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1. Introduction 

The development of the fossil oil sector in the 20th century made available 

massive volumes of energy at low prices. The parts of the world that were 

technologically equipped to take advantage of this cheap energy have experienced 

an unprecedented increase in productivity and living standards. Oil producing 

countries have seen even stronger wealth increases.  

But the age of cheap oil is nearing its end. Many economists predict oil prices to 

increase drastically in the next decade, due to a stagnating production, higher 

production costs of the remaining oil fields and an ever-growing oil demand, 

especially from China1.  

The upcoming era of high energy prices may give rise to the largest 

redistribution of wealth in the history of mankind. Especially tropical countries with 

large areas of un(der)used arable land available can improve their competitiveness 

as a result of higher energy prices. The question if small farmers can benefit 

significantly from this new situation, has been central in the Gota verde project in 

Honduras.  

The Gota Verde initiative is in several aspects different from many of the other 

biofuel initiatives that have risen during the past years: 

¶ Its products cannot be found in the ports of Rotterdam and Miami, but in the 

irrigation pumps, tractors, agro-industrial equipment and vehicles used 

locally in Yoro, Honduras.  

¶ Its feedstock does not come from huge monoculture plantations, but from 

hundreds of small plantations and living fences, managed by small and 

medium-sized farmers and their families. 

¶ The owners of the processing enterprise are not anonymous overseas 

shareholders, but the very local farmers that cultivate their lands. 

 

The objective of the Gota Verde project is to demonstrate that biofuel 

production on a small scale for local use is an economically and technically 

feasible activity. The project has built an important local capacity, that is unique in 

                                                           
1
 Demand in Asia is rising at a rate of 2 million barrels a day. Source: http://www.jodidata.org/. 

http://www.jodidata.org/
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the Central American region, in the cultivation of oil-yielding crops, small-scale 

production of biofuel and its local use.  

 

The Gota Verde project has been implemented by a consortium of six European 

and two Honduran organizations, coordinated by the Social Trade Organisation 

(STRO, The Netherlands). The other members of the consortium were:  

AGERATEC (Sweden), Dajolka (Denmark), FACT Foundation (The Netherlands), 

Humanistic Institute for Development Cooperation (HIVOS, The Netherlands), 

Institute for European Environmental Policy (IEEP, United Kingdom), FHIA 

(Honduras) and  FUNDER (Honduras).  

 

This report gives an overview of the main results, lessons learnt and 

conclusions of the three year project (2007-2009). More detailed information and a 

list of downloadable documents can be found on the projectôs website: 

http://www.gotaverde.org, both in Spanish and English. 

 
 
 

 

Biofuel trial in Yoro. 

http://www.gotaverde.org/
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2. Background 

2.1. History 

The Gota Verde project surges from the efforts of the Social Trade Organisation 

(STRO) to develop sustainable development strategies that contribute to 

independent, diversified and stable local economies. The relatively high price of 

diesel fuel in Honduras, in combination with the relatively low wage level and 

abundant availability of land, make the country an interesting candidate for 

developing a biofuel pilot experience. 

After a first demonstration of STRO in 2005 with the use of Pure Plant Oil 

(PPO) in Honduras, sufficient enthusiasm and interest was generated among local 

organizations to justify the formulation of pilot project in Honduras. Various regions 

were identified and analyzed. The region of Yoro was in the end selected for its 

availability of land and labor, agro-ecological conditions and access. 

In 2006 a project proposal was presented to COOPENER which forms part of 

the Intelligent Energy Europe program of the EC. Later that year, proposals for co-

financing were presented to HIVOS and DOEN Foundation, both Dutch NGOs. 

After approval by the end of 2006 the Gota Verde project started in January 2007 

with a Kick-off meeting in Brussels. 

2.2. The Yoro region 

Yoro is one of the 16 

provinces (ñdepartmentsò) of 

Honduras, located in the north 

of the country. The province 

consists of 11 municipalities, of 

which the project covers 8. The 

projectôs office is located in the 

provincial capital, also called 

Yoro. Yoro province has an 

estimated 350.000 inhabitants, 

with a population growth of 

approx. 2,5% per year. Yoro is 
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also the province with the third highest rate of emigration to the United States, a 

clear indicator of the lack of economic opportunities in the region. Especially the 

age category between 19 and 29 migrates in large quantities. 43% of the 

provinceôs population lives in rural areas, although most of them in El Progreso, 

which is outside the intervention area. Main economic activities in the intervention 

area are wood exploitation (including many illegal), cattle rearing and the 

cultivation of basic grains (corn and beans). Remittances from family members 

working in the US form are an income source of growing importance.  

The main socio-economic indicators of Yoro are worse than the national 

average, as the following table shows: 

Description  National  Yoro  

Human Development Index (HDI) 0,657  0,634  

Malnutrition  34,0  33,2  

Literacy  79,7  78,8  

PIB percapita (USD)  2.321  1.822  

Source: UNDP (2003) 

The average rainfall in the city of Yoro is about 1200 mm per year, 

concentrated mainly in the months of May until November. The southern part of the 

department tends to be dryer and the rainy season shorter.   

 

 

 

 

 

 

 

 

 

Source: Servicio Meteorológico Nacional de Honduras 
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Average temperature of intervention zone is 25º C, with maxima of around 35 

degrees and minima of 15 degrees. Rainfall, temperature and altitude in most parts 

of the Yoro province are considered adequate for the cultivation of Jatropha.  

2.3. Biofuel in Honduras 

Honduras imports 100% of its fossil fuel imports. In 2008, 18,7 million barrels of 

fuel were imported, of which almost 70% concerned diesel and bunker. Total value 

of fuel imports was almost 1900 million USD, equivalent to 67% of Hondurasô 

export earnings. This percentage has increased steadily from 49% in 2005 and 

56% in 20072. Fuel imports are a major drain of foreign exchange, thus reducing 

drastically the available purchasing power for local products. Many domestic 

productive sectors are severely affected by this tendency.  

At the same time, Honduras has an enormous agricultural potential that is only 

partially exploited. Some sources estimate that only 30% of the 2,8 million hectares 

appropriate for agriculture are actually under cultivation3. In theory, Honduras could 

become independent from diesel and bunker imports by cultivating 70% of these 

un(der)utilized lands with Jatropha. Palm oil production could reach this goal with 4 

times less land, but due to agroecological requirements, its cultivation is limited to 

a relatively small fringe along the north coast.  Although in practice there may be 

many factors that make this impossible or even undesirable, it gives an impression 

of the biofuel potential of the country.  

In this context, the Honduras government has adopted a law that has to make 

investments in the biofuel sector attractive by issuing several fiscal advantages. At 

the same time, however, fuel prices are a politically sensitive topic. Governments 

(and almost the entire population) tend to see fuel rather as a cost item than as an 

income and employment generating opportunity. This translates into a policy of fuel 

tax cuts or even fuel price subsidies in times of high oil prices. Although this is 

perfectly logical from the electoral point of view, it can undermine long term 

investment in the sector and thus the creation of income and employment 

opportunities for thousands of rural farmers and entrepreneurs, in spite of the 

favorable law. 

                                                           
2
 Source: http://www.bch.hn/exportaciones.php and http://www.bch.hn/importaciones.php 

3
 {ƻǳǊŎŜΥ άIƻƴŘǳǊŀǎ ŀƴǘŜ ƭŀ ŎǊƛǎƛǎ ƳǳƴŘƛŀƭ ŘŜ ŀƭƛƳŜƴǘƻǎέΣ IŀōƭŜƳƻǎ /ƭŀǊƻ CƛƴŀƴŎƛŜǊƻΣ aŀȅƻ нллуΣ ǇΦ мрΦ 

http://earthtrends.wri.org/pdf_library/country_profiles/agr_cou_340.pdf
http://earthtrends.wri.org/pdf_library/country_profiles/agr_cou_340.pdf
http://www.bch.hn/exportaciones.php
http://www.bch.hn/importaciones.php


9 
 

3. Project description 

3.1. Objectives 

The general objective of the Gota Verde project was to demonstrate the 

economic and technical feasibility of small-scale biofuel production for local use. 

Specifically, the project aimed at removing the technical and organizational barriers 

that impeded the biofuel production chain from taking off in the Yoro region. These 

barriers can be found in the lack of technical know-how (at the level of farmer, 

processing enterprise, end-user), lack of an organizational structure, lack of 

markets and lack of access to an appropriate credit scheme. The project also 

aimed to maximize the impact on the local economy by implementing an innovative 

local currency scheme.  

3.2. Strategy 

The strategy in terms of target group, feedstock and scale sources has 

changed during the implementation period for the project, adapting to the changing 

circumstances.  

Target group:  

It was initially foreseen to work mainly with medium sized farmers, because it 

was small farmers were expected to show little and capacity to invest in a new, 

unknown cash crop (Jatropha). In practice, many small farmers did show a great 

deal of interest, especially if the crop was presented as an intercrop with other, 

edible crops. Although this shift to smaller producers implicated additional costs, 

the impact of the project increased and the experience has become richer: different 

types of farmers require different approaches.     

Feedstock for biofuel production:  

At the moment of conceiving the project, palm oil was still a competitive 

feedstock for biodiesel production. In fact, the first trials by STRO in 2005 took 

place with refined palm oil. However, during the implementation of the project, 

palm oil prices soared (together with fossil fuel prices) and alternative sources of 

feedstock had to be found. The only competitive feedstock left was waste 

vegetable oil, whose availability was obviously much smaller than the originally 
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planned palm oil. For the same reason it was also decided to invest more in short-

cycle oil crops.  

The following graph shows the development of the Crude Palm Oil (CPO) 

worldmarket price dring the projectôs formulation phase (blue horizontal line) and 

implementation phase (red line). 

 Source: http://www.indexmundi.com/commodities/?commodity=palm-oil&months=120 

Scale of biofuel production:  

The project planned to start with a 1000 to 2000 liter per day automated biofuel 

processor. However, due to the limited feedstock available, the investment could 

not be justified. Instead, a low-tech and low-cost processor was built locally. 

Number of farmers and area:  

In the original project plan it was foreseen to include 200 farmers with a total 

area of 159 hectares. Already during the kick-off meeting it was decided to 

increase these targets 700 ha with 250 farmers in order to achieve sufficient scale 

for a viable biofuel processing enterprise. This was possible thanks to a larger 

contribution of HIVOS to the investment fund available for farmers. Also the 

number of agricultural advisors had to be increased. 

Intervention area:  

Although initially interventions were only foreseen in the municipalities of Yoro, 

Sulaco and Morazán, the project received many requests from farmers from 

neighboring municipalities. In order to increase the dissemination impact of the 

project and diversify the experience of the Project, it was decided to include these 

municipalities in the intervention area.  

http://www.indexmundi.com/commodities/?commodity=palm-oil&months=120
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3.3. Components 

The building of a biofuel chain requires technical capacities in multiple areas. 

Since biofuel is a completely new concept to the Yoro region, these capacities had 

to be built from zero in many cases. The main components in which the project 

intervened were:  

Agricultural component 

The agricultural component was subdivided in (a) agricultural investigation and 

(b) promotion, training and advisory among farmers. For the first component the 

Honduran Foundation for Agricultural Investigation (FHIA) was subcontracted. Part 

of the investigation was also carried out by students of collaborating universities, 

supervised by the coordination team. The second sub-component was carried out 

by FUNDER, the Honduran Foundation for Rural Enterprise Development. 

Investigations4 clearly show that the quality of the plantations is strongly related 

with the intensity of the technical assistance and the quality of the plantation.   

Enterprise development component 

                                                           
4
 See a.o. http://www.gotaverde.org/userfiles/file/D53n - Adopcion de Jatropha en Yoro_Chango-

09%20(Zamorano)_ES.pdf 

http://www.gotaverde.org/userfiles/file/D53n%20-%20Adopcion%20de%20Jatropha%20en%20Yoro_Chango-09%20(Zamorano)_ES.pdf
http://www.gotaverde.org/userfiles/file/D53n%20-%20Adopcion%20de%20Jatropha%20en%20Yoro_Chango-09%20(Zamorano)_ES.pdf
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The processing enterprise is the beating heart of the biofuel chain. Except for 

the legal establishment of the enterprise (BYSA), this component also included the 

promotion of shareholdership among farmers, organization of the enterprise, 

elaboration of business plans, cost calculations for different crops and transformed 

end-products and training of management. FUNDER holds 51% of the shares and 

farmers 49%. Once the enterprise has reached selfsufficiency, FUNDER will 

gradually sell its shares to local farmers. Statues prohibit that one farmer holds 

more than 5% of the total share value of the enterprise. This avoids that the 

financially strongest farmers dominate the decision making process of the 

company. The creation of the local, farmer-owned biofuel processing and 

enterprise (BYSA) is therefore of the utmost importance. The continuity of the 

initiative on the long run depends largely on the profitability of this enterprise. 

  

Images of the Constitutive Assembly and swearing in of the first Board of BYSA (Aug. 9
th
, 2008) 

Financial component  

The financial component consists of two areas that partially overlap: (a) the 

creation of an appropriate credit scheme and (b) the creating of a local currency 

scheme. The credit scheme is administered by FUNDER and has been an 

essential element in achieving the agricultural targets of the project. Depending on 

the degree of experimentation of the crop, farmers entered in a loan or a co-

investment arrangement with FUNDER (or a mixture of both).  

The local currency scheme aims to increase the impact of the ñnew oil wealthò 

on the local economy by stimulating that the purchasing power is spent locally. The 

scheme is administered by BYSA.  

 

Engine adaptation component 
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The pure plant oil (PPO) technology was identified as being especially 

appropriate for the development of small-scale biofuel initiatives. From the point of 

view of the production process, it reduces considerably the cost and complexity of 

the biofuel production. However, from the point of view of the end-user, the use of 

PPO in diesel engines requires an engine adaptation. This initial investment can be 

compensated by lower fuel costs. Transferring the skills needed to adapt the 

engines was the objective of this component. 

3.4. Organization 

With six European organizations, 2 European subcontractors, 2 Honduran 

subcontractors, several regional temporary experts and a multitude of local actors, 

it was clear from the very start of the project that the coordination would become a 

true challenge. Time, language and cultural barriers had to be overcome by both 

local and European actors. The following scheme gives an impression of the 

organizational complexity. 

 

 

 

 

 

 

 

 

 

.  

  

 

 

The Consultative Committee played an essential role in formulation a coherent, 

field-based strategy proposals that backed by the very organizations that are 
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responsible for their implementation. The Consultative Committee is an open 

structure that meets every 6 months and consists of representatives of all local 

organizations (including farmers) involved and European organizations that have 

presence in Central America. The Committee makes recommendations to the 

European consortium that is responsible for the execution of the project. STRO, as 

a Coordinator, passes these recommendations on to one or more of the European 

partners, depending on its relevance. The European consortium met 3 times during 

the duration of the project. 

  

(Left) Image of the third Consultative Committee, held in April 2008.     (Right) Project office in Yoro. 
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4. Main results 

4.1. Oil crop area planted: 599 ha 

The original target of the project was to establish of only 159 ha in 3 years. This 

target was increased to 700 ha in order to create an economically interesting scale 

for the processing enterprise. Main obstacle in achieving this target was the limited 

availability of loan funds and the higher than expected amount per ha needed5. In 

spite of these limitations, 85% of this increased target was accomplished (599 ha).  

The established area consisted mainly of Jatropha (70%), castor bean (17%) and 

sesame (12%), next to small, trial areas of soy bean, sunflower, peanut and 

canola. In total, 416 farmers planted oil crops, surpassing the projectôs goal of 200.  

 

  Year Crop 
Area (in ha) 
established Area lost Existing area  

  2006 Jatropha 18 11 7     
  2007 Jatropha  55 16 39     
  2008 Jatropha 258 44 214     

    Castor 107 47 0*  

    Soy 3 2 0*  

    Sesame 10 8 0*  

    Canola 1 0 0*  

  2009 Jatropha 115 2 113  

   
    Peanut 1 0 0*  

    Sunflower 2 0 0*  

    Sesame 28 0 0*  

          

  Total   599 130 373  

* Areas with short-cycle crops that have been harvested 

 

It can be observed that the relative area of Jatropha lost each year (as percentage 

of the area planted) decreased each year since 2006, reflecting refined criteria for 

both site and farmer selection, as well as improvements in the land preparation 

methods.  

                                                           
5
 See 5.6.   
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(Left) Peanut ς Jatropha intercropping. 

 (Right) Image of the first commercial-scale sunflower trial in MorazYoro. 

4.2. Testing agricultural practices of Jatropha 

The Although Jatropha is indigenous to Central America, it has never been treated 

as a cash crop6. Farmers use the plant traditionally as a living fence (cattle does 

not eat the leaves), for soap making and as a natural medicine. Also literature did 

not offer much validated information about cultivation practices. The experiences 

over the past 3 years have offered many interesting lessons in the agricultural field. 

Thanks to these lessons, the quality of the plantations established in 2009 is 

significantly better than those of the previous years. The main lessons are:  

¶ It is important to establish the Jatropha planta plantations early in the rainy 

season (May-July) to ensure that the plants develop well before entering the dry 

season (January-June).  

¶ Leaving 4 to 6 meter between rows allows the establishment of an intercrop 

during the first years, when the Jatropha plantations are still little productive. 

  
Jatropha intercropped with corn (left) and improved grasses for cattle fodder (right) 

                                                           
6
 Except for a Pilot Project in Nicaragua during the 1990s and a few recent commercial initiatives. 
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¶ If the land has been prepared, the soil is sufficiently humid (the rainy season 

has started) and the seeds are fresh, direct sowing is the best and cheapest 

way to establish plantations. 

¶ Avoid sites that are badly drained (e.g. heavy clay soils) or are to near to river 

beds. Jatropha is extremely susceptible to root rot.   

¶ Land preparation is generally necessary to ensure good root development. 

Roots that do not develop results in small plants and a higher vulnerability to 

drought.  

 

  
(Left) correct Jatropha root development in well prepared soil 

(Right) Distorted root system in heavy soil without soil preparation 
 

 
Comparison of Jatropha plant development in good (left) and heavy, unprepared soil (right) . 

 

¶ Up till now, there is no clear relation between the source of the Jatropha seeds 

and the performance of the plantations. Management practices play a much 

more important role.  

¶ Fertilization and irrigation accelerate the growth of the plant. More investigation 

is necessary to determine how this translates into a higher productivity once the 
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plants have matured and to which extent this higher production justifies the 

additional investments in fertilization and irrigation.  

¶ The timing and way of pruning is essential for the branch development, which is 

expected to increase production in later years. 

 

   
(Left)Fertilization trial in Sulaco, Yoro.  (Right) Pruning field training, performed by staff of FUNDER. 

 

¶ The production during the first three years (0 ï 400 kg per ha) is often too small 

(too dispersed over time and space) for a farmer to bother recollecting it. 

¶ Jatropha planted on steep hills as an anti-erosion measure develop equally or 

better than Jatropha planted on flat lands. 

 

 
Approximately 17 ha of Jatropha has been planted in the hilly area of Chancaya, Yoro 

 

¶ The commercial sowing of Jatropha in living fences seems to be feasible in 

areas that are frequently visited by the farmers (e.g. milking areas for cows, 

near houses). Jatropha planted in fences in less frequented areas tend to be 
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neglected. The maintenance (and in the future: harvest) of these trees is often 

considered too time-consuming by the farmer. 

 

Many of the conclusions have been incorporated into the Gota Verde Jatropha 

manual and the recently published FACT Jatropha manual (see website). 

4.3. Loans valued at 112 500 Euro issued to 416 farmers 

In total almost 3 million Honduran Lempiras (approx. 112.000 EUR) was 

allocated to 416 farmers during the 3-year project period. Most of the loan amount 

(78%) was for Jatropha and was therefore long-term. The remainder was for short-

cycle intercrops. 13% of the credit was issued to women. The loans are 

administered by FUNDER. 

The promotion of a new, unknown cash crop among small farmers is difficult. 

More so, if it takes 4 to 5 years to produce interesting yields. An appropriate 

financing scheme is therefore essential for any successful promotion effort. Gota 

Verde has chosen for a risk sharing arrangement in which 30% of the farmerôs 

harvest is retained for payment of loans. The repayment period is not fixed. This 

way, FUNDER and the farmer share the risks of the experimental character of the 

crop.  

4.4. FUNDER establishes the regional Biofuel Centre ñGota Verdeò 

During the past 2 years, FUNDER ï the main local counterpart in the project - 

has clearly manifested its conviction that biofuels represent an enormous business 

opportunity for rural Central America in general and for small farmers in particular. 

In various occasions FUNDER has promoted the project in the press, in workshops 

and conferences and among its donors. The interest of FUNDER to take the 

lessons of the project to a higher level, fits well with one of the projectôs objectives, 

to create a permanent platform for the promotion of small-scale biofuel initiatives in 

Central America. The broad network and good reputation of FUNDER are highly 

valuable assets in this effort.  

The Centre will promote small-scale renewable energy projects in rural areas, 

with an emphasis on biofuels. It aims to reduce the main obstacles that biofuel 

project promoters experience: lack of technical know-how, lack of access to 

finance and lack of capacity in the formulation of sustainable small-scale biofuel 
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initiatives. The Centre intends to systematize small-scale biofuel experiences in the 

region, train and advise staff of interested organizations, participate in 

investigations (agriculture, processing, appropriate socio-economic promotion 

models), promote the concept among financing agencies and engage actively in 

dissemination. The experience, reputation and network of the Gota Verde project is 

the main asset of the Centre, which explains the name chosen by FUNDER: 

Centro Gota Verde. FUNDER received a grant for two years from the Dutch NGO 

Cordaid, to build the basis for the Centre. The Centre has an open character: new 

organizations are invited to join the effort.  

4.5. Low-tech biofuel processing equipments designed, built and tested 

The initial idea was to install a professional biodiesel processing equipment, fed 

initially by Crude Palm Oil and later by Jatropha oil. For reasons explained in 5.2, 

neither of these feedstocks was available in sufficient quantity to justify the 

investment in such an equipment. Alternatively, it was decided to use waste 

vegetable oil and build a locally a low-tech biodiesel processor for experimental 

and training purposes. With technical assistance from Nicaragua and later from the 

USA, the equipment was gradually built and improved. The main elements of the 

biodiesel processing equipment are a mixing tank, a washing equipment, filters and 

a methanol recuperation device. The quality of the biodiesel was tested in Costa 

Rica and complies with the main quality standards. 

 

   

Biodiesel and storage facilities of BYSA (December 2009) 

Apart from the biodiesel equipment, the following equipments have also been built 

locally: an oil press (10-15 kg/h capacity), oil filter, Jatropha seed dehuller and a 

seed selection device. The processor has a capacity of about 750 liter per week, 
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although due to the limited availability of feedstock this capacity is used only 

partially.  

Advantages of the low-tech processing approach is the relatively low cost, the 

training aspect (operators acquire a thorough understanding of the different steps 

of the biodiesel process) and the fact that equipments can be repaired and 

improved locally. This reduces technological dependency. On the other hand, the 

disadvantages are that the operation requires well-instructed personnel (initial 

need for external experts) and that the quality control is not as strict as in 

standardized automated processors.  

A possible future scenario is that the low-tech plant is replaced by a high-tech one, 

once the (Jatropha oil) production volume justifies such an investment (possibly 

after 2012). The low-tech plant can then be relocated to another, starting biofuel 

project that has not yet reached sufficient production volume.  

4.6. Creation of the local, farmer-owned biofuel company BYSA 

On August 9, 2008, the biofuel processing and marketing enterprise BYSA7 

was established during its Constitutive General Assembly in Yoro. Formal 

registration took place on November 25, 2008, with 62 founding members. By the 

end of 2009, the enterprise had grown to 197 shareholders: 196 local Jatropha 

farmers (13% female) and FUNDER8. Total capital, contributed by shareholders is 

195 967 HNL (almost 7500 EUR). FUNDER holds 51% of the shares, while the 

farmers hold the remainder. FUNDERôs share will be sold back to farmers once 

BYSA has become a self-sustainable enterprise (expected after 2012). 

 

                
(Left:) Shareholder composition of BYSA.                                                     (Right:) Logo of BYSA 

 

                                                           
7
 Biocombustibles Yoro Sociedad Anónima. 

8
 Foundation for Rural Entreprise Development, main implementing local partner of the Project.  
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In the second half of 2009, BYSA bought a 4 ha site to build its own office and 

processing installations. The site borders on one side the main paved road from 

Yoro to El Progreso, and on the other side with a permanent creek that can provide 

water year round. The latter is important given the plans to expand the operations 

with a biogas digester. The site is also sufficiently large to reserve an important 

area for (long term) agricultural trials.    

 

  
(Left) Draft construction plan.             (Right) First constructions on the BYSA site. 

4.7. Six diesel engines adapted  

In the beginning of 2008 a first engine was adapted by ENASA, a Honduran 

NGO specialised in developing low-tech innovations. In October 2008, Niels Ansø 

of Co-beneficiary Dajolka carried out more formal diesel engine adaptation training 

in the main professional training centre in Yoro, CEVER. More than 15 car 

mechanics were trained, among which students, mechanics of Yoro, teachers of 

CEVER and of other professional training centers in Honduras. Five engines were 

adapted, of which 4 vehicles and one irrigation pump. Four of the kits were bought 

from Elsbett in Germany. The fifth (the pump) was adapted using a 2-tank system, 

improvising on-site.  

By the end of 2009, 3 of the 6 engines still used PPO on a regular basis; one 

vehicle is under repair, one is no longer functioning (for non-fuel related reasons) 

and a sixth belongs to a farmer that withdraw from the experiment due to lack of 

confidence. Until December 2009, the 3 remaining adapted engines functioned well 

and reported no uncommon repair or maintenance.  
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Students and teachers of the local technical school CEVER working on an engine adaptation, under the 

guidance of Niels Ansø of Dajolka.  

4.8. Local currency system operational 

One innovative feature of the project is the introduction of a local currency by 

the processing enterprise BYSA. The new currency reduces financial costs and 

increases sales for BYSA, while at the same time it enhances the impact of the 

biofuel chain on the local economy as a whole. The local exchange medium is 

issued by BYSA and backed by its inventory. In 2008, a participatory process took 

place within the Board of BYSA to determine the name and design of the vouchers. 

The name Peces (ñfishesò) refers to the extraordinary (and scientifically 

unexplained) meteorological phenomenon of small fishes falling from the sky that 

only takes place in the city of Yoro9.  

After a training of the BYSA administrators by STRO staff, the first Peces were 

brought into circulation by the end of February 2009 in the form of salary advances 

to employees, employees buying Peces with Lempiras and operational expenses 

of Project. A brochure has been designed and printed in order to facilitate the 

understanding of the functioning and benefits of the system and promote its use in 

the local business community.  

By the end of January 2010, 26 businesses in Yoro accepted the currency and 

a total of 107.646 Peces was emitted between February and December 2009, of 

which approx. 39.000 were in circulation on December 31, 2009. Enterprises use 

the Peces to buy from each other, to buy biodiesel from BYSA, to give as change 

for purchases in Lempiras, to partially pay wages to their employees or to convert 

                                                           
9
 The currency was named after an extraordinary natural phenomenon that occurs almost yearly in 

YoroΥ ǘƘŜ άŦƛǎƘ Ǌŀƛƴέ όLluvia de Peces). See also: http://es.wikipedia.org/wiki/Lluvia_de_peces_en_Yoro.   

http://es.wikipedia.org/wiki/Lluvia_de_peces_en_Yoro
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back into Lempiras10. FUCOHSO11 converts Lempiras into Peces to purchase 

construction materials at a local hardware store who gives special discounts when 

receiving payments in Peces. FUCOSAO also plans to introduce Peces into the 

local loan and saving schemes (Cajas Rurales) they support. Finally, BYSAôs 

(farmer) shareholders, receive loans from FUNDER which are converted partially 

into Peces, for purchases of agricultural inputs.  

        
(Left) Sample of a 1 Pez voucher.   (Right) One of the 26 enterprises that accepts Peces. 

 
            

                                                           
10

 Only two enterprises, both grocery stores, are allowed to convert Peces to Lempiras. It is expected 
that in the future, as biofuel production increases, more Peces will be redeemed into biofuel and less into 
Lempiras.  

11
 FUCOSOH is a local non-profit organization that introduces sustainable organic farming techniques 

into farming communities in the region. 












































