmers, rural women, landless people and laborers, belonging in some cases to ethnic and indigenous groups.  Farmers include minifundistas and small-scale farmers. 


The minifundistas make up 70 per cent of farming families, having limited access to land, highly dependent on income from relatives elsewhere. 


Small farmers have more access to land which is cultivated for subsistence agriculture.  Income generated from the farms is usually insufficient for their survival.�Landless people and laborers earn their living by working as laborers or as seasonal migrant workers. They have very limited involvement with agriculture. 


Women and indigenous groups are among the poorest people in Honduras. As many as 70 per cent of rural women are illiterate, and only 20 per cent have had secondary level schooling.


Communities of indigenous origin include small subsistence farmers and temporary rural workers. Many of them are landless, experiencing substantially higher rates of poverty. An estimated 71 per cent of indigenous peoples live below the poverty line (IFAD,2007)





� In the Regional Strategy Paper for Latin America and the Caribbean (2002), IFAD (International Fund for Agriculture and Development) defines rural poverty and extreme rural poverty from a cultural, social and economic point of view. The definition goes beyond the consideration of income levels (income levels that are below the minimum needed to obtain basic goods and services, including food, for the family) to include:


 • social and economic exclusion and discrimination linked to ethnicity and gender;


 • Lack of, or limited access to, services that meet the basic needs of rural families (health, education, housing, etc.). Social values and poorly developed rural organizations make it difficult for the rural poor to gain equitable access to political and economic resources.





� The government of Honduras passed a bioenergy law which encourages the production of biofuels as a means of promoting rural development and reducing the countries dependence on imported fossil fuels. DECRETO No. 144-2007: LEY PARA LA PRODUCCIÓN Y CONSUMO DE BIOCOMBUSTIBLES


� Based on data collected from FACT Foundation, (2006) and Jongh, (2006), the term “Jatropha” shall be used in this document to refer to the species Jatropha Curcas which belongs to the Euphorbia family. There are approximately 170 known species of Jatropha considered to be wild and not cultivated through a variety of research. The Jatropha plants and its seeds are toxic to animals and humans due to the presence of “curcin” and “diterpine,” and therefore cannot be eaten. There are however claims that there exist an edible species of Jatropha in Mexico (Enrique Riegelhaupt:  www.rembio.org). In most countries of Latin America, Jatropha is used as a live fence to protect agricultural fields from animals. 





� Studies carried out by Miguel Flores of STRO on the cultivation of oilseeds especially Jatropha curcas in Honduras “Estudio,para la Producion ,Transformacion y Comercializacion d biocombustibles en Honduras”


�Biofuel Project/Company in Guatemala.


� The quantity of Jatropha seeds produced from a Jatropha plantation increases progressively every year after the first year of planting as follows: Year I, 200kg; Year II, 600kg; year III, 2000kg; Year IV, 3000kg; Year, 4000kg


(Bartoli, 2008).


� From the total amount of oleaginous plantations, 221.14 hectares is covered by Jatropha, 75.61 hectares by Castor bean, 1.59 hectares by Sesame and 2.98 hectares by Soya beans 





� Framers in Yoro complain of not receiving enough technical assistance from the Secreteria de Agricultura y Ganaderia (SAG). However, FHIA and FUNDER which are private local development agencies provide technical assistance to farmers. The government of Honduras has carried out public expenditure adjustments in the rural sector which has resulted in a drastic reduction in services for poor farmers (IFAD, 2009).





�	 Studies carried out on the MAMUNCRAC (La mancomunidad de los municipios de la cuenca del Río Aguán y Cuyamapa) contains data and analysis on the Department of Yoro in a document called “Análisis de Contexto Territorial MAMUNCRAC”








� In a document regulating the issuance of small loans (FONDO COMPLEMENTARIO DE INVERSION DEL PROYECTO GOTA VERDE) to farmers selected by the GVP, Chapter X Article 24 states that: The proposed (interest-bearing activity) (agricultural) activity [cultivation of oleaginous plants] should be environmentally feasible, in agreement with national norms. As well, the responsibility to protect the natural resources located on the project`s sphere of influence shall fall back on the loan bearer (small farmer). However, FUNDER shall make sure that the activities to be financed shall be consistent with the sustainable management of natural resources while minimize as much as possible negative social and environmental impacts. 





� Green deforestation is a term used by some scientists, journalists and environmentalists to describe the loss of biodiversity through the replacement of natural forest lands with cash crop production and other ambitious reforestation projects which are not a guarantee for solving the problem of biodiversity loss (FESS, 2007).





� In the Regional Strategy Paper for Latin America and the Caribbean (2002), IFAD (International Fund for Agriculture and Development) defines rural poverty and extreme rural poverty from a cultural, social and economic point of view. The definition goes beyond the consideration of income levels (income levels that are below the minimum needed to obtain basic goods and services, including food, for the family) to include:


 • social and economic exclusion and discrimination linked to ethnicity and gender;


 • Lack of, or limited access to, services that meet the basic needs of rural families (health, education, housing, etc.). Social values and poorly developed rural organizations make it difficult for the rural poor to gain equitable access to political and economic resources.





� One hectare of a pure Jatropha plantation (only Jatropha grown) is equivalent to approximately 1666 Jatropha plants.  


� Biocombustibles de Yoro Sociedad Anónima (BYSA), is a legal structure created at the local level to manage the processing and sale of biofuels and by products  produced in Yoro. Membership in BYSA is open to small farmers and shares are affordable for even the poor farmers at the cost of 100 Lempira ($5.26) per share. Presently the GVP has 250 farmers of which 40 are members of BYSA (FUNDER, 2008).  In a signed agreement with FUNDER, BYSA shall receive technical assistance from FUNDER to independently manage the production of biofuels with feedstock from Jatropha farms established during the Gota Verde Project.


The activities of BYSA shall also include: 


To act as a business unit, capable of acquiring loans for the benefits of the farmers;


To administer loans to poor farmers through a voucher system; seeds and other farm input, including technical expertise; and 


Run an animal fodder and organic fertilizer manufacturing plant, using by-products from the transformation process as raw materials.





� Jock Brandis is the Director of Development and Investment at the Full Belly Project.


He invented the Universal Nut Sheller which can be used in separating a variety of valuable seeds like coffee, groundnuts and Jatropha from their shell. His machine is manually driven, of simple but efficient technology which can be reproduced easily by poor rural communities.





�The HDI is an indicator which measures the level of human development, the achievements obtained from the creation of opportunities for the wellbeing of citizens. It includes the measurement of a number of factors which contribute to a favorable environment, such as: equality, participation, economic growth, sustainability and human security, as well as the political, economic and cultural dimension.





� Mz stands for Manzana, a land measurement unit commonly used in the rural areas of Honduras. 1 Manzana  is equivalent to 6,989 square meters ;  generally considered to be 7000M2 





� The quantity of Jatropha seeds produced by a farm increases progressively every year after the first year of planting as follows: Year I, 200kg; Year II,  600kg; year III, 2000kg; Year IV,  3000kg; Year,  4000kg (Bartoli, 2008). 


� Depending on the amount of humidity gained either through rain or irrigation systems, the Jatropha plant can produce fruits at least twice a year. Though the plant can flower five times a year, only two flowering sessions end up producing fruits. In Yoro Honduras, flowering occurs twice; between the months of May and June; and August and September. Jatropha plantations located in zones of low humidity unassisted by an irrigation system are likely to produce once a year because the absence of humidity does not favor flowering. It is also important to note that the Jatropha plant does not support waterlogged or swampy lands. Jatropha grows well in arid and semi-arid soils; resistant to drought and vulnerable to flooding (Bartoli, 2008).


� “Carga” is a measuring unit generally used in the rural areas of Honduras to measure the quantity of food crops produced, especially corn and beans. 1 Carga is equivalent to 90.72kg  





� Proyecto Tempate was launched in 1989 in Nicaragua with the collaboration of the Austrian Cooperation for Development, PETRONICA (structure created to manage the industrial transformation of Jatropha) and UNI. The main aim of the project was to: create an alternative source of energy which could help in reducing the countries dependence on petroleum products; produce a biofuels for exportation and foreign income balance; create skilled and unskilled jobs and reduce GHG emission ( Valle Davila, Blanco,Wolf, Kaelin, 1999).


N/B “Tempate” is the name used for “Jatropha” in Nicaragua.





�	This was part of a series of planed focus group meetings, generally held during project meetings- project team and farmers met to discuss on the progress of project.





�This information was obtained after a study carried out in Yoro, involving 200 people from all walks of life and different ages.


�Jeong, (2000) considers negative peace to be the absence of direct violence such as war. Further more negative peace can be comparable to structural violence in a situation where oppression is used to obtain peace. In such a case, the system that prepares societies for war is not eliminated, but suppressed with the potential to generate further conflict. Negative peace is peace without measures to eradicate social ills such as poverty which can result in dissatisfaction, frustration and conflict.


�	 These factors were collected from common themes emerging from discussions held with different groups of people. 


� The cause factors of poverty in Yoro were obtained from a series of focus-group meetings which involved people from all walks of life. The survey was carried out on a diversified group of more than 200 people.


� This information was collected during an interview with Run Turner, who is the owner of the Eperanza Hydro Electric project on Rio Intibuca. Information on the community’s` perception of the project was collected during a series of discussions with different groups of community members living around the facility.


�	 During an interview with Mr. Turner, owner of the la Esperanza Hydro Electric Project in Honduras, he explained his obligation to electrify the communities nearest to his energy facility.


�Arable land - land cultivated for crops like wheat, maize, and rice that are replanted after each harvest.





 Permanent crops - land cultivated for crops like citrus, coffee, and rubber that are not replanted after each   harvest; includes land under flowering shrubs, fruit trees, nut trees, and vines, but excludes land under trees grown for wood or timber





Other - any land not arable or under permanent crops; includes permanent meadows and pastures, forests and woodlands, built-on areas, roads, barren land, etc (CIA Fact book, 2009).





� � HYPERLINK "http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html"��http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html� 





� Arable land - land cultivated for crops like wheat, maize, and rice that are replanted after each harvest.





   Permanent crops - land cultivated for crops like citrus, coffee, and rubber that are not replanted after each harvest; includes land under flowering shrubs, fruit trees, nut trees, and vines, but excludes land under trees grown for wood or timber





Other - any land not arable or under permanent crops; includes permanent meadows and pastures, forests and woodlands, built-on areas, roads, barren land, etc (CIA Fact book, 2009).





� � HYPERLINK "http://www.gatoverde.org/"��http://www.gatoverde.org�


�	 Jeong, (2000) considers negative peace to be the absence of direct violence such as war. Further more negative peace can be comparable to structural violence in a situation where oppression is used to obtain peace. In such a case, the system that prepares societies for war is not eliminated, but suppressed with the potential to generate further conflict. Negative peace is peace without measures to eradicate social ills such as poverty which can result in dissatisfaction, frustration and conflict.


� The LFA was developed during the 1960s and has been widely spread all over the world since the 1970s. Today it is used by private companies, municipalities and by all most all international development organizations, when assessing, and making follow-ups and evaluations of projects/programs. The UN-system, German GTZ, Canadian Cida, USAID, Norwegian NORAD and Sida all encourage their counterparts to use the LFA method when planning, implementing and evaluating a process of change, a project/program (Örtengren, 2004).
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