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ABSTRACT

Acknowledgingthatbiofuel productionis a very controversial topic todayjstbecoming
increasinglyimportant to analyze the economic, social and environmental conditions that
surround biofuel production.

Once considered an important contributor to the ctdn of GHG emissions, biofuels have
recently raised some doubts amongst researchers, poéiticiembers of International
Organizations and NGOs, on its actual potential to contribute to climate change mitigation.
However thereare concerted efforts aimed at exchanging biofuel technologies; creating
worldwide accepted sustainability criteria andicators 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 globallgpecial measurgpolicies, and laws must be created in
order to lessen economic social and environmental setbacks.

This paper analyses the nexus between biofuels, sustainable rural development atid peace.
demonstratebow biofuel production can either contribute to tsursable 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, Hondurd$e projectis sponsored by a consortium of European
NGOs: DOEN Foundation; HIVOS; and BEDOOPENER, in collaboration with a number of
local organizations in Hondurdsimplements a distinctive approach to feedstock production by
cultivating both biofuefeedstock (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 produccion de los biocombustibles es un tema muy cadtrdwarten

dia, siempre es importante analizar el contexto econdémico, séasatgndiciones ambientales
guerodean la produccion de los biocombustibles.

Considerado como un importante contribuyente a la reduccion de las emisiones de Gases a
Efecto Invenadero, la produccién de los biocombustibles ha suscitado algunas dudas entre los
investigadores, los politicos, los miembros de las organizaciones internacionales y
organizaciones no gubernamentales, sobre su real potencial para contributigatadmdel

cambio climético.

Sin embargo, hay esfuerzos concretos destinados al intercambio de tecnologias de
biocombustibles, y a la creacion de criterios e indicadores de sostenibilidad aceptados en todo el
mundo que deben tener en cuenta la seguridad alneera seguridad energética, el desarrollo
sostenible y la participacion de los gobiernos nacionales, las asociaciones, el sector privado y la
sociedad civil. Después de la proliferacion a nivel mundial de los proyectos de biocombustibles,
es necesaritomar medidas especiales, crear politicas y leyes a fin de disminuir los retrocesos
econdnicos, sociales y ambientales.

Este trabajo analiza el nexo entre los biocombustibles, el desarrollo rural sostenible y la paz.
También demuestra como la producci@bibcombustibles puede contribuir al desarrollo rural
sostenible y la paz en las comunidades rurales pobres, o0 empeorar las condiciones sociales y
ambientales existentes.

Los argumentos planteados en este documento cuentan con el apoyo de los hagitios reco
durante una pasantia en el Proyecto Gota Verde en Yoro, Honduras. El proyecto esta patrocinado
por un consorcio de ONG europeas: DOEN Fundacion, HIVOS,-COBPENER, en

colaboracion con una serie de organizaciones locales de Honduras. Se apifcgum e

distintivo a la produccién de las materias primas de los biocombustibles. El cultivo de ambas
materias primas para biocombustibles (Jatropha) y los cultivos alimentariosy (imjaix en

pequefias granjas.

Este estudio es también un analisis dedstandares de sostenibilidad para la produccion 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&tsry. Presumably,
biofuels are the only source of energy which can directly benefit the rural poor inragidade

and energy security in Developing countri€¢ae importance ascribed to biofuels is founded on
the following assumptions: the potential 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 frm 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 natnal 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 Organizam (STRO) is running asmallscale project for the
production, commercialization and consumption of biofuels by local communities in marginal
rural areas of Honduras. STRO alsevelops innovations to strengthen micro credit and local
economies with the Ip@ of increasing the flow of currency in rural areas for the maximum
benefitsof poor rural people (STRO, 2007)

By doing an internship in this organization, | will be able to critically assess the nexus
between biofuel production in the rural areas @nduras, sustainable rural development and
peace. If time permits, | will participate in thResearch Microcredit and Money Circulation
Simulation projecimeant to evaluate the impact of STRO's projects on the environment, socio
economic and political coext 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.
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1.2Relevance of Internship

The socieeconomic and politicaltability 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 inboth rural and urbanareasrely on energy for aoking, transportation and the
provision of vital services such as hospitals and telecommunicasahe world is experiencing
afbiofuel revolutiond Developingcountriesneed to revise their energy strategy by exploring the
possibility of producing biafels on small farm holdings. Presumably, the small farm approach
may create opportunities for vulnerable communities susceptible to suffer most from the effects
of climate changean 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 communitieskFor example, in th®evelopingworld and particularly in Sub Saharan Africa,
energy sources like HEP and fossil fuels have not contributed lenowgvelopment in the rural
areas. Sub Saharan Africa has more thann2il®n people living in extreme poverty, amongst
which are the rural poor who make up pécent of Africa’s poor people (IFAD, 2008). As
compared to the world percentage of knowserves, 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 parerty 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 commurdtiesergy resources required

for development is on the rise. Most conflicts inbSsaharanAfrica today are related to the

control of major resources likgetroleunresources
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1.3Why Honduras

The present socieconomic and political conditions in Hondar 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 thetural 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 pecent 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 @hiager
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 Certramerica (EIA, 2007).In 2005 lydropower
represented 51 percent of electricity generation in Central America witdurims 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 accesderieity in 2002 were estimated at 31
percentof the ruralpopulation(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 (ECRE00Q7).

The r ai s oninterdhiptiso Elentifyf hownppor rural communities in Honduras benefit
from the presence of STR®projects and how it can impact sustainable rural development and
the promotion of peace. The internship shall give me goorunity to understand why other

forms of energy like petroleum and HEP have not benefited the rural poor in Honduras.

!In the Regional Strategy Paper for Latin America and the Beaib (2002)IFAD (International Fund for

Agriculture and Developmentiefines 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 trelbaréhe

minimum needed to obtain basic goods and services, including food, for the family) to include:

A soci al and economic exclusion and discrimination | in
A Lack of, or |limited ac c dsobrural families(eealts, iedueton, housing, etoe et t h
Social values and poorly developed rural organizations make it difficult for the rural poor to gain equitable access to
political and economic resources.
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A critical analysis of the project’s activities, will help me develop better strategies for the
implementation of such projects in tip®or 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 degralartdrenent

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 paiteause of green deforestatfpiiood
insecurity and conflicts.

By critically evaluating STRO's activities, | shall be able to identify and understand the
controversies surrounding biofuel production. One of my major points of interest is to have a
clea comprehension of how STRO deals with these controversies within the context of rural
Honduras. The project’'s strategy of producing biofuetsn small farm sizes for local
consumption and commercialization is of great relevance to me in terms of theahiktya of

this activity. | shall analyze the opinions the local communities, government officials and other
stakeholders involved with an existing case of my study interest. Additionally, | shall be well
positioned to ascertain to what extend the &/ 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 energyral an income generating activity (IGA) can boost rural development and

contribute as a major factor to world peace.

? Green deforestation is a term used by satientists, 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 d@feogity loss. (Foundation for
Environmental Security and Sustainability, 2007)
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1.4Research Question

I.  Under what circumstances can the production of biofuels on small farm holdings in poor
rural communities of th®evebping World, add as an effort towards sustainable rural

development and the promotion of peace?

U Is the production of biofuels on small farm holdings for local
commercialization and consumption in and around Yoro sustainable:

environmentally, socially angconomically?

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

peace?

U Can biofuels succeed where fossil fuels have failed in providing rural
communities of theDevelopingWorld with a steady source of energy needed

to stimulate rural development?

U Do poor rural communities of theevelopingWorld need biofuels for their

development?

U Under what circumstances can biofuel exploitation on small farmrigsdn
a specific rural context result in sustainable development and the promotion of

peace?

U 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 digs/of the Gota Verde project, the

internship is going to help me determine:
14



1 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;

1 If the production of biofuels on small farm holdings in Yoro can stimulate rural

development and improve on the living standards of rural communities;

1 If HEP and fossil fuels have truly failed in providing human security and environmental

security to poor ruratommunities.

1 If biofuel production on small farm holdings can contribute to the achievement of durable

peace;

9 If the production of biofuels on small farm holdings is an adaptation strategy to the

effects of climate change;

1 If the vulnerability of poorural communities to the effects of climate change can be

reduced through the production of biofuels on small farm holdings;

1 If the project run by STRO can be proliferated with some congruence within the rural

communities of Sub Saharan African countried €ameroon 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:

U The rural poor in Honduras have benefited from fossil fuel and HERasrce of energy

which could help them in their development;

U 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 fotocal consumption;

15



U 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.

U Human and environmental security is achievableubh the cultivation of biofuel

feedstock on small farm holdings;

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

of Honduras; and

U The sustainable rural development and peace nexus is applicable to SS Afrit@iesou

within their specific context as an adaptation of what | 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 literdure 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 triesup lifkerent omponents
of the nexus while providing a critidéal i nsig
recap on the importance of human and environmental security in relation to sustainable
development and peace is illustrated at the beginning of the reVievarguments raised and
developed in this section shall be conceptualized to form the rationale of the main topic.

In the last section of this review, | shall assess the project activities of the Social Trade
Organization in relation to my researchim@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 | shall analyze the activities of the STRO in relation to my
research topic. Aér my internship, | 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.
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Human Security: the rationale for biofuels production.

The primary concern of Human Security is to bring to lightithgortance andquality
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 developmedt mrace.
Il nterestingly, the raison doé°tre of human sec
rural communities. Consequently, | want to benefit from the privileged position which human
life occupies in the definition of human security asteonale 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 concretehievement.

I n the final report of the Commi ssion on
Security Now, 0 the Commission defines human s
human lives in ways that enhance human freedom and fulfillnkerthe 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 resuttf 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 energgetefit 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 aratecipportunities for the fulfillment
of individual potentials. In 2000, 27 percent of the world population had no access to electricity.
Developing countrieaccounted for 99 percent of these people living without electricity. In Sub
Saharan Africa, onlg 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 proahacsS

percent from electricity (IEA, 2003, Karekezi et al .2004 and Ejigu, 2005). Biofuels appear to be
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the only source of energy which could help poor rural communities move out of the energy

guagmire in which they are today; on this point, opinionsarg divergent.

The PessimisOptimist 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, | classit hem i nto two main groups,; the fAopti mi
believe that bDbiofuels could be a solution to
latter do not accept that biofuel production can result in the supply of sustagradiigy.
However there is a major issue of concern which | 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 optimiss 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 bigktelhe fact
remains that; more nations round the world are bent on increasing their biofuel production by
millions of tons.

Biofuel feedstock produced by mowoopping on large expands of land with food crops
such as corn, millet and cassava (First Gaten 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 a@anwood, 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, namelo, 1989; Citizens for Tax Jise, 1997; Giampietro, Ulgiati,
and Pimentel, 1997; Youngquist, 1997; Pimentel, 1998, 2001, 2003 NPRA, 2002; Croysdale,
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2001; CalGasoline, 2002; Lieberman, 2002; Hodge, 2002, 2003; Ferguson, 2003, 2004;
Patzek,2004 .

| consider this group of scholar ;e t he fApessimists, 0 becaus
about everything concerning the production of biofuels. [Ritenentel and Patzek they think
that ethanol production does not provide a net energy balance, neither is it a renewable source of
energy. Rathe 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 producti®ne r sonal | vy, sd$i mihg thko tlhac
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 (GHGSs) 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 supportedWgng, 2002, Shapouri drothers, whom | classify as the
AOptimists. o0 These groups of thinkers are pr
Archer, Daniels, and Midland, located in the USA as described by McCain, (200@®m due
to the large profit involved; promote tipeoduction 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 my opinion provide valid arguments either in
support or in disagreement with the production of energy using corn and other food crops.
Nevertheless, | find their arguments too sharp and extremist. | believe that instead of large
corporations getting wolved 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. |
think it is possible to make a sustainable benefit out of biofuel production. A googplexaf 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 biodiesefu@s produced by this means
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can become an income generating activity for rural communities and a stimulant to rural
development. In as much as the arguments used bythmtbptimists and pessimiate valid,
they fail to address the incapacity of féskiel 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 tigg ene
demands of the rural world oteveloping countriekave been addresses by Mersie Ejigu (2005).
I n a report paper entitled ARethinking the en
Africa should review its energy paradigm in order to baksseconomic 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 prary 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 tle 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 economicostagrhti
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 shaldo compensate the very
low dependence on other forms of energy.

| think Ejigu is one of those few writers who indirectly highlight the link between
biofuels,sustainable rural development and pedtés necessary to accentuattee 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 nedathieving 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, (2003@) policy briefing
titled AMaking the Case for Linking Biofuel
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target of his policy briefing is completely different from that of Ejighas a main focus on the

rural areas of the USA, he supports the ideproducing 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 tll&arm 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 ofmoney. 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 humatiesasi@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 locabased source of renewal#nergy 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 panaceneiq\e 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 confligvith 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 th@putatipns 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 thalEP shall never be capable of providing energy for the development of
rural areas. Whilehie WCD discourages the construction of large dams, small dams shall not be

capable of producing singlehandedly the quantity of energy required for rural development
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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 othentees. 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 ma@tion of multi stake holder like World Bank

and theConservation 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 unnecessaryice 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 itssupply 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 HEPtledforms 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 deveop 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 enetlgsough 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 &lstain
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:

‘Wi deni ng p ecqthaetreydo aop rteéddorharm their environment; and
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-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 ddinition 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 confeaeaaeorth 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 envirtanaeigradation to be social

and institutional in nature. It proposes as solution: the implementation ofdiadigplinary and
integrated strategiesthe effective coordination between government, -governmental
agencies, cooperatives and other peopeganizations. 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 lifé 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 trietb clarify the link between Environmental Security,
Human Security and Peaa## 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 sourcefaenergy in a given society; and the development of social unrest and the

absence of peace.

Human security and environmentaksrity are very important elements which contribute
to the achievement of sustainable rural development and peace. Moreokeut witconstant

supply of energy, human security is my#nergy is the driving force of development. The
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techniques andtrategiesused in producing and maintaining a constant supply of ereagy

affect the safetyof a given environment. The link betwebaoman 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 reprds 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 securitythough without a direct emphasis dretimportance 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 tmvacreating social, economic and

political stability- ensuring the welfare of its population.

In addition to this definition, | emphasize on the importance of energy as a major factor required
for the welfare of populations. Poor rural communities sdffan 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, commungtiean 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 ieveloping countrieseed to adapt their energy production methods.

Similarly, the link between human security and environmental security is espoused by Thomas
HomerDixon, (1999). He argues that environment scarcity may result ianticbnflicts where

it has a social effect. Environmental stress may cause a depletion of resources on which most

developing countrieasr e dependent . The inability of mo s t

24



this scarcity through ingenuity will result i@ 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, | support his idea of
AachievinmgneémaVi madaptability through ingenuity
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 strpliegy ap
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
Al exander Cari us, (2007) ; i Envwinrso nfnoern tSaulc cResasc.
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, @&" argument shall form one of the major arguments
in the biofuel, sustainable rural development and peace nexus. | shall examine the relationship
between land and land use management involved in biofuel production as a measure of

sustainable developmeit 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 conflickn economic motivation to violence. Such an analysis will béasito prior
argument s rai sed by Mat Ber dal an Greedandi d M.
Grievance: Economic Agendas in Civii Ware Ber dal and Malone desc
benefits often shape the calculations and behavior of parties in a cajiflicg 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. | shall argue differently for the case of
biofuels: though biofuels may becomemajor 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 farnoldings could be a sustainable income

generating activitya means of social and economic empowerment in poor rural communities.
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Small farm holdings are contrary to traditional large farm exploitation which excludes the social

and economic benefits of poanral communities. As an end result; the small farm approach
shall satisfy everyone along the fAbenefit | ad
dissatisfaction. More so, small farm management shall result in an equitable spread offthe bene

from the exploitation process.

The advantages of small farm holdings are espouseBebsr Hazell, Colin Poulton,
Steve Wiggins and Andr ew Dor waWhlle eamnphasszingont ur e
the case of agriculture development through Isfaams, the authors attributes a number of
advantages to the development of small farms: efficiency in landlalser cost is low as it
originates from the household; equity and poverty reductsomall farms employ labor from
poor people within the samcommunity; and small farm holders stimulate the ruratfaom
economy, creating additional jobthey have the tendency to spend their incomes on lecally
produced goods and services. This argument provides enough reason to disqualify biofuels
produced o small farm sizes as a natural resource capable of generating and sustaining war.

Similarly on the subject of resources and
Drugs, and Diamonds: the Varying Roles of N
resources into lootable and ntmotable 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 organizatibie efploitation process. In the
case of biofuels on small farm holdingsith the production process being community based; it
shall be difficult for outside control to extend on a well structured community. Additionally, a
communitybased organization ohatural 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 usinth#wy of relative deprivatiorRobert
Gurr, (1970) developed the link betweémistrationaggression through a mechanism which
results in the capacity to mount violence. Applying this theory to resource management is more
relevant for resources like petroleum dieveloping countriebecause théenefits 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
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case can result in uprisings and conflicts, &iggl by any means. In contribution to Gurr's
theory; | 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 #hcultivation 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 commstniti

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 Complemendonetary Systemss a circuit of exchange between
producers and consumers to boost the circulation of money by increlasipgrchasing 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 projaatsby STRO is the Gota Verde project

in Yoro, Honduras which involves the small scale production of biofuels by small farmers for
local use and sal&TRO, 2007)

The Gota Verde project is founded on the rationale that: biofuels are a cleaner and eenewabl
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. STR@qies smallscale
production and use of biofuels for local consumption lining in marginal rural areas of Central

Honduras. The project demonstrates an attachment to its undgmiyiogples by:

1 Ensuring that the most appropriate technology is -usaecthndogy suitable for local
conditions (crops cultivation and engine adaptations);

1 Implementing sustainable financial mechanisms, such as favorable credits and

opportunities to ease investment costs for poor households over the long term; and
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1 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 iofuels 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 renewablenergy like biodiesel.

In order to better analyze the activities of the Gota Verde project, | used and adapted certain

elements of the Logical Framework Approach (LEA$ee annex for the table.

Conclusion

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

enhance the sustainable development of rural communities and to promote peace.

1.8 Methodology

In order to answer my research questions, | shall develop an approach which involves both the
Positivism and the Interpretive paradigms in social sciefides choice is based on the

underlying principles of my research project:

% 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 mbsit@rnational development organizations, when
assessing, and making follewps and evaluations of projects/prografitse UN-system, German GTZ, Canadian

Cida, USAID, Norwegian NORAD and Sida all encourage their counterparts to use the LFA methgilanhary,
implementing and evaluatiryprocess of change, a project/program (Orten@@0¥).
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1 To understand the motives behind poor rural communities getting involved in the
production of biofuels on small farm holdings;

1 To measure the sustainability of the biofuel produrct activity- economic,
environmental and social in relation to peace;

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

1 Todevelop a causal model in whidietcauseeffect relationship of my research elements

are expounded.

Basically, | 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
techhiques in data collection and analysis where applicable. | 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, whilestigating on a real case

experience gained by living with the local communities in and around my research site.

Table 1 provides details on how | shall directly benefit from each research technique, with

allusion made to the respective research paradigms.

Social research| Research Research element tg Methodology
paradigm Technique be copied
Positivism Quantitative 1 Analysis done 9 In order to measure th
with the use of sustainability of
measurable producing biofuels of
indicators which small farm holdings a
could be an activity, | shall
generalized. create quantifiablé
indicators to measur
the economic, socig
and environmenta
facets of the
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production process
The results produce
shall be  factual
guantifiable andg
measurable by othe
researchers venturin

in similar topics.

At this specific point
of my investigation, |
shall  respect thg
observerobserved
detachment. BY
voluntarily
disconnecting myself,
shall be enabled t
obtain objective result
with the possibility of
generalizing them ont

similar cass.

Interpretive

Qualitative

1 An analysis by
case which sha
involve

interviews.

The interviews shal
form the basis of my
analysis. The
perspectives of th
different actors
directly and indirectly
involved in the biofue

production activity,
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shall be of great

importance to me.

Interviews shall alsq
include cross cas
analysis of HEP an

fossil fuel production.

| shall emphasize o
the observepbserved
relation, making it
flexible to suit my
research activity
especially in  the
process of dati

collection.

This method shal
enable me penetra
into the society
observed with the
possibility of obtaining
first hand information
on the social fact. I
this case, | sha

investigate on  the
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sociceconomic reality
and impact of the
project on different

communiy members.

Table 1. Social Research Paradigms and Methodology used

1.8.1 Information Sources

During my internship with the Gota Verde project, | shall collect data from the following

sources,

Local communities

The rural communities involved with the Gota Werproject play a vital role in my research
investigation. | 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 projecéh relation to sustainable development and peace. Specifically, | 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 app@tune to

dig into the minds of the community members throimfdepth 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
opportunty 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 organizatroctliret and the activities
around the production of biofuel feedstock on small farm holdings. The following information
sources shall be taken into consideration:

i Project Website information

The website of the project represents a rich source of informatiich | am capable of

assessing at all times. The information propagated on the website of the project shall serve as
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baseline information for comparison. Accordingly, the information from this source shall enable
me critically compare and analyze broasted information to the realities | find on the field
during my internship; and

1 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 biaghmkets. 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.ie 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 iarthis p
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, | shall b investigating on the soecegxonomic and political effects of biofuel
production by local communities on the local, national and regional stability of Honduras.
Observations

| shall make observations with the possibility of creating spontaneous indif@atarbtaining
valuable data. It is also going to prevent me from being a complete outsider during the
internship. | shall analyze the project from the lance of an insider, in order to grasp the opinion of
the communities and get closer to their realitghall 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. | will use this resource as a means ttally assessing the impact and future of
biofuel production on the sustainable development of these rural communities and the promotion
of peace. | shall appraise the information dispatched by the media to the public in relation the

sustainability of theroject advertised.
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The Project Staff and Other Researchers

| shall conduct individual interviews with the project staff members and visiting researchers. |
shall equally organize group interviews when possible and raise arguments relevant to the topic
during meetings. As a result, | shall gather divergent opirgotiemely useful for my research

and learning.

Research Examples

| will explore the possibility of focusing on specific phenomenon resulting from the project
which could lead to negative trefdFar zanf ar |, 2005) . Good exampl
adaptability to Jatrophdhe 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 starcity o

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, | shall make use of eitdata collecting methods when ever it is
applicable for obtaining of good results.

Table 1.2 better illustraties my fAcombinedo da
Table 1.2

Quantitative Research| Qualitative Research

Technique Technique
Research design The structved and close( The nature of the data to I

design structure for daf collected can possibly chang
collection shall be used in th} in relation to the attitude g

case of measuring th potential interviewees

sustainability of producingl nsi ght ful |l vy,

* This table is an adaptation from: TABLE2.1 Comparison between quantitative and qualitative research; Corbetta
Piergiorgio, (2003).
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biofuels on small farm
holdings as an incentive {
rural development. | sha

create measurable indicatg

which shall precede fiel

research.

open constructed in the cour
of researcho

data collection method shg
be of grat use during the dai

collection process.

Representativeness of data

The data collected shall [
presented in graphical form,
of th
measurements attributed to t
The

obtained from surveys shg

a representative

indicators. result
also be part of he data
represented hereAn excel
based program shall be us

most preferably.

be
collection of interviews an(
group discussions. Th
interviews shall be; indeb

in some case

Basically this shall

open and
closed depending the attitug
of the intervievee.l shall also

carry out group discussions.

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

Nature of Data The data collected using th I shall use this metho

tradition s h | particularly during the

standardized and objecti
since | shall be dealing wit

indicators and measurementy

interviews, with the hope ¢

~

collecting i

deep information recollecte
sha

from the interviews |

conduct.
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Documented gqualitative research

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

Interviews

| shall carry out irdept and open ended interviews and conversations in which | shall allow the
interviewees express their minds on the various components of the biofuel, sustainable rural
devel opment and peace nexus, hipdwith this dexusthe on t h
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 chpandepending on the audience and the circumstance
surrounding the interview.

Quantitative research sampling

| will also apply sampling practices peculiar to the qualitative research method. Using this
method, | will do a purposive sampling. More precisélghall 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. \Wi respect to qualitative data analysis, | 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 exercisaabia|

me develop a clear understanding of the relationship between the research topic and the subjects
analyzed.

| shall make use of both the qualitative and quantitative data analysis style in analyzing field data
obtained form the indicators created neasure the sustainability of the biofuel production
activity. | shall analyze my data following a graphical representation of the indicators developed.
The different components of sustainab#itgconomic, Social and Environmental shall be

represented oan Excelbased graphical program.
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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 | ha® visited during my internship. It shall portray a mixture of both the Positivism
and Interpretivism social research paradigms. | shall make use of both the quantitative and

gualitative research techniques in elaborating the report.

My report shall take #form of an analytical paper spiced with tables, pictures, graphs, excerpts
from interviews and causal models which could possibly result in generalizations. | shall also put
to evidence results from specific cases with highlights from interviews and ettiel

information gathered from the uniqueness of my experience during the internship.
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2 Section Il: Internship Mid -term Report

2.1Background

There is more than enough scientific evidence today to prove that human activities are
contributing @ormously 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 preseohmewtal
pollution shall result to acute environmental degradation, causing irreversible changes in the
worl dés climatic system, extreme <climatic eve
devastating hurricanes capable of completely destadglizooor 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 consequena#senvironmental 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
adaptatio 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 majoreBodi the UN system, Developed
countries andeveloping countrieslike. Howe ever there is a concertadbilization 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, withitiseparable 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 biofuelsedreing multiplied on the earth's surface. Seemingly the
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same arguments are put forward to justify the dare need for biofuels as a source ofteeergy:

potential to assure energy security and renewability without triggering major wars; the capacity
to cortribute 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 esprcing 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 sushable 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 degradingdatéinges 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 smallscale Ilofuel 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 maimagaocessing and sale of biodiesel:
Biocombustibles de Yoro Sociedad Anonima (BYSA).

Nevertheless, what reams 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 intenship.

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 ar¢éetimio collecting data
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required to answer my research questions and completing a number of tasks commissions in

relation to the needs of the Host Organization.

2.3Report on my research project.

Field activities related to my research project are dividedtimee major parts;

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

[I.  Data analysis

Report writing

Augusti October 2008

Output | Indicators Main achievements Remar ks on
|l earnedo

Field data U Interviews Interview  with  Franciscol The interview was al

collection in and carried out Hernandez Marcadoon the| opportunity for me to ge

around Yoro which are| failed biofuel project in first hand information ofr

which can help in related to my Nicaragua. the social, economic an

the researck

project.

research topic.

environmental impact of
failed biofuel projects of
the rural farmers. It madi
me understand the role
origination and the battl
between internal an
external factors which ma
result to the success of

project.
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Interview with Jock Brandis
Director of Development an

Investment Full Belly Project

Interview with Nels Anso,
of the DAJOLKA
th

transformation of regular dies

founder

Company, experts in

engines to PPO engines.

This interview gave me &

important and  uniqug
perspective of an inventg
who is out to helppoor
rural farmers benefit fron
the sale of Jatropha see(
Jocks™ arguments on th
Anfood for f o
very clear cutting. He call
Jatropha ATH
Crop, O me a n
has come to help the po
rural farmer with addeq
revenue which o#r crops

have failed to provide.

During my discussion witl
Niels Anso, | learned fron
the very elucidating point]
he made which highligh
the need for poor people

benefit from the productio
of biofuel. He expressed h
Vi ews on t

b ar r which prévent ar
expansion of the biofue
market. He also stressed

the method of productio
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U Surveys on
groups of
people capabils
of providing a
data analysig
base for my

research case.

Interview with Ron Turner,
owner of La Esperanz;
Central Hidroeléctrica

Esperanza, Honduras

A Survey at LaUniversicad
Nacional Agricola Catacama

Olancho, Honduras

which must be sustainable

My interview with Ron was
designed to understand t
difficulties encountered i
the implementation of sma
dam projects in Hondusa
The political system, re
tape and the preference f
diesel run thermal plant
came up during th
discussion. His experieng
reflects the challenge
existing in the realization g
CDM projects in

developing countries

This survey was meant {
invedigate on the future o
biofuel  production in
Honduras. The choice ¢
survey was based on i
importance of thig
university to the country
and the age of the studen
Considering the fact thag

these students are the futy
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i

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

indicators.

Identification

ongoing.

of

Indicators

and backbone of Hondura
the caintry’s main export i
agriculture, it is importan
to have their perspective ¢
the production on biofuelg
Analysis from the surve
shall be of great help to m
help me in the
measurement 0
sustainability at the Got

Verde Project.

Though the ovethplan of
the Gota Verde project is {
produce renewable an
clean energy, it shall b
interesting to notice hoy
the different components (¢
sustainability can be use
to deter mi

the

n €
The

indicators used shall speq

project is.

for themselvesand provide
an indepth analysis of th

project.

43



U Focus

meetings
attended
organized.

U Visits attendeg

which are
helpful to my
research

groug

and

BYSA General Assembly

Field visits to the farms, i

order to plan my interview

with the small farmers.

The BYSA
Assembly

Genera
was af
opportunity for me to hav
a clear understanding of tf
behind its

creation. This informatior

rationale

shall help me in furthe
analysis on the

sustainability of theproject

and the preparation fq
subsequent focus grou
meetings.

The role young people pla
in the BYSA and thei
involvement and interest i
the project are some (
to b

considered in the success

important stakes

the project.

| experienced meeting
with the different groups o
poor rural populations i

Hondurad and witnesse(

5 FAD

i dent ifgeopmlpeodri m uHaad d u rraa women, landiesd paogle and laboreng r s

belonging in some cases to ethnic and indigenous groups. Farmers include minifundistas eswhknfatimers.

44



project.

Visit to the Island of Utila tq
investigate on the resistan

and spread of Jatropha a4

the reality of their limited
access to land, in whig
there was a case of illeg
logging. A case in which
group of heavily arme
men were felling tries on
patch land inhaled by
indigenous tribes.

During interviews, the
different  opinions  anc
views held on the projec
are very important aspec
of the visit | carry along

with me.

| integrated a couple ¢
visits proposed by the Go

Verde project. It was

Theminifundistas make up 70 per cent of farming familiégyving limited access to lantdighly 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 peopleandlaborers earn their living by working as laborers or as seasonal migrant workers. They have

very limited involvement with agriculture.

Women andindigenousgroups are among the poorest people in Honduras. As many as 70 per cent of rural wome
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. Anatet 71 per cent of indigenous pesplive

below the poverty line (IFAD,2007)
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castor seed in Honduras.

Meeting with students from th

Escuela

Internacional de Honduras

Visit to a biofuel project whick

failed in Leon, Nicaragua.

American

chance for ra to learn from
my position as a researchg
actively participating in the

activities of the project.

On this trip | had more t
learn on the future g
biofuels in Honduras fron
the perspective of youn
students from af
International school, mog
of who belong to the
distinguished class ¢

Hondurans.

The failed biofuel project ir
Leon, Nicaragua was 4§
opportunity for me tg
experience a  perfe(
demonstration of the hig
esteem small farmers ho
to their land as a resourg
The fervency and wil
power hey posses whe
deciding on the fate of the

land.
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Visit to La Esperanza centr{ The visit tofi La E s f
hidroeléctrica, EsperanziHy dr oel ect r i
Honduras was an opportunity for m
to experience an existin
case of a small dam locats
in a very poor rural areg
Most importantly it was &
chance for me tocollect
valuable data needed

answer one of my resear
questions: to know if HEF
has been successful

providing enough energ
required to  stimulate
sustainable rura
development; and also 1
determine if HEP has bee
able to provide huma

security andenvironmenta

security to the rural poor.

Il n most of the interviews conducted, t he Af ol
point against the pragttion 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 myarekseproject, even
though some visits are more attached to the activities of the host organization rather than my
research project. During most of the visits, | had a genuine opportunity of comparing classroom

knowledge with field reality. The challenges énvironmental security and human security are
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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 I Indicators Main achievements Remarks

Data analysis U Quantity of| Most of the data collected | Data is being analyze
data presently currently under analysis. according to the rate :
under analysis. which | can collect datg

A total dependence o
the project for transpot
means makes it diffult

to collect data at a desire

pace.

Data is being analyzed according to the rate at which | 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 anthe project activities in which | participate are a wealth of information |

must exploit.
Output I Indicators Main achievements Remarks
Report writing U Report plan Report plan under constructio, The flow pace of dat

made. collection makes i

impossible  to  build
U Number of _ S
_ ) Possible topics ightified. concrete arguments fq
topics written. _
the final report. Howeve

possible  topics hav,

already been identified.

An agreement has to be made between my supervisor and me on the report style ptebde ado
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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 wsihefarms has to be conducted

with the aim ofdevelopingenough indicators to backy arguments.

2.4Report 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 diffent 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 identifye mor
companies.

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

project.

Pl ease, find a copy my AProgress report on my

2.5SWOT Analysis

With reference made to project docemts, personal observations and interviews carried out
during the first phase of my research project, | constructed the following SWOT analysis
Strengths, Weaknesses, Opportunities and Threats. The first part of the analysis is an
identification of theinternal and external environment in relation to 8teengths, Weaknesses,
Opportunities and Threatd Gota Verde projecipresented in a table form. The second part of

the analysis is made up of a shordepth on the factors presented in the table. AASWhatrix

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.
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Strengths Weaknesses
U  The social reality in Yoro andhe 0  Small farmers are too poor to affo
enthusiasm of the local farmers. farm inputs and improved farmin
) , , methods.
0  Competent and committed Technig
staff. 0 Low education base amongst lo¢
) N farmers and BYSA associates.
u Favorable natural conditions a
abundant land. U Dengue Fever.
U  Location of the Gota Verde project. U  Land tenure system in Honduras.
a Projects objective to stay small. i Absence of an environment
_ ) specialist andhte Economic orientatio
i  The existence of BYSA and i
N of BYSA.
composition.
U The choice ofeedstock
Opportunities Threats
U0  Ready market for the sale of biodies 0  Yoro is on the path of hurricanes g
. . tropical storms.
0  Availability of funds.
) , , U  Political system of Honduras and t
0  Presence of reliable foreign partners
sudden change of laws.
U  High demand for the projects ideas N
U  Political reluctance and lack ¢
other parts of Honduras. _ _ _
incentives to stimulate renewal
U  Existing law on bioenergy. energy schemes.
U0 Renewable eneyg projects are i Over dependence on diesel to I
encouraged by the Kyoto Protocol a thermal plants to produce electricity.
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the Carbon Voluntary Market. U  The fluctuating prices of petroleu

. . flues.
U  The fluctuating prices of petroleu

flues.

2.6  An explanation of the factors used in the SWQ@ 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 fammand 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, wth 75 percent of its rural population living in poverty and 63 percent of them in
extreme poverfy(IFAD, 2007). On the country poverty map, the incidence of rural poverty in
1998 was 3814 percent for the province of Yoro in which the project is locéifédrld Bank,

2001).

®In the Regional Strategy Paper for Latin America and the Caribbean (208R)(International Fund for

Agriculture and Developmentlefines rural poverty and extreme ruypalerty 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:

A ocwl and economic exclusion and discrimination linked to ethnicity and gender;

A Lack of, or |Iimited access to, services that meet th
Social values and poorly developed rural organizatimake it difficult for the rural poor to gain equitable access to

political and economic resources.
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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” hman 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 cour@gmayagua Ocotepeque Olancho Yoro
Zamorano, based on the agroological and agrolimatic conditions necessary for the growth of
Jatropha, castor seed, girasol and other oil producing seeds. dsreahesen 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 centrallocation 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 techsgiatance 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 fundamehtdjective of staying small. In the statement presenting the project,
the phr asxel fes malolf uel production scheme for
on (STRO, 2007).
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The existence of BYSA and its composition

Biocombustibles de Yoro $@®dad Andnima (BYSA), is a legal structure created at the local
level to managéhe processing and sale of biofuels andpbyducts produced in Yoro.
Membership in BYSA is open to small farmers and shares are affordable at the price of 100
Lempira ($5.2% 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 Jaropha farms established during the Gota Verde Projéwt. activities of BYSA shall

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

1 To administer loans to poor farmers through a voucher system; seedsther farm

input, including technical expertise; and

1 Run an animal fodder and organic fertilizer manufacturing plant, usipydgucts from

the transformation process as raw materials.
The choice of feedstock

The choice of Jatropha as main feedstackmportant 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 furow 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 tafford 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 registeredh the project in terms of land can invest on a surface area of 0.25 hectares.
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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 twezr,a
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 faming 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 weaknts project.

Most of the small farmers and associates of BYSA patrticipate 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 higterdicy 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 repedsed appea
in the news papers on preventive measures against mosquito bites and the mitigation of favorable
conditions required for the reproduction of mosquitoesRtensa SeptembeNovember 2008).

An increase in the amount of stagnant water left behind bycalogtorms, 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 tynahd 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 descale farmers at the expense of poor rural

farmers. The poor rural people in Honduras are made uprofers, rural women, landless
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people and laborers, some of whom belong to ethnic and indigenous groups (IFAD,I2007).
proper measures are not taken 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. dfex{y 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 6s assi st an crethand haaas & means afceducirgrpessurenoa then o

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 ofpetroleum has created a ready market for the production of biodteseduras

depends 100 percent on oil imports. In 2006 it imported fossil fuels for more than US$1,085
millions, which represents 46 per cdafistexportf t he
revenue (Gota Verde, 2007)

Avalilability 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 pamers
The project iI's lucky to deal with partners wh

actually share information and technical knowledge.
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High demand for the projects” ideas in other parts of Honduras

The project has the possibility otéléng 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 o bioenergy

The law on the production and use of bioenergy in Honduras favors the production of biofuels.
The Legislative powers of DECRETO No. 12@07: LEY PARA LA PRODUCCION Y
CONSUMO DE BIOCOMBUSTIBLES was created to legalize the production of bioflibks

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 sacideconomic
development and environmental protection (DECRETO No-2D8Y, 2007)

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

The project has the possibility of benefiting financially and technicatiyn fresources destined

to encouragerenewable energy projects and biomass energy projébts. Kyoto protocol
stipulates that developed countries and countries in transition to a market economy should
achieve their emission reduction targets. These cesntrave the possibility of investing in
emissiongeducing 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 encouragedheTproject could make use of tl&rbon 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 trofmoalss 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
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success in the projects aim of cratinipeal 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 changea$

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 terminaie nTdy
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 arthreat to the economic stability of BY SIA.

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 priceSuch fuctuations 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 biodiesefiet algvays

5 % percent less than the price of regular diesel.
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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 theqt 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 kndwaw 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. Developnent 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 re$¢pdasib
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 @ameri

6. The transfer of knovihhow which focuses on the improvement of the-fioiel 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 ol U Quantity of| The project has planted 400{ The project has achieve

techniques for the Jatropha  ang of the expected 700ha. complete sucas in this
optimization  of other oil | Achieved investment domain. In order to kee
agricultural producirg 2007=50 ha pace with the technica
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processes in ol

yielding crops like

Jatropha an(
Castor bean, thg
have not beel
grown

commercially

crops like
Castor bear
planted  with
the help of
technical

support  from

the project.

2008=350 ha
Expected investment
2009=300ha

th

transformation process, th

assistance and
project has developed

guota system whic
determines the amount
hectares to be planted eve

year. So far the quota hq

before. been met without bein
largely exceeded.
This success has be
achieved with the hel
technical support in th
form of strategic choice @
farmland, nurseries, soO
preparation, planting, pe
and disease control, time
pruning and fertilization.
Output 2 Indicators Main achieements Remarks
Development  a U Number of| 2 engine adaptation worksh¢ The development pace
the local level of training with the processing plant
knowrhow on sessions on th| - Niels Anso from DAJOLCA | strictly in relation to the
producing adaptation ol -Sebastian  Africano  fron production capacity of the
machinery for the engines and th{ ENASA farmers. The diesel an
processing of the local 1 training session on th PPO  production sha
plants for biofuels production of| fabrication of locally mad¢ always be in function of th
and the adaptatio processing husking machines Jatropha output.
of engines for ust machinery. -Jock Brandis from the Fu

with PPO

belly Project
1

manufacture

training session on th

of methan
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Number of
locally
produced
processing

machinery.

Number of
engines
transformed
from diesel use

to PPO

recuperator

1 training sessionon the
manufacture of a biodies
filter

2 training sessions on th

manufacture of biodiesé¢
processors
7 husking machines

1 methanol recuperator
1 biodiesel filter
2 biodiesel processors

6 engines transformed fro
biodiesel to PPO
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U Number

local

inhabitants

trained to run

the biodiese
plant

0 Quantity of
biodiesel
produced

0 Quantity of

PPO produced

of

2 sudents form the technics

college in CEVER ar¢
currently undergoing a lon
training on the complet

production chain of biodiesel.

444.00 gallones

81 gallones

The cost of training g
completely covered by th

project.

alread
Thq
thq

The project is
selling  biodiesel.
fluctuations in
petroleum price marke
equally affect the price

biodiesel. In march 1 gallo

of biodiesel was 6
Lempidas ($3.15)
Presently,1 gallon o0
biodiesel costs 53 ($2.1
Lempidas. In  July, th
biodiesel produced b

BYSA sold at 80 Lempda
($4.2 which is the highes

price.

Output 3

Indicators

Main achievements

Remarks

Development

ol

U Amount

of

0 Peces ( Peces is the na

The currency system is st
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the local trade
network with a
local currency
th¢

production of big

based on

fuels to enhanct
the local economy

local currency

is in circulation

0 Quantity of
cash and Kking
loans disabuse

by the projects

given to the complementa
monetary system to b

circulated by BYSA).

In Cash = 2,353,178.9

Lempira ($123,851)
-Jatropha seeds = 565
kilograms

-fertilizers=393 quintals

-Insecticides= 89 liters

in processing.

The local currency shal
come to strengthe
production efforts alread
established by the kin
loans in the form of seed
other farm inputs an
technical assistance.

It is important to note thg
cash loans are meant
cover the cost of farn
mechanization, filed and
soil preparation, to pa
group labor in the plantin
process, replanting of see
which did not germinate g
did not survive for one

reason or another,

Each farmer receives &
average of about 7,66

lempira ($403)
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U0 Quantity of
biodiesel sold

U Number of
farmers  whog

have received

-Herbicides=794 liters.

391.1 gallons

307 farmers

loan
Output 4 Indicators Main achievements Remarks
The establishmern U The creation ol BYSA created with 107 Inclusive functions of

of a legal

structure, run by

local partnerg
which shall
coordinate the

production chain

in the long run

an enterprise

registered members.

BYSA: To act as bsiness
unit which can acquire
loans for the benefits of th

farmers;

to administer loans to pog
farmers through a vouchg

system, seeds and oth
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i

N

Local
representation
in BYSA

Small farmers
represented i
BYSA

43 members of BYSA are fror
Yoro

Out of farmers 250 farmers (2
women and 223 mer
participating in the productio
of feedstock;

40 are registered members
BYSA (6 women and 34 men

farm  input, including

technical expertiseand

to run an animal fodde
and organic fertilize
manufactureplant to make
use of byproducts during

the processing of biodiese

BYSA is currently
experimenting on the sa
of biodiesel produced fror
vegetable oil waste
processed at the projeq

experimental plant.

One of the main issues (
the agenda for thenext
BYSA General Assembly i
to discuss on the hig
representation of no
farmers in the enterpris
Presently, 70 registerg
members of BYSA are ng

farmers. They own sharg
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and land but do not inve

in the production o
Jatropha.
U Private 2, FHIA and FUNDER
development
agencies
represented i
the formation
of BYSA
U State ministrieg 3, CERNA, DICTA, SAJ
with which the
project has
links
Output 5 Indicators Main achievements Remarks
To focus on 0 Number of| 6 out of Honduras
capacity building meetings and 4 inside Honduras
in northern workshops
Honduras, bu; attended in
after the third which the deas
year, the of the project

organizational
be

disseminated  {«

models  will

other countries ir

Central America.

are presented.

U Number of

meetings  anc
workshops
hosted in which

the ideas of thg

2 General Assemblie
organized by BYSA

1 Constitutive Assembly

14 meetings held bythe

executive board of BYSA

A frequency of 2 meeting
per months are held by tf
executive board of BYSA
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project are

propagated.
Output 6 Indicators Main achievements Remarks
The transfer of U Number of| 2 training sessions on th
know-how which training manufacture  of  biodiese
focuses on th¢ sessions processors
improvement  of organized 1 training session on th
the biofuel manufacture  of  methan
production  ang recuperate
marketing system 1 training session on th

that can provide
important new
income and
employment
opportunities  tg

the disadvantage

(mainly rural)
population in
Northern
Honduras.

manufacture of a biodiesel
filter
4 training sessions on th
transformation of  diese
engines to PPO engines

1 training session on th

manufacture of methan
recuperate
1 training session on th

manufacture of a biodies

filter
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U Attendance ratg
at project

activities

U Web

information

U Television and
radio
documentaries
and interviews
made on the

project

An average of 30 participan

per actvity.

Web site created

5 programs on the project ha
been broadcasted on televisiq
3 programs on the project ha

been broadcasted on radio.

The attendance at th
training sessions is functig

to the needs athe farmers

The attendance rate
higher when it concern
training session directl

linked to farm activities an

the production of thg¢
Jatropha  seed befo
processing.

The programs are main
an  encouragement {
farmers who have not y¢

joined theproject.
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The project has achieved complete success in the cultivation of Jatropha. Out of 700ha planned,
400ha have been planted.id important to note that the commercial and medium {acgée

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 successfutapturing the minds of local farmeaad involving them

in the production chain. In 2007, 31 farmers werasteged 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 tohte fluctuation of petroleum fuel prices and the marketing
experiments carried out with vegetable oil waste. BYSA has already39dld gallons of
biodiesel at different prices during the year. In March 1 gallon of biodiesel was 60 Lempira
($3.15). Preselyt, 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 towardstisformation

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 awarenessn 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 assistant® giv

the farmers during planting. It is important to note that these sensitive issues are justified as part
of the raison doé°tre for the r(PECRBTOINyg.14dnact ed
2007, 2007).
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2.8 Problems met in the course of the intership 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, | redesigned my data
collection phan 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 immigratibems. 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 ofvimg 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 vdifficult 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 aboveffigtional level. It may have caused a delay in data collect, the reason more to

speed up the last phase of data collection.
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3. Section lll: Internship Final Report

3.1 Introduction

Though highly contested in the past, biofuels are progressively beimmgideced 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 inclutiedfood for fuel debate

which addressed the competition between food and bigfueduction 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 productchains. Likewiserecent 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 torevironmental 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 ener@yofuel projects developed in the rural aseaf
Developing countriehiave 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 Bould 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 povethe antequal

distribution and access to resources in poor rural communities.

As biofuel projects proliferate globallyt, shall be important to examine the exact role which
biofuel production can play in achieving sustainable development and peacetebnation 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.

70



This Final Internship Report examines the nexus between bipfoduction, 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 sustgite 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 cultiation of Jatropha wrcas, 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 Rgpo 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 ariéf 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-socolmomic and environmental
impacts ofthe 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

i mpact of the projectds actvesities at the | oc
3.2 FollowT 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 amdound Yoro

Indicators Main achievements Remarks

0 Focus groug Meeting with the executiv{ Sustainability and Gende

meetings board of BYSA. equality in the projec
were discusse
thoroughly.
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U Surveys during Two surveys were carried ol The aim of thesg
meetings during prgect meetings. Th¢ interviews was to xdract
meeting  brought togeth¢ information from the
project staff, farmers, and oth| variety of participants, o
community members involve| their perceptions of th
with the project. Survey topicq project and itS
1. Farmer involvement il sustainability.
feedstock production
2. The perception of peace
Yoro
0 Survey on| An audience of 200 people w{ This survey beneid
peace anqg surveyed using open ended g from the participation o
poverty in| closed questionnaire. a diversified audience
Honduras People from differen
walks of life,
backgrounds, and ags

came up with differen

opinions.

for case study

communities

Data collection

Two communities organized |
feedstock production grouf
were visted. Respectively,
womenos grou
Indigenous Group were Visitg

at the periphery of Yoro

Farmers were given 3
opportunity to identify,
possible indicators t
determine if the biofue
project which they arg
part of is implemented i

a sustainble manner.
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U Interviews with| Oneto-one discussions ar The interviews werg
office staff focus group discussions we designed to obtai
carried out. information  on  the
general perception of th
project and, mos
especially, its success a
sustainability

Out put Il: 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 Groug Find common themes ar Results shall be used as fi
Meetings possible arguments  frof hand information to back ma
pertinent remarks made duri arguments.

meetings.

Surveys Surveys shall be analyz¢ Resuts shall be presented
depending on the questiqthe form of graphs, pie char
asked. Where th questiong and bar chart

asked are opeended ang
require extensive answefer
example the definition o
peace common themes shg
be created. Otherwise, whe
survey questions are close
data shall be analyzed

relation to the frequency (
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answers chosen.

Interviews

Interviews shall be analyzed

relation to arguments raiseq

Results from intervies shall

be represented in the form

Answers obtained shall L excerpts, quotations ar
used as arguments either | explanations in the footnote.
support or against a theo

raised.

Documentation Earth Charter EthieBased| Results from analysis mag
Assessment Tool, ECAssess using the Earth Charte
shall be used in analyzing tf document shall be presented
sustainability of the GVP. the form of graphs an
arguments. Pictures takg
during filed activities shall by
used to further support th

arguments made.

Output lll: Report Writingand submission

The final report document shall follothe 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
3.3.1Challenges 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
tenuresystem, 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
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frustration because, though they are important factors of sustainable rueddpheent 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 invedvthe 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 ofgducing 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, At he survival i nst i neandoppantuhities haveu n e q u
rendered poor rural communities hopeless. In the definition of environmental security, FESS,
(2007) makes mention of a nations capacity to mairgaimd governance and management; and

the sustainable utilization of its natural sasces 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 resoues, it was difficult to preach environmental security, especially in a
society where the socicultural 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 cHdregstidy demonstrated
thatthe gender imbalance in the project is very strong lsecaacess 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.
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One of he main reasons why the Honduran government encourages the production of biofuels is
because of the possibilities whighcan provide for rural developmehEven so, there is no
guarantee that projects like Gota Verde will directly support rural develoginspecifically for

issues related to environmental securiigcause 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 communitiesdaese of multiple social, political, economic,

and natural hazard problemBor example, theHondurangovernment has carried out public
expenditure adjustments in the rural sector which has resulted in a drastic reduction in services
for poor farmers (IFAD2009).

3.3.2Possible Solutions

One of the solutions adopted was to analyze the GVP from the-emmi@mic, political,
historical and cultural context of Honduras. The difficulty of the GVP to directly help the poor
rural communities of Yoro can not bienited 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 secusit mi smatch the projectds mandate in
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 groupsingciudmen,

the poorest and landless communitgmbers, and Indigenous Groups.hltigh the GVP works

with a couple of such groups, the project originally targeted land owners who are mostly rich

me n . Under such conditionsarf enehedaoamantdal heeo
seeking a solution is by making recommendations which may require new funds for

readjustment.

"The government of Honduras passed a bioenergy law which encourages the production of biofuels as a means of
promoting rural development and reducing tkeuntries dependence on imported fossil fudlECRETO No. 144
2007: LEY PARA LA PRODUCCION Y CONSUMO DE BIOCOMBUSTIBLES
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3.4 Historical developmentof the Gota Verde Project

The Gota Verde project was started in April 2006 with the aim wiodkstrating the feasibilitgf
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 aonsortium of six European organizations, in collaboration aéberal local
counterparts, the projeencourages the use of agricultural and technical processing skills in
producing biofuels from a range of selected oilseeu#ly special emphasis on Jatropha

cultivation®

3.4.1 Pre Project Analysis

Before the pract 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 Honddrd@ise first phase of experimentai®

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 Palnklaeis guineensjswhich at that moment were the most

available raw materials in the region.

These investigations contributed developingstrategies to reinforce the rural adrased
enterprise in Hondura®\gro-based enterprises specialized in the production of biofmeals

hdp local economic systems and agro industrial chains by providing them with a source of

8 Based on data collected frd®\CT Foundation, (2006) and Jongh, (206he ter m AJatrophaod sha
this document to refdp the species Jatropha Curcas which belongs tBupeorbia family There are

approximatelyl70 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 animalsuamdehn s due t o the presence of fc
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, Jatropbedss 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
AEstudi o, para | a Producion , Tr arsdfidrl maciemin Hpo nCGamersadi al |
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energy in times of fuel shortages and fuel price hikes. Thay also contribute to local
economies through the creation of jobs and income generating activitiesothetpn 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 ¢ produ
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 ng=etvith members of the
National Association of Renewable Energy Producers in El Sal@daciacion deNacional
Productores de Energia Renovaldad the Management and Technical teams of OCTABON

S.A in Guatemala.

The investigating team headed by STR&ne 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 wb 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 possibilitieof associating Jatropha with other food crops;

- ldentification 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 suffem fthe lack of

government support.

%Biofuel Project/Company in Guatemala.
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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 peoj: 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 capitdithe 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 loedldevelopment agencies:
FUNDER and FHIA for the following benefits:

FUNDER is in charge of providing technical assistance to farmers for the creation andujpliow

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 rause of biomass after pressing out the oil from the seeds, for the production of animal
fodder, fertilizers and insecticides.

Subsequent developments in theta Verde project are directly related to the accomplishment of

the following work packs:

Work Pack |: General Coordination;

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

Work Pack IV: Technical Assistance to Farmers;

Work Pack V: Adaptation of engines from Diesel to PPO and the provision of fafow

services;

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

Work Pack VII: Divulgation of Project in Europe.

3.4.3 A Crtical 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 successf the project. First, the short life span of the project; and secondly, recent cuts in

technical assistance provided by the project to local farmers.
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The trial period of 3 years (200362009) sponsored by tH2OEN Foundation, HIVOS and EU
COOPENERmMay nd 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 Jatropbased biofuels for local use and sale shall necessitate Jatropha
plants which have been yielding fruits duriagperiod of at least five yeargnder 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 harvestd after 90 days of growitBartoli, 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 technicahd 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 planay 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 landlgles, which may destroy Jatropha plantations and other necessary elements of
the processing sector of the projdebr examplein the months of October, November and part

of December 2008, the GVP lost 76.83 hectares of oleaginous plants (out of &f #88l22
hectares planted) due to heavy rafsich causedlooding and landslides (FUNDER, 2008).

" The guantity of Jatropha seeds produced from a Jatropha plantation increases progressively every year after the
first year of planting as follows: Year I, 200kg; Year Il, 600kg; year I, 2@0Mear IV, 3000kg; Year, 4000kg
(Bartoli, 2008).

2 From the total amount afleaginous plantation221.14 hectares is covered by Jatropha, 75.61 hectares by Castor
bean, 1.59 hectares by Sesame and 2.98 hectares by Soya beans
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The loses were registered after farm lands were transformed into impenetrable swamps for
almost two weeks by a Tropical Storm which hit the north ast @faHonduras, producing

More than 600 mm of rain fall over a period of 12 days.

I n order to meet the projectods objective of
required to test the economic and technical feasibility of running the traregfon 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 whickielhadditional revenue requires

time and technical assistance. Taed use changes involved in the production of feedstock may

be detrimental to the poor rural farmer in case the project does not susceedlingly, factors

which must be taken into neideration 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.

Surpisingly, in 2008, the GVP was obliged to layoff part of its technical staffcluding one
agronomist-- due to the exhaustion of funds which had been budgeted for financing technical
assistance provided to farmers. The absence of an agronomist inctoreo$ehe project shall
significantly affectf a r memthu8iagsnto venturein 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 municipies. 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 slifattathe quality and
productivity of t he Jatropha pl antations as
productivity in the Jatropha plantations may decline as a result of a cutback in the frequency of
farm visits by the projects agronomists.

SinceJatropha 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 takfeomers 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.

3 Framers in Yoro complailf 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 carriecbbatgxpenditure adjustments in the rural sector
which has resulted in a drastic reduction in services for poor farmers (IFAD, 2009).

83



During a focus group meeting with theat membe

motivated them to join the project, At he
agronomi sts, 0 was rated as one of the main
Jatropha seeds as an alternative source of revenue. Due to the inadHgstaty 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. In72@uit 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).

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 farmnputs 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 fashalishelp 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 then

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
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