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Abstract: Against the background of an expanding bio-fuels regime within agriculture, this article
explores the ongoing efforts of the local network Gota Verde (in Yoro, Honduras) to harness the fuel-crop
Jatropha curcas for local sustainable developments. Although the territorial approach of Gota Verde is
and ongoing process — and different trajectories are still open — its main sustainable characteristics are:
Firstly, the creation of local social structures aimed at developing sustainable production and utilization
systems of Jatropha and its related products; Secondly, the creation of a complementary production
systems of Jatropha and food crops; Thirdly, the development and conservation of the local genetic
variety and productive diversity of Jatropha. The article attempts to go beyond the pro-contra debate on
bio-fuels to search for possible sustainable trajectories.
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INTRODUCTION

Worldwide, the attention given to bio-fuels is increasing rapidly. The transformation of agrarian lands into
industrial units for the production of energy is just one side of the new bio-fuels regime.? This regime is
characterised by an ethically indefensible agrarian production system in which land and resources are used
to grow crops in order to provide energy inputs for developed (and developing countries), instead of

meeting the nutritional needs of the hungry world. A situation expressed by some (Fresco 2006; GRAIN
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2007; Rabbinge 2007) in terms of the dilemma: fuel for the rich or food for the poor.® It is against the
background of this development that this article seeks to gain a better understanding of the ongoing efforts
aimed at local sustainable developments to shape the emerging Jatropha curcas® bio-fuel regime. In terms
of the aforementioned bio-fuels dilemma, the intention of these networks is to assist in the development of
‘energy for the poor’, but without, of course, harming local capacities to access food.

This article aims to shed some light on the tensions created by global regimens in the development
of local specific bio-fuels. Globally, we are witnessing the emergence of a new world order as analysed by
Chomsky (1992) and Stiglitz (2002) among others. Hardt and Negri defined this global order as
‘Empire’(2000; 2004), indicating a reconstruction of social and natural spheres. The major characteristic
of Empire is the emergence of a ‘network power’ controlled by the dominant nation-states along with
supranational institutions, major capitalists corporations, and other powers (Hardt and Negri 2004). This
power is increasingly centralised in a reduced number of actors and, utilizing information and
communication technologies, is breaking through the space-time constraints experienced by the previous
colonial order. Negri (Negri and Dufourmantelle 2004) argues that this form of governance tries to impose
itself on the whole planetary citizenship. Van der Ploeg (2005; 2008) has stressed how the effects of
Empire are most visible in the rural space. He argues that Empire crystallises in almost all spheres of
agriculture, and by linking poor places of production to rich places of consumption, it promotes a top-
down development of the rural. In this way, the dynamics of Empire detach agriculture from the territorial
domain with its natural and social elements, in order to reconnect it with the logic of global markets.

Notwithstanding the power of global bio-fuel regimes and networks, agriculture is, however, a
territorial activity in which local specific natural and social dimensions interact. Therefore, although
different farming systems are linked with each other, they nevertheless contain contemporaneously their

own identity (Ploeg 1992, 19), their own territoriality.

3 See e.g. www.fao.org/bioenergy
4 Jatropha curcas is an oleaginous plant that is used for the production of bio-fuels. | will give later more details
about the plant.
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This article starts by sketching a global bio-fuel regime which is shaped by power networks
formed by large corporations and supported by policy makers. In this context a new Jatropha regime is
emerging (paragraph 2.1.). This regime is shaped by the same forces and is in turn shaping Jatropha as an
industrial crop, even though some relevant scientific literature recommends not doing so (paragraph 2.2.).
Section 3 explores a local multi-stakeholder network (Gota Verde) comprised of peasants, NGOs, and
research institutes involved with growing, transforming and using Jatropha and its products by and for the
benefit of peasants’ communities in the department of Yoro, Honduras. The conclusion (section 4) stresses
that although the new emerging bio-fuel regime is shaping jatropha towards a further bioindustrialization,
within the framework of local multi-stakeholder networks here analysed, jatropha is, nevertheless,

sculpted towards local sustainable developments.

BIO-FUEL REGIMES

Bio-fuels have been presented both as villain and hero. Bio-fuels are fuels produced from biological
materials. Some bio-fuels are produced on the basis of agrarian products that are now seen as -biomass-
industrial inputs for the production of energy. Bio-fuels can be produced using different, interchangeable
sources. Bio-ethanol,® for example is produced from corn, sugarcane, sugar beet, or cassava, etc.
Biodiesel® is produced from rapeseeds, soybean, palm, jatropha, etc. The economic and environmental
efficiency of these crops is variable, as are the impacts of their production at the local, regional and global
levels.

Bio-fuels have been developed in many regions, especially in oil-importing countries, since the
oil-crisis of 1973. The economic motivation has been complemented by recent worldwide concerns with

environmental issues, notably global warming. It was in this context, in 2003, that the European Economic

® An alcohol produced during the fermentations of sugars. Yeasts transform sugars into alcohol, which is then
distilled and purified.
® Methyl-ester produced from vegetal of animal oil.



Community initiated the promotion of bio-fuel usage for transport’ aiming to (by 2010) mix 5.75 per cent
of bio-fuels with the total diesel and gasoline. In the USA, president G.W. Bush called on the country to
produce 35 billion gallons of renewable fuel a year by 2017 (Otsuka 2007-2008). The economic urgency
for raised bio-fuel production has only been heightened by the recent (2008) oil price jump.

These developments have some politicizing dimensions with respect to the emerging bio-fuel
regime. First, bio-fuels play a role in the price increase of food crops. World prices for agrarian products
are expected to raise because of the growing demand not only for food, but also for bio-fuels (OECD-FAO
2007). A recent illustration of this food-fuel price relationship is the world market price of maize, which,
as of mid-2007, had soared to more than 50 per cent higher than the average for the period 2001-2005
(Dijksterhuis 2007), among other factors, because of the use of maize for the production of ethanol®. This
price rise has had already dramatic consequences in Mexico where maize is a staple food, and the price of
the popular maize-based “tortillas” quadrupled.’

Other negative politicizing dimension of the emerging bio-fuel regime includes the tendency for
peasants to be driven out from rural areas in the push for land by industrial farmers and other companies
investing in the large scale production of bio-fuels (IDMC and Council 2007; Palau, Cabello et al. 2007).
Also, the planting of land for bio-fuel purposes not only compete with food crops (e.g. Land and water
(Aarden 2007)), but also is causing the further deforestation of wild-areas (Ernsting 2007).%° Finally, some
reports have appeared that question the sustainability of this energy source. Pimentel and Patzek (2006),
for example, argue that bioethanol is unsustainable for reasons of fuel efficiency: the fossil fuel required to
produce ethanol is larger than the energy, value of the ethanol produced, at least with current technology.

To these politicizing dimensions also should be added the omnipresent realities of global power.

The bio-fuel regime is controlled by a network- power led by dominant nation-states together with large

" European Directive (2003/30/EC).

8 In 2007 21 per cent of USA acreage was dedicated to corn production of which 16 per cent was used to produce
bioethanol (Source: United States Department of Agriculture, 2007, crop production report, NASS).

® “With 240 kg of maize required to produce just 100 litres of ethanol, surely the choice is between producing more
food or more fuel. That quantity of maize is equal to the food requirement of one person for year!” UNEP (2008).
1% In Brazil, during the last six months of 2007, 303,514 ha of rain forest was cut down to make space for soybeans
plantations Brunwald, M. (2008). Again, it is argued, the problem is exacerbated, in that the use of crops for bio-
fuels will erode agro-diversity UNEP (2008).



corporations. In term of countries, Brazil had been the largest producer of bio-ethanol until 2006, when it
was overtaken by the USA (Brazil is still the most successful producer of bio-fuels due to its low
production costs, advanced technology and management systems). China ranks third, but in contrast to
Brazil and the USA Chinese national policies have been relatively restrictive in expanding ethanol
production, mainly for food security reasons (Mol 2007). As far as corporation control is concerned, for
instance, Monsanto controls 41 per cent of the maize global market, Cargill is the largest shipper of raw
sugar from Brazil, 60 per cent of the land area used to produce palm oil in Malaysia is owned by
corporations and only 9 per cent by individual landowners, and just five companies control 60 per cent of
the entire Brazilian production of soybean (GRAIN 2007). Altieri and Bravo (2007) suggest that the final
beneficiaries of the bio-fuel revolution will be the grain merchant and biotech giants, along with the
world’s major petroleum and car companies. This is one of the most disturbing aspects of the bio-fuel
regime — it strengthens the cooperation of powerful actors from different sectors: oil industry, agribusiness
and biotechnology. For instance, BP (formerly, British Petroleum) has started a joint venture with
DuPont,™ and Associated British Foods (ABF) for the construction of a huge bioethanol plant alongside a
high technology demonstration plant. BP and ABF subsidiary British Sugar would each hold 45 percent
stakes with DuPont owning the remaining 10 percent. The bioethanol plant will be built on BP's existing
chemicals site at Saltend, Hull (UK) “to develop the next generation of bio-fuels’.*2

The bio-fuel regime is mainly shaped by power-networks formed by large corporations and
supported by policy makers. Next we focus on a new regime emerging within the context of bio-fuels,
concentrating our attention on whether such a regime may have an opportunity to reconstruct the social

organization of the production from the perspective of specific local interests.

The Emerging Jatropha Regime

™ puPont and BP collaborate together to develop bio-fuels since 2003. See:
http://www.bp.com/sectiongenericarticle.do?categoryld=9017021&contentld=7030626. Downloaded June 2008.
12 hitp://www.bp.com/genericarticle.do?categoryld=2012968&contentld=7034350. Downloaded June 2008.
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The plant Jatropha curcas belongs to the Euphorbeaceae family. There are several species of Jatropha,
but when people nowadays refer to ‘jatropha’ they mean Jatropha curcas Linnaeus — for simplicity sake
the usage assumed here also. Jatropha is native to Central and South America (the tropical America). It
was probably distributed by Portuguese seafarers from the Caribbean, via the Cape Verde Islands and
Portuguese Guinea (Guinea Bissau) to Africa and Asia (Heller 1996).

Etymologically, ‘jatropha’ derives from the Greek iatrés (doctor) and trophé (food) which implies
medical uses (Heller 1996). Indeed ‘physic nut’ is its common (English) name and the jatropha has many
traditional medicinal uses (e.g. to cicatrizant, purgative, etc.). It is also used for the production of soap,
while due to the toxicity of its leaves it is extensively used for hedging to protect arable land and orchards

from cattle (living-fences™).

The jatropha has come into public attention, however, Table 1. Crops’ fuel production
L . . . Plant Litres of oil per
primarily because of the high oil content of it seeds (see table hectare
. . . ) Qil palm 2400
1). Jatropha’s oil is of high quality: the ‘Pure Plant Oil’ (PPO) Jatropha 1300
can be used directly to power stationary motors with a constant Ejrr:?lso?/?/(ir (13380
Soybean 400

rpm (electricity generators, water pumps, etc.), lamps or Source: UNDPAWB. Jatropha Tigure

. . . . . from Indian Planning Commission. In:
kitchens or in adapted diesel motors (with a changing rpm). (Fairless 2007) g

Jatropha oil is also processed (through transesterification) into biodiesel. Finally, as the jatropha plant can
survive in relatively dry, poor soils, its cultivation on marginal land might not threaten food production.
This characteristic has increased interest in the plant, particularly as a source of extra income for peasants.

The high, good quality, oil content of the seeds and general hardiness of the plant have led to a
good deal of publicity, hype eve, around jatropha. However, since relatively little is known about the
agronomic performance of jatropha for fuel production, this talking up of its potential might lead to risks
and unsustainable practices.

Notwithstanding the lack of information, however, large concerns and public institutions are

heavily investing in jatropha. For instance, D1 Oils pcl the UK-based global producer of biodiesel is one

'3 Spanish cerca viva; lit. ‘living fences’.



of the mayor players. Among its many global jatropha operations is a (50/50) joint venture with BP, ‘D1-
BP Fuel Crops Limited’, aimed at the cultivation of jatropha for the large-scale production of biodiesel.*
Another company, Mission Biofuels Australia, has more than 40,468 ha in India and several nurseries
producing jatropha to feed its Malaysian refinery." The English company NRG Chemical Engineering Pte
signed a US$ 1.3 billion deal with the state-owned Philippine National Oil Co in May 2007. NRG
Chemical will own a 70 per cent stake in the joint venture, which will involve the construction of a
biodiesel refinery and two ethanol distilleries, and a US$ 600-million investment in jatropha plantations
that will cover over 1 million hectares, mainly on the islands of Palawan and Mindanao (GRAIN 2007).
Large public investments are also shaping the emerging jatropha regime. In India, the government has
already cultivated around 500,000 ha.*® In February 2007 China, which claims to have 2 million hectares
of jatropha already under cultivation, announced plans to plant an additional 11 million hectares in its
southern states by 2010. Neighbouring Myanmar (Burma) has plans to plant several million hectares; and
the Philippines, as well as several African countries, have also initiated large-scale plantations (Fairless

2007).

What Jatropha Can’t Do

The massive investments in jatropha are linked to scientific research that tries to domesticate the plant. It
has been claimed that the problem with jatropha is that it has not yet been domesticated. This is usually
stated within the context of jatropha usage for the production of fuel. From another perspective, however,

jatropha is already domesticated. As mentioned, human beings have long used the plant for a wide range

 Under the terms of the agreement, BP and D1 Oils will invest around US$ 160 million over the next five years. D1
Oils will contribute their 192,000 hectares (March 2008) of existing plantations in India, Southern Africa and South
East Asia to the joint venture, which will have exclusive access to the elite jatropha seedlings produced through the
D1 Oils’ plant science programme. See:
http://www.bp.com/genericarticle.do?categoryld=2012968&contentld=7034453. Downloaded March 2008.

15 See: http://www.missionbiofuels.com/project.php. Downloaded March 2008.

18 This is the first phase of a national program. Biodiesel production is intended to be managed by local governing
bodies at villages’ level, and coordinated nationally by a consortium of government departments. Should this
succeed, then a second phase will commence involving the planting of 12 million ha and privatization of jatropha
biodiesel production Fairless, D. (2007).
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of purposes. So it could be argued that the scientific community has just not found these traditional uses
interesting enough to warrant study. The scarcity of scientific information on jatropha effectively make it
a neglected crop (Heller 1996). This situation started to change after the oil-crisis of the 70s, after which a
body of scientific literature on the plant started to develop (Heller 1996)." With this in mind, therefore,
one might argue that the degree of domestication of the plant be considered with respect to its
scientification and industrialization rather than with the mere adaptation of jatropha for human needs,
which has a much longer history.

The main wave of scientific research on jatropha (jatropha scientification) has been conducted
within the bio-fuel regime outlined. Genetics and genomics play an important role in this scientific
research. For instance, D1 Qils has signed an agreement with KeyGene NV (NL), one of the global
leaders in the science of genetic fingerprinting, to pursue genomics research in jatropha. KeyGene genetic
fingerprinting technology enables the identification of different jatropha cultivars through genetic
markers, and is expected to significantly increase the efficiency of the D1’s breeding programme for
developing high-yielding jatropha cultivars. D1 will act as the exclusive supplier of selected, high-yielding
jatropha seeds and seedlings to the joint venture, D1-BP Fuel Crops referred to above. D1 claims that after
having scientificised jatropha through genomics, they will be able to increase oil yields from 1.7 tons per
ha. to up to 2.7 tons (Manis 2007). D1 will most probably distribute its bio-fuel in global markets which
expected higher revenues than in Third World countries.

In this context, by converting it into an industrial input for the production of bio-fuel, jatropha is
appropriated by external actors from its traditional users and uses. Structures are created that produce
jatropha as a commaodity, locally, to be traded in global markers. New labour and power relations emerge
as a result. For instance, a context is introduced in which small-scale jatropha farmers find themselves in

competition with large fuel multinationals, insofar as they both produce fuel for transportation. The

17 Jatropha is now listed on the (Biodiversity International supported) Global Facilitation Unit for Underutilized
Species data base of crops. See: http://www.underutilized-species.org/default.asp
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potential that jatropha might have as source for a local-oriented production of energy thus becomes
constricted.

Remarkably, scientific studies highlight the fact that jatropha might be especially suited for small-
scale agriculture, alternative production systems (e.g. intercropping, living fences) and for a local-oriented
use (Francis, Edinger et al. 2005; Asselbergs, Bokhorst et al. 2006; Achten, Mathijs et al. 2007;
Jongschaap, Corré et al. 2007; Ouwens, Francis et al. 2007; Ouwens, Francis et al. 2007). Achten et al
(2007), for instance, report a case study in which jatropha was cultivated intensively, but the extra energy
invested in the application and production of irrigation and fertilizer did not completely pay off in an extra
energy production in the form of biodiesel. The same authors compare this high input case with an
example of low input cultivation of jatropha, arguing that the later has a better energy balance (Achten,
Mathijs et al. 2007).

Jatropha is argued to have great potential for production that jatropha has in its natural
environment of semiarid and arid lands (Jongschaap, Corré et al. 2007; Ouwens, Francis et al. 2007).
Successful traditional applications additional to those already mentioned (jatropha as living fences, for
medicines, lighting/cooking, fuel, and soap) include its employment for soil-water conservation, soil
regeneration, and erosion control, and for the production of insecticides, bio-feritlizer and firewood. At the
same time, questions are raised about the feasibility of large-scale industrial production of jatropha for
bio-fuels, which, taken together, undermine confidence in its likely success. To begin with, yield cannot
yet be predicted with any degree of accuracy, and promising seed sources that perform successfully in one
location may under-perform in another (Ouwens, Francis et al. 2007). Secondly, there is not much known
about the environmental conditions for flowering and fruit setting, which has possible consequences for
mechanical harvesting. Also, jatropha seems to be resistant to plagues and diseases in its traditional
environment (in living-fences or as isolated trees), but this resistance is expected to disappear when the

crop is cultivated in plantations.’® Finally, the production of jatropha might not be a low labour input as

18 E.g.: http://www.icrisat.org/Biopower/WanietalBiodieseINov2006.pdf Downloaded March 2008
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has been claimed, so the cost-effective relation for large-scale monoculture plantations might be
unprofitable.'®

These socio-agronomic characteristics make jatropha an interesting source of energy (and other
inputs) in rural isolated areas. However, against the background of the increasing industrialization and
biotechnologization of agriculture, and particularly of the emerging agro-fuel sector, it is apparent that
contradictory dynamics in the use of jatropha as a source of energy production are in play. On the one
hand jatropha is decoupled from its socio-cultural territory to be reconnected by bio-fuel power-networks
and their (abstract)global market developmental logic. On the other hand, relevant scientific literature
recommends that the energetic potentialities of jatropha be linked to local developments. With this in
mind, we turn now to focus on the strategies of local networks aimed at harnessing jatropha towards local

sustainable developments in Yoro, Honduras.

ENERGY FOR THE POOR: RESTRUCTURING THE JATROPHA REGIME TOWARDS

LOCAL SUSTAINABLE DEVELOPMENT IN YORO, HONDURAS

This section provides an example of small-scale jatropha production and its usage to address some of the
energy needs of a rural region in Honduras. It focuses on a multi-stakeholder network coordinated by the
project Gota Verde® in the department of Yoro which works to promote the local production and

consumption of bio-fuels, organised mainly (though not exclusively) around jatropha.?* Hondurans refer to

% Investments in the development of large-scale industrial production is moving forward rapidly (above, Section
2.1), so the extent to which these doubts and suspicious will be realised should become apparent over the next few
years. Unfortunately, however, the politicization of the bio-fuels sector under the current bio-fuels regime can be
expected to skew already complex scientific analysis of industrial production systems when it comes to e.g. costing
calculations. C.f. the debate about the energy inputs required for corn-based ethanol. See Patzek Patzek, T. W.
(2006).

% Green Drop: www.gotaverde.org

2 The network is also experimenting with other oleaginous plants, such as Castor (Ricinus) and soy. Actually, Gota
Verde is currently producing around 795 litres of biodiesel from used cooking-oil from restaurants. Also, a scheme
organised in coordination with the Spanish NGO Movimiento por la Paz hacia el Desarme y la Libertad (MPDL),
and local schools, has been started to involve local kids in the recollection of domestic oil.

10
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jatropha as ‘pifion’, so, to better connect this section to the research context, the local, Spanish name for
the plant will be used here also.

Gota Verde is financed by the European Community (COOPENER), and the Dutch foundations HIVOS
and “Doen’,”? and the intention is to promote the regional development in Honduras by the small-scale
production and local use of bio-fuels and their subproducts.

Honduras is the second poorest country in Central America. Two out of every three people in
Honduras are poor (per capita income less than US$ 1.50/day); and three out of every four poor people are
extremely poor (per capita income less than US$ 1.00/day) (Jansen, Siegel et al. 2006). Most of the
country’s poor live in rural areas and depend on agriculture to survive?. Poverty in these areas continues
to increase (Jansen, Siegel et al. 2006). Moreover, the property of the arable land is unequally divided.* In
the department of Yoro, the average income is US$ 1.8 a day, the malnutrition rate is 33.2 per cent, and
only 10 per cent of the population have sewerage system (MAMUNCRAC 2007). Poverty is situated in
rural Yoro (only a quarter of the total population lives in towns of over 2,000 inhabitants). The main crops
cultivated in the local, low input farming are maize and beans, used for household consumption.

Honduras is sometimes seen as the archetypal ‘banana republic’. Financially, the country is in a
dire situation, with a crippling negative trade balance constituted by annual imports worth twice the value
of exports (US$ 2 billion as opposed to over USS$ 4 billion). The USA is Honduras’ largest trading partner,

purchasing more than half of its total exports. The Honduran trading situation can be regarded as

Z hivos: http://www.hivos.nl DOEN: http://www.doen.nl The funding is worth some €1m over a three year
period (2007-9) and flows through six European organizations:

e STRO, NL (hhtp://strohalm.nl). Project coordination
HIVOS, NL. Economic management
IEEP, UK. Environmental policy
Dajolka, DK (www.dagolka.dk). Press, filters, etc.
Ageratec, SE (www.ageratec.com). Biodiesel processing

e FACT Foundation, NL (www.Fact-fuels.org). Jatropha information gathering
2 Source: www.worldbank.org
2 In fact, over half of the arable land in Honduras is owned by either the Honduran government or by the two largest
banana companies: Chiquita and the Dole/Standard Fruit Company Humphrey, C. (1997). Honduras is sometimes
seen as the prototype of “banana republic”. Looking from the opposite perspective, the huge majority (72 per cent) of
agricultural producers in Honduras own very little (11.6 per cent) of the cultivated area, while 35.8 per cent of rural
families are landless Gottret, M. V. (2007).
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representing a post-colonial relationship, in which Honduras sells raw materials or primary products, and
buys manufactured products (including oil and oil-based products).?
These dynamics of Honduran trade are reflected in, and countered by, the primary objective (promoting

local production and consumption of bio-fuels) of the Gota Verde-coordinated local network in Yoro.

Energizing the Territory

The developmental efforts of Honduras are very vulnerable to natural adversities and shifting international
agrarian power relations.? The country is also vulnerable to fluctuations in the price of oil. Importing
approximately 13 million barrels of oil a year, the country depends heavily on external petroleum
(Rothkopf 2007). It was in this context that the President of Honduras, Manuel Zelaya, announced in April
2006 that the domestic energy consumption would be mainly based on biodiesel within five years (La
Prensa 2 April 2006), and the ‘Bio-fuels Production and Consumption Law’ for the promotion of bio-fuels
was introduced.

Honduras currently produces some 56,800 — 75,700 litters of biodiesel per day. Of this, 45,400 — 56,800
litters are derived from palm oil. The production of palm ail is in the hands of two large companies.”” The
remaining biodiesel production comes from fish oil, particularly from tilapia (Rothkopf 2007). Honduras
ranks sixth in the world in terms of area of palm-oil cultivated. Production of palm-oil has more than

doubled over the last decade to reach 246,350 metric tons in 2006. However, 58 per cent (142,360 metric

% Exports: coffee, shrimp, bananas, gold, palm oil, fruit, wood; imports: oils and lubricants, industrial chemicals,
plastic materials, paper and related products, electrical materials and equipment, and medical supplies. Source:
www.caftaintelligencecenter.com/subpages/Honduras.asp Downloaded January 2008. Moreover, by signing the
Central America Free Trade Agreement (CAFTA), the overall economic situation will (arguably) worsen, as
Honduras will remove the few barriers that North American capital had to access its markets and resources.

% The agricultural sector has lost about one third of its value over the past two decades, largely due to the decline in
prices for export crops, particularly bananas and coffee. The impact of the 1997-2001coffee crisis was particularly
severe , and between 1999 and 2001 export earnings dropped by nearly a third. Small farmers (accounting for 90 per
cent of coffee producers and 45 per cent of production) were hardest hit (Honduras Country Brief:

www.worldbank.org )
" DINANT (producing 22,700 litres daily) and Haremar Group (producing 11,350 per day) Rothkopf, G. (2007).
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tons) of this was exported (ibid.). This illustrates a continuation of the Honduran trading pattern, i.e.

exporting raw materials (palm oil) and importing manufactured products (refined oils).

Territory, Energy, and Pifion

Traditionally, Hondurans have used pifién as living-fences and as garden trees. The seeds have
customarily been used to produce soap and medicines. Although it is not uncommon to find women in
rural communities of Yoro who know how to make soap or prepare a dosage for laxative purposes, the use
of pifién does seem to have been decreasing in recent years, due to the introduction of industrial soap,
pharmaceutical medicines, and other tree varieties for living-fences. From field work in Yoro, it is clear
that pifidn oil is rarely extracted for lighting purposes. Nevertheless, the plant might have significant
potential for lighting and cooking purposes in this region, since few households have access to electricity
(5 per cent) and the vast majority rely upon wood as source of energy (86 per cent) (MAMUNCRAC
2007).

The official figure for the area planted with pifién in Honduras (March 2008) is around 424 ha,® of which
350 ha of this area is located in the southern department of Choluteca and owned by the corporation
Agroipsa. There are two other small areas with a total of 13 ha. Gota Verde is responsible for planting the

remaining 61ha of pifién, of which 11 ha is set aside for investigation purposes.

The Gota Verde Network

Gota Verde is organised around small and medium-scale pifion producers. So far, there are approximately

200 peasants and farmers linked to the network together with two Honduran organizations, FUNDER and

% Victor Iscoa, personal communication 12 March 2008. This area does not include the country’s living-fences
planted with pifién.
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FHIA (see figure 1). FUNDER? is supporting the foundation of the BYSA company, the objective of
which is to grow oleaginous crops (including castor, sunflower, soybean, and canola, but with pifién as the
core plant) for the production and distribution of bio-fuels, and their derivates (soap, bio-fertilizer, biogas,
etc.). FUNDER has a 51 per cent stake in BYSA, which it will keep until the company is economically
viable, when it will withdraw. Other than FUNDER, only pifién farmers are permitted to own BYSA
shares. The farmers involved in the project have all been issued with ten shares, representing the estimated
value of the investment in pifion.* To avoid a takeover of the company by an external investor, the BYSA
general assembly has put a cap of 5 per cent company share ownership by any one individual or company.
FUNDER is both monitoring BYSA management and giving farmers agrarian support for planting. For
these agronomic activities, FUNDER has a core team of four technicians and eight young local

agronomists to assist farmers and dispersed around the Yoro department.

% FUNDER (http://www.funder.hn) is a non-profit private organization working in rural Honduras. Its objective is to
promote local developments by supporting small and middle-scale farmers through (micro)credits and by allocating
funds to start-up small-scale companies and cooperatives. FUNDER works with 22 different projects (Angel Meza,
personal communication — 15 March 2008)

* The investment has been supported with credit from the project, in which farmers got seeds, inputs and some
economic support for the management of the crop. Loans for the plants are to be issued interest-free for an indefinite
period. The additional loan for inputs and land preparation will be accessible at below market interest rates. All loans
are to be issued in kind’ and it is proposed to withhold 30 per cent of the value of the seeds sold to BYSA, in order to
repay the loans, with the remaining 70 per cent to be paid in cash or (later on in the project) BYSA product vouchers
(see below, main text).
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Figure 1. The Gota Verde network
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The other main Honduran institute coordinated within the Gota Verde network is FHIA.** FHIA works on
the agronomic performance of pifién. For this purpose they have 11 ha of pifién.? FHIA has one
coordinator at La Lima and two local technicians, in the community Sulaco, who monitor the research
fields. Six varieties are planted in these fields.* The project studies how these lines grow under different
conditions with respect to pruning, irrigation, fertilization (related to soil characteristics), intercropping,
and marginal soils. It has established nurseries to deliver seeds to farmers, these being mainly from the

Cabo Verde line,* although there are plans to introduce other varieties.

% The Fundacién Hondurefia de Investigacién Agricola is a non-profit private research institute that had been the
research department of the banana-multinational Chiquita, until it was bought by the government. It now functions as
a research centre offering its expertise and services to non- and governmental organizations and to industry.

% 1 ha is in their extension field, near their headquarters in La Lima. The rest is spread across the Yoro department
and is managed by farmers.

% Criolla Salvadorefia, India-Salvadorefia, Oracili Brazil, Filomena Brazil, Tanzania Africa and India Arturo Araujo
(José Alfonso, personal communication — 29 February 2008).

% This has been imported from Brazil. But the identification of this Cabo Verde line is doubtful, as the name is
widely used for all kind of well-performing varieties.
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Gota Verde is coordinated by the Dutch NGO, STRO,* whose speciality is the strengthening of
local economies through the implementation of complementary currency systems. The intention is to
create a preferential trade space at the local and regional levels. Within this space, a certain amount of the
inventory of BYSA will be used to back vouchers that are emitted in the form of partial payment. The
vouchers gcirculate in the locality as an alternative currency (at an exchange rate of 1:1 with the Honduran
Lempira) and ultimately be used to buy the products of BYSA (fuel, cattle concentrate, organic fertilizer,
etc). In Yoro, meanwhile, there are plans to inject 75,000 vouchers, this new currency to be supported by
the material-goods of BYSA (more vouchers will be introduced into the system when more investments

are made or when production increases) (PM: las placticas con COOPACYL no han resultadoi en nada;

ahora BYSA misma administrada moneda. EL nuevo gerente de BYSA tiene una experiencia de mas de

10 afios como gerente del banco local mas grande: Banco Atlantida). Although this seems to be a very

promising economic system for a region like Yoro —where it is very difficult to get external investments
and where the local circulation of money is very limited— it is difficult to estimate to what extent people

will understand and accept the complementary currency. PM: at the moment there are more than 20 local

enterprises accept the Peces In addition to setting up the complementary currency, STRO is also involved

in activities around the agronomic performance of pifidn, the search for seeds in the global market, the
project biodiesel unit, and the production of local presses for oil-seeds

Another important link within Gota Verde is the local vocational and technical training institute,
CEVER. Gota Verde is currently developing two types of Jatropha seed presses. One is a very low-tech
machine (easy to build, repair, and transport) that will be used by more isolated communities, and built at
CEVER. The other is more sophisticated and requires the support of a specialised workshop in the

industrial city of San Pedro Sula for its construction. The intention is to have one press unit housed at

CEVER and a system of decentralised units in the department of Yoro. In this context, the NGO MDPL is

searching for women’s groups in different communities that are starting such units for collecting, drying

and pressing Jatropha seed. Additionally, the Gota Verde’s own small-scale biodiesel unit was built with

% http://www.strohalm.nl
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the collaboration of CEVER students and is located at a CEVER installation. Local students also play an

important role in the adaptation of (non-stationary) motors to the Pure Plant Oil (PPO) of Jatropha, while

CEVER tractors have been test run on PPO extracted from local Jatropha seeds [Eliminado: o

Reflections on the Territorial Approach of Gota Verde

Briefly, Gota Verde’s approach is territorial in that it supports the development of sustainable structures
based on primarily (though not exclusively) locally available human and natural resources for the
purposes of strengthening peasant agrarian systems. Three main aspects of this may be noted. Firstly,
there is the creation of local social structures aimed at developing sustainable production and utilization
systems of pifién and its related products. Given that the production of bio-fuel within Gota Verde is
intended to be for local consumption, and that the exchange of Jatropha-oil will take place in a
complementary currency space with a value only within the territory, it is anticipated that the resulting
economic, social and energy gains will remain within the locality. In terms of economic revenues, a focus
on the production of biodiesel is generally expected to be specifically profitable, as the demand for fuels

for transport is increasing_and worldmarket oil prices are expected to increase once the world economy

shows its first sign of recovery. In Honduras, however, in 2007 and 2008, the prices of diesel and petrol [Eliminado: .

have been kept low by government subsides with the intention of mitigating the effects of the high oil

prices. This policy became financially unbearable for government who abolished the subsidies gradually

in March 2008. The fuel subsidies had, negative consequences for Gota Verde and the commercialization [ Eliminado: is

[ Eliminado: s

of biodiesel in Yoro. At current diesel prices (around US$ 1 per litre PM: precio actual es 53 Lps) pure

plant oil may be a feasible diesel substitute, but biodiesel probably not.*” Against this, however, one might

suggest that the multi-stakeholder network is now focusing more on biodiesel than in PPO, since a small-

% Gota Verde estimates (March, 2008) their production costs to be 33.25 Lempiras per gallon (3.785 liters) of PPO,
and 56.86 Lempira (around US$ 3) for the same quantity of biodiesel. The costs of producing biodiesel are high
because expensive substances like methanol are required for transesterification (Titus Galema, personal
communication — 3 March 2008).
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scale biodiesel unit is already running whereas no concrete PPO project is in place yet. Meanwhile, at the
level of socio-energetics, it might be more desirable to focus on the local needs of peasants that could be
covered with PPO (stationary motors, lighting or cooking facilities) — yet biodiesel remains an interesting
product for the locality because it could serve as fuel for (highly used) public transport without having to
adapt engines. Moreover, fuel is an important input for agrarian activities. In May 2008, diesel was in
short supply in large parts of Honduras due to a combination of reasons, among these of a lack of planning
of importers and distributors speculating on price increases. May is a critical time for agriculture because
it is the starting of the rainy season. Thanks to the access of self-produced biodiesel, Gota Verde was able
to implement its ploughing plan, while many other peasants had to postpone this activity (Peter Moers,
personal communication — 11 February 2009)

Secondly, there is the creation of a complementary production system of pifion and food crops. A
possible problem with the cultivation of Jatropha would be that it takes territory from other food crops. To
avoid the substitution of food crops by fuel crops, Gota Verde does not support peasants wishing to
dedicate their land entirely to the cultivation of pifién. The strategy of Gota Verde is to promote pifion in
living-fences and in intercropping-plantations. Since living-fences are very popular in the region, the
recommendation to plant Pifidn is well received. Peasants see it as a development that adds a new value to
a traditional activity. In fact, 40 per cent of the total pifion planted for the 2008 season was for living-

fences. 100% of the 2009 plantings (100 ha) are mixed croppings, involving jatropha in associations with

corn and in the after season with beans, sesame, sunflower or other edible oil crops. Gota Verde

recommends the intercropping of Jatropha with maize and beans. In this way, not only is the direct
competition with the local production of food crops reduced, but so also is the economic risk in planting
Jatropha given that plantations are only expected to deliver a profitable harvest five years after planting.
The intercropping system is constantly being re-evaluated and improved, leading to new recommendations

for planting density, facilitating maintenance of the crop and reduction competition over sunlight.*®

% Another important element of these complementary production systems is their effect in controlling erosion, an
acute problem in Honduras. The use of the tree-like Jatropha for living-fences along with intercropping on slopes
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reason for this is the generalized lack of access to credit. For peasants especially, pifidn has the advantage
that once a plantation is established the main inputs are labour and fertilizer (in this case, organic, the
press cake supplied by BYSA), which means that peasants who supply their own labour can continue the
production cycle with little or no financial investment. Rather than raise problems of competition for
space, the dynamics generated by Gota Verde might, in fact, stimulate the cultivation of fields that
currently lie fallow.

Thirdly, because Honduras is situated within the centre of origin of Jatropha the local multi-
stakeholder network ought to develop and conserve the genetic variety and productive diversity of pifidn.
In this context, the possible risk of the program currently developed would be that regional biodiversity
could decrease. The fear is that the widespread cultivation of a very limited number of Jatropha lines
might jeopardize the local traditional genetic diversity, which is an important potential source for genetic
germplasm worldwide. Peasants might, for example, replace the range of pifién varieties growing in their
fences with the Cabo Verde promoted as a high yielding variety. Moreover, the currently popular imported
varieties of Jatropha might in fact turn out to be relatively ill-adapted to local conditions. Gota Verde is
testing these lines in different environmental conditions in Yoro, to see which lines do best in each
location. In fact, because countries outside the centre of origin are demanding a diversity of Jatropha lines
to counterbalance their poor genetic diversity (Basha and Sujatha 2007) and since Yoro (and Honduras in
general) does include a variety of ecological environments, it would seem to be responsible practice, as

well as expedient, to research the wealth of local diversity before taking any decisions about which lines

might help to reduce soil erosion, particularly with over 80 per cent of the country being mountainous Jansen, K.
(Jansen 1998; Southworth and Tucker 2001).
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should be promoted in which parts of the territory. Gota Verde is starting to appreciate this point, and

plans to investigate some local lines.

CONCLUSION

Jatropha has produced many expectations for the production of bio-fuels. Power-networks are already
shaping Jatropha towards industrial schemes aimed at transforming these expectations into
implementations. Yet, these first experiences have weakened expectations substantially. Relevant
scientific literature shows that Jatropha survives, but hardly thrives in poor soil, the lack of mechanical
harvesting options and inadequate soil testing are other main factors for production failures (Lane 2009).
Also others like Achten et al. (2007) call for precaution, Jatropha as fuel crop can drive unsustainable
practices. As the Jatropha potential has been drawn upon for over 30 years (Bhasabutra and Sutiponpeibun
1982; Takeda 1982), how then is it possible that these types of problems were not foreseen? Based upon
the currently available scientific knowledge on jatropha, the industrial production of jatropha may simply
be the wrong model. The scientific studies referred to in this paper certainly suggest that possibility.
Considering the territorial experience of Gota Verde as outlined here, when a bio-fuel crop is
intended to add value to marginal rural areas, it seems essential to consider the balance between food and
energy crops and needs in the local communities — more immediately critical, that is, than when the
food/energy crop relationship is at issue elsewhere (e.g. the American corn-belt). In such areas, a

complementary system of agriculture might be preferred. PM: not only preferred: when working with

small-holders, the main problem is how to motivate the foarmers to maintain their plantations during the

first 3-4 yars, when production levels are still low. Intercropping is thus far the most successful strategy.

In practice, this might mean introducing into the jatropha agrarian practices and research agendas its
performance in living-fences and in location-specific intercropping systems — in Yoro, for example,
specifically with maize and beans. Moreover, given the territorial perspective, a strategy to develop and

use a multitude of jatropha lines adapted to a diversity of local production systems (and their multiple
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social and environmental specificities) might thus be the most appropriate strategy in dealing with the
wealthy pifidn diversity of Honduras.

I’m very mindful that the dominant bio-fuel regime (and its power networks) has been sketched in
this article in a rather negative way. Nevertheless, this argument is based on relevant scientific literature.
Notwithstanding these concerns, this article also argued that the partial transformation of agriculture for
the production of bio-fuels may be thought to enhance a given territory — in which case it is far from
intrinsically negative. The Honduran Gota Verde network is able to take some advantage of the global
tendencies around bio-fuel developments. Instead of leading to a dependency relationship, such local
networks and structures facilitate both the use of international bio-fuel related knowledge in applications
at local levels. Hopefully, these dynamics at local levels might be reshaping the pessimistic character of
bio-fuel (jatropha) regimes.

In conclusion, this article has suggested that the new emerging bio-fuel regime of jatropha might
be deployed at the territorial level not only through bioindustrial institutions for controlling agriculture,
but also, within the framework of local multi-stakeholder network here analysed, it might be deployed

towards local sustainable developments. PM: Daniel, no sé donde cabe major, pero seria interesnate

mencionar that the proice setting for biofuels is very different from that of other agricultural crops. While

the price of other crops is generally determined by the most efficient producer, in the case of biofiuels the

price is dictated by the worldmarket for fossil fuels, at least for the coming 20 years when biofuels will

only be able to cover a small part of the entire fuel demand. An efficient biofuel producer will not sell its

product under the worldmarket price. This means that efficient and less efficient producers can co-exist

for many years, without one being driven out of the market by the other. This of course also works the

other way around: if oil prices fall, there is no bottom in the market of biofuels (i.e. the production cost of

the most efficient producer). This may mean that prolonged low oil prices may wipe out a sector that took

many years to build. Intervention of government to stabilise fuel prices price (just like most governments

do in case of food grains) may therefore be desirable for strategic sectors such as energy and food.
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