Embassy of the

Kingdom of the Netherlands

June 2008

Managua, Nicaragua
Lindy van der Veen



The views expressed in this publication are thdsbeauthor and do not necessarily reflect thevsie
of the Embassy.



Executive summary

In the worldwide discussion about alternative epexgurces biofuels are depicted as both a salvation
and the cause of many negative effects. On thehand biofuels can decrease the dependence on
fossil fuels, reduce the emission of greenhouseegjasontribute to the development of rural
populations and increase access to electricityth@rother hand they are blamed for the rise in food
prices, thereby most affecting the poorest peapliné world, and for negative environmental effects
like deforestation.

This study is performed for the Royal Dutch Embaissianagua, Nicaragua and investigates the
possibilities for a sustainable and socially incttesdevelopment of the liquid biofuel industry, tha
bio-ethanol and biodiesel, in Nicaragua. Its puep@s to recommend whether the goals of the
Embassy are reflected in this field and what theb&sBy could contribute to the development of the
biofuels industry. The focal points reflect theeirgsts of both the Dutch and the Nicaraguan policy:
social and economic aspects, such as the credtemmoyment, the inclusion of small producers and
the possibilities for export, as well as environtaéaspects are treated extensively. These aspets
investigated by means of the analysis of the vehans of various energetic crops.

Reviewing the present Nicaraguan situation revisasthe biofuel industry is in an initial phasenlp
ethanol from sugarcane is being produced. NonetbelBlicaragua has large areas of unused,
deforested lands that could be used for the ctiltimaof energetic crops and which will not compete
with the production of food. Crops with the highpstential in Nicaragua are sugarcane, African palm
and tempate (in other countries knowsJatophg. However, a regulatory framework is needed to
create a national market, a favourable businessatdi and to safeguard the social, economic and
environmental sustainability of the developmentta industry. While the Nicaraguan government
formulated a policy for the development of biofyetxperts doubt if legislation will be approved
soon. Nevertheless, Nicaragua signed a regionakeaggnt which sets out goals for the blending of
biofuels with fossil fuels in 2020. This underlindse need for the development of a regulatory
framework and the production of biofuels.

The analysis of the value chains demonstrates wiile ethanol from sugarcane, biodiesel from
African palm and tempate all have the potentiadubstantially generate employment in Nicaragua, in
the short term only ethanol from sugarcane canxperéed. However, since no small producers are
involved, it is not recommended to the Embassy twkwin this value chain. Because of the larger
possibilities for involvement of small enterpriseshe production of biodiesel from African palmdan
tempate the chances for a direct contribution teepy reduction of the people involved is greater.
But production of biodiesel from African palm aneiripate does not exist yet, and will only be
successful if its development is instigated byrteket players itself.

There is an opportunity to contribute to importelds in the development of biofuels in Nicaragua:

sustainability and certification. The opportunitgrfa sustainable development of biofuels in

Nicaragua exists. The policy of the Netherlandacites great value to and is a pioneer in the
development of sustainability criteria for biofuproduction. Moreover, the Embassy has the
possibilities to directly support governmental itugions and to assist private sector organizations
Hence the Embassy could assist the Nicaraguan moesrt with the incorporation of sustainability

criteria in this first phase of the developmenttioé industry. When the regulatory framework is

established, the Embassy could support privat®iseoganizations with the improvement of the value
chains of various biofuels through capacity buidgithe development of a certification system, @r th

facilitation of public-private partnerships.
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Introduction

Biofuels are a ‘hot topic’ nowadays. Due to the etgtence on oil from politically unstable regions,
the rising demand for energy in the world and grgam@nvironmental concerns especially through the
emission of greenhouse gases, biofuels are seen passsible answer to these problems in both
industrialized and developing countries. For depiglg countries like Nicaragua the potential impact
of the production of biofuels is large. It has & ¢6 unused land, low-cost labour and a favourable
climate and may therefore become an efficient ptedwf biofuels. Moreover, it copes with a
continuing energy crisis. Nicaragua is dependenthenimport of petroleum for its energy demand.
About 70% of the electricity generation in the coyrwas based on petroleum, of which the import
cost more than US$ 830 million in 200ecause of the high crude oil prices, oil impoesresented
65% of the money available for exports in 260Besides, electricity supply is a problem in
Nicaragua. On the countryside, 70% of the poputatioes not have access to electrigitynd
although other parts of the country have a conaectd the national grid, the supply is unstable
because of breakdowns. The production of biofuelsich can be turned into electricity with a
generator, could increase the amount of people adgtless to a stable electricity source.

However, increasingly biofuels appear in bad lightause they are blamed to be the cause of
high food prices. Land, on which food crops usedo¢ocultivated, is used for the production of
biofuels. Therefore the prices of food have rised the poorest people in the world are the onds tha
suffer most. For developing countries like Nicaragdhis is an important political topic. These and
other effects of the development of biofuels inaagua will be dealt with in this study. This stugly
performed in the framework of an internship for Reyal Embassy of the Netherlands in Managua,
Nicaragua because of the Embassy’s interest to wobkofuels within the framework of one of its
key areas ‘value chains for sustainable econonuwiy. The main goal is to identify the possibdsi
for development in a sustainable and socially isigtel way of the biofuel industry in Nicaragua. From
thereon recommendations will be made whether theewehains of biofuels are a good choice for the
Embassy to work with and what the Embassy couldiplyscontribute to its development. Because
the goal of the Embassy is ‘to contribute to powemtduction through support to sustainable
development in an inclusive and equitable socighg, focus will be on the creation of employment
and the involvement of small and medium enterpri€8BE’s), possibilities for export, and
sustainable production methods.

The first chapter will treat biofuels in generatlaspecific for Nicaragua. The current situation
concerning biofuels in Nicaragua and the possiédifor development in Nicaragua will be explained.
Because the Embassy is focusing on value chaiissyih be dealt with in chapter two. In this p#ne
value chains of different energetic crops will b@mined to identify the main sustainability probem
in the value chain and what can be done to soleetiproblems. Chapter three deals with the differen
actors in the field such as government, donorsjapei sector, and NGO’s. The focus will be on
possible cooperation in the field of biofuels. Cleapfour will explain the policy of the Dutch
government and the Embassy. In the last chapt@rierito select a value chain will be formulated,
conclusions will be drawn, and recommendations lélimade for possible inclusion of biofuels in the
private sector development of the Embassy.

! *Anuario de Estadisticas Econémicas 2001-2007hd8aCentral de Nicaragua, 101.

2 ‘potencial y perspectivas de los biocombustibleslEaragua’, Ministerio de Energia y Minas, 11-'07

% Wolfgang Mostert, ‘Nicaragua. Unlocking potenti@ducing risk. Renewable Energy Policies for Nagara’,
ESMAP, Special Report 003/07, 08-'07.



Chapter 1 —Biofuels in Nicaragua

In this chapter the reader will be guided through area of biofuels. Firstly, a general overvied wi
be given of biofuels, the different ‘generation§’biofuels and there impact on developing countries
Then, the present situation regarding biofuelstaed possibilities for development will be deserib

1.1Biofuels

A biofuel is fuel derived from biomass. Biomassluaes organic matter available on a renewable
basis, such as forest and mill residues, agriclltarops, animal wastes and the organic part of
municipal and industrial wasfeBiofuels can be used in the transport sector, elsag for electricity
and cooking, which is of relevance especially tarareas in developing countries. Biofuels can be
divided into three categories: biodiesel, bio-ethaand biogas. While biodiesel is produced with a
thermo chemical technology, bio-ethanol and bicgrasproduced through a biological procegso-
ethanol is mainly derived from maize and sugarcdiediesel is made from vegetable oils from
rapeseed, soy, palm, tempate, cassava, castglaniits, etc. In this report the focus will be aguiid
biofuels, that is bio-ethanol and biodiesel, whigincipal use is in the transport sector. Biogak wi
not be treated.

Another distinction can be made between first-pade and third-generation biofuels. First-
generation biofuels are derived from sugars, gramsseeds; the prime materials of a crop. An
advantage of first-generation biofuels is that thexyuire technology with a relatively low complexit
and can be produced at small or large scale. Add#&dage is the possible competition with the
production of food, which leads to high-cost enefggdstock and high cost food. First-generation
biofuel crops absorb CO2 as they grow, thus rengpitifrom the atmosphere, but they release CO2
when they are burnt. The net emissions are abdiuthose of fossil fuel§.

In recent years criticisms on first-generation b&$ are mounting. Research indicates that
biofuels are more damaging to the environment tpesviously thought. Especially the ethanol
production from maize in de United States has drakar even negative energy balahd#/hile the
production of ethanol from sugarcane in Brazil @renenergy efficient (only one unit of fossil fuéds
needed for the production of eight units of ethgntble producers are criticised for cutting down
rainforests to expand their sugarcane fiéldghe problem with first-generation biofuels is that
enormous areas of land are required to satisfigtbeing demand. This results in competition with
food crops which leads to food shortages and tiglseh prices. The poorest people in the world, in
the developing countries, are the ones that suffest from this. The Organisation of Economic
Cooperation and Development (OECD) and the UN Foatl Agriculture Organisation (FAO) expect
that the world prices of agricultural products wie because of the growing demand for biofuels.
Higher maize prices have already led to a ‘tortitldsis’ in Mexico when the price of maize
quadrupled.

A possible solution for these problems can be fonngkcond- and third- generation biofuels.
These technologies are under development and shrealth commercial scale within 10 years.
Second-generation biofuels are derived from ligholmse which can be found in waste biomass from
agriculture and forestry, fast-growing grasses, waddy crops. These biomasses are generally not
edible and a larger fraction of the plant is cote@ito fuel. Besides, the amount of agriculturatiwa
existing is huge, every year billions of tons ofgetable waste are produced. Therefore second-
generation biofuels do not compete with the prdduoctof food. Disadvantages of the second-

* ‘The emerging biofuels market: regulatory, trade development implications’, UNCTAD, New York and
Geneva 2006, 5.

® Eduardo J. Zamora, Presentation ‘Biocombustiblghll, February 2008.

® Koos Dijksterhuis, ‘Second-generation biofuelsivilig on organic waste, The Broker, issue 4, 10-407

" The energy balance is the amount of fossil fueieel to produce ethanol versus the amount of eneniph
the ethanol can generate.

8 Joel K. Bourne jr., ‘Biobrandstof’, National Geaghic voor Nederland en Belgié, 10-'07.

o Dijksterhuis, ‘Second-generation biofuels’, 5.



generation biofuels are that they need large-sphatations for optimum economics and initial
investment costs are high. But they have a higb&znial to reduce greenhouse gases, they reduce
greenhouse gas emissions by 90% compared to fls=#!® Third-generation biofuels seek to
improve the feedstock by way of genetically modifyithe crops, for example to increase their oil
production®*

So what is the future of first-generation biofueith the second- and third-generation biofuels
in vision?? Because of greater potential for favourable ecdo®rof second- and third generation
biofuels, like the lower costs feedstock (e.g. @agtural waste) and the higher yiEldthey could oust
first-generation biofuels from the market. Howetlee International Energy Agency does not expect
this to happen for the coming 25 years, althougiechnological breakthrough which fosters the
profitability of second- and third-generation biefsi can not be precludétFirst-generation biofuels
will only be able to compete if their price is lomtban the price of fossil oil. Nowadays only Bidgi
able to produce ethanol from sugarcane which ispetitive with oil prices around $US 30/barrel,
outside Brazil the lowest-cost producers are ableompete with oil prices above $US 50-70/barrel.
The recent high oil prices are an incentive to poadbiofuels.

For developing countries best opportunities for pheduction of biofuels are found in first-
generation biofuels, because of the advanced témfies which are needed for second- and third-
generation biofuels. These advanced technologiesmainly developed and patented in developed
countries. For second- and third-generation bisféelbe produced in developing countries they will
need to have a technology innovation system to rgémeknowledge, to form joint ventures with
foreign companies, to formulate technology-infornggavernment policies, etc. Time will be needed
before second- or third-generation biofuels wilvé@an impact in developing countries. In Brazil the
estimated time before a commercially viable secgeeration biofuel industry could be established
is 10-15 years, while a competitive third-genematidofuel industry might be founded between 2020
and 2030. Considering Brazils position as the woli&ding producer of ethanol derived from sugar
cane, with one of the lowest-costs lignocellulosedpction systems of the world and an established
technology innovation system, the time that willn@eded in other developing countries will be kel
to be longer?

1.2 Ethanol

Ethanol is an alcohol produced by the biologicaimfentation of starch derived from plant material.
Starch can be derived from various feedstock likgascane, corn, maize, potatoes, sugar beets,
grains, etc. The different feedstock have multgieduction methods, but in all processes the stigrch
extracted, fermented and distilled into ethdfidt.is a clean-burning fuel and can be used diyaatl
cars designed to run on pure alcohol or it can bednwith gasoline (max. 25%) to make ‘gasohol’,
which will reduce the carbon monoxide emissionghaf car. Normally no engine modification is
needed. Nowadays Brazil is the only country thasu00% ethanol in cars. In other countries ethanol

10 |bidem, 4; ‘The emerging biofuels market’, UNCTARB), ‘Biofuels, opportunity or threat to the poor3iiss
Agency for Development and Cooperation, Issue R&¥el07, 2-3; Eric D. Larson, ‘Prospects for Sedo
Generation Biofuels Technologies’, UNCTAD conferemmn biofuels, Rio de Janeiro, 4-12-2007, 3-12.

™ Craig Rubens, ‘WTF are fourth-generation biofuel82-03-2008, <http://earth2tech.com/2008/03/0&/wt
are-fourth-generation-biofuels/>,18-06-2008.

12 Bjofuel production technologies: status, prospeaid implications for trade and development’, UMOT
New York and Geneva 2008, vii-Viii.

13 The production of biodiesel from micro-alga wi# B,000-15,000 gallons of oil/acre/year. Corn poedul8
and palm 635 gallons of oil/acre/year. Source: Ta®ia. Riesing, ‘Cultivating Algae for Liquid Fuel
Production’, <http://oakhavenpc.org/cultivating_adghtm>, 07-05’08.

14 World Energy Outlook 2006’, International Energgency and OECD, Paris 2006.

15 Biofuel production technologies: status, prospeais implications for trade and development, NewkYand
Geneva 2008, 29-30.

6 Garten Rothkopf, ‘A blueprint for green energytlie Americas. Strategic analysis of opportunit@sSrazil
and the Hemisphere. Featuring: the Global Biof@liook 2007’, Inter-American Development Bank, 34;
‘The emerging biofuels market’, UNCTAD, 5.



is blended with gasoline in different proportio@mpared to gasoline, ethanol provides 30% less
kilometres:’

The worldwide production of ethanol was or 597ukemd barrels per day in 2005. Since 2000
the production has grown with 95% (see figure T)e Targest ethanol producers are Brazil and the
United States, from respectively sugarcane and endixpectations are that the world ethanol
production will triple in the coming 15 yeafs.
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M Brazil United States M European Union ~ China M India Cther World Energy Outlook 2006.
The process to produce ethanol from maize is althessame as the century-old production of alcohol
from grains. The maize is grinded, blended witheraand heated. Added enzymes convert the starch
into sugars. In the fermentation tank the fermemtverts the sugar slowly to alcohol, which is
separated from the water through a distillationcpss. During the production process large amounts
of CO2 are released, through the fermentation groaad the fact that many ethanol fabrics useigas o
coals to generate steam for the distillation prec@berefore the energy balance for the produdifon
ethanol from maize is neutral. According to variaigdies there are no gains in terms of CO2
reductions’’

Sugarcane produces 5700-7600 litres of ethandheetare, twice the amount of ethanol from
maize. 20% of the stalk consists of sugar, whidierisiented to produce alcohol. In contrast to maize
in which the starch must be converted to sugark thi¢ help of expensive enzymes, the sugar only
has to be fermented en distilled. The waste ofsthé, called bagasse, can be burnt to supply the
factory with relatively clean energy for the protian process. Therefore the CO2 emission from the
production and use of ethanol from sugarcane 554@8%than CO2 emission from gasolifie.

Ethanol in Nicaragua

Sugarcane

In Nicaragua bio-ethanol is produced from sugarc&ugar production is concentrated around four
producers, of which the largest refinery, Ingeném $\ntonio, has a market share of 55%. The owner
of Ingenio San Antonio is Nicaragua Sugar Estaiested (NSEL). Sugar Energy and Rum (SER) is
the holding company for Compafiia Licorera de Nigaeaand NSEL, which is owned by the Pellas
Group, the most powerful economic entity in NicaragAt this moment it is the only company that
produces ethanol in Nicaragua. The Ingenio San Wiotowhere the ethanol is produced, has a
capacity of 100 thousand litres/day. The compangesgeloping a second distillery which will be

7 Bourne, ‘Biobrandstoffen’.

18 Sergio C. Trindade, ‘Biofuels. Trade and developni@plications of present and emerging technolagies
Global biofuels picture and the prospects for imional trade’, UNCTAD Ad-Hoc Expert Group Meeting
Division on International Trade on Goods, Serviaed Commodities, Geneva 19-06-'07,
<http://r0.unctad.org/ghg/events/biofuels/Trinda@®resentation%20UNCTADAHEM%20June%202007shor
ter.pdf>, 08-05-'08.

% Bourne, ‘Biobrandstoffen’.

2% |bidem.



ready in the final quarter of 2008 with an additiboapacity of 300 thousand litres/day. The finsee
million litres of fuel ethanol were exported to Bpe in February 2007.

The other sugar producers have plans to insta#inethproduction capacities. According to
executive director of the National Committee of &ufroducers (CNPA), Monte Rosa, the refinery
owned by the Guatemalan company Pantaledn, willltauplant with a capacity of 300-400 thousand
litres/day. This plant will probably become operatin 2009** The two smaller refineries active in
the sugar market, Montelimar (owned by the compdAYINIC) and Benjamin Zeledén (owned by
CASUR) are interested in building smaller plantshwa capacity of 60-80 thousand litres/day.
Because of the very high entrance barriers becafiske high investment costs other firms have
difficulties entering the market.

NSEL is planning to expand the volume of ethanol dgport dramatically. A part of the
ethanol, 20 million litres, is used for rum prodantin Compafiia Licorera de Nicaragua that produces
the famous runflor de Carfia The rest of the ethanol, 80 million litres in 20vill be exported.3
There are no domestic sales of ethanol becaudadkef a legal framework makes it impossible to
commercialize the sale of ethanol in Nicaragliihe so-called ‘flexible production process’ pesnit
the company to choose the amount of productionhafrel and sugar. Depending on the international
prices of sugar and ethanol the production amouwitksary. If the price of sugar falls below $US 10
per kilo, the whole production of sugar will be tilesd to produce ethan®l.

Cassava

Another crop from which it is possible to produdbamol in Nicaragua is cassava, also known as
manioc, casava, or yucdlanihot esculenta While sugarcane requires very specific landssaaes
can practically be planted everywhere. In Nicaragua million hectares are appropriate for the
cultivation of cassava of which the Interamericastitute for Cooperation of Agriculture (IICA)
identified 60,000 suitable ha which are unuseddefdrested. At the moment, about 5,600 ha of land
are used for the growth of cassava. From one hedb@tween 6,000-7,000 litres of ethanol can be
produced from cassava, which means the producfiethanol per hectare is a little higher than from
sugarcané® The technology to produce ethanol from sugarcamedre advanced than the technology
needed to produce ethanol from cassava. At thisengnmo commercial production of ethanol from
cassava exists and there are no specific plares fiooject. Besides, Nicaragua has no experienite wi
the production of ethanol from cassava, so yearstuady will be needed before production can be
started. Cassava is a crop suitable for small mtomiu and therefore the possibilities for small
producers are larger than with sugarcane. A prolidehowever that cassava is a food crop. If it will
be used to produce ethanol, the prices of cassiivarebably rise?’

Jicaro

The calabash tree, call@daro in Central-America, can also be used to producaretl. Jicaro grows
on poor grounds, produces fruits for 100-200 yeassts all types of weather circumstances, utissfr
can be harvested the whole year round and it needertilizers. From the fruit pulp ethanol can be
made. The seed is a human food product and theipnath residues of the production process can be
used as animal food. It has large possibilitiessimall producers: only 6 ha of jicaro are needed to
supply an oil-factory and the cultivation of jicazan be combined with the production of other crops
or with cattle breeding. However, the plant to proel ethanol is costly, about US$ 500,000. With the
machinery to produce fuel ethanol the costs willlde. This is no feasible option for small farmers.

I Interview Sr. Martinez S., SER., 28-04-'08.

2 Gustavo Alvarez, ‘Tres ingenios méas entraran gbo®. Ampliaran produccion de etanol de cafia deaz,
El Nuevo Diario, 16-08-'07, <http://impreso.elnueiario.com.ni/2007/08/16/economia/56416>, 23-04-08.
23 ‘Projected volumen of ethanol production of Niggra Sugar Estates Limited’, presentation Nicarsgugar
Estates Limited and Compafiia Licorera de Nicaragug, 08-'07.

** Interview Alvaro Martinez S., SER., 28-04-'08.

%5 ‘Nicaragua exportara etanol’, El Nuevo Diario, 25208, <http://www.sucre-ethique.org/Nicaragua-
exportara-etanol>, 23-04-08.

%6 See Annex 1.

" Interview Sr. Saénz, IICA, 06-05-'08.



However, the plant is very rentable and the investnwill be recovered in five years. The company
Jicaro S.A., owned by the German Karsten Jochimas@ plant to process the fruits of the jicaro in
Ledn. At the moment some two to three thousandédesrare producing jicaro on a very small scale in
Nicaragua. They sell the seeds to merchants whdahegh to El Salvador. From there the seeds are
exported to the United States. The small farmershwhe fruits by hand to obtain the seeds, whereby
the valuable pulp is lost. The only company whidysthe whole fruit from the farmers is Jicaro S.A.
It also has its own jicaro plantation. This compasyproducing ethanol for alcoholic drinks. The
company does not yet produce fuel ethanol, buinisrésted to do so. The obstacle is needed
investments, therefore the company is looking foaricing possibilities with the NGO SNV in
Nicaragua®

1.3 Biodiesel

The chemical name for biodieselfatty acid methyl estgiFAME) or fatty acid ethyl estefFAEE).
Biodiesel is a synthetic diesel-like fuel and ihdze used in a mixture not exceeding 10% with dliese
oil in diesel engines, or pure in modified engin&#rst-generation biodiesel is produced from
vegetable oils, animal fats or recycled cookingagee Examples of crops from which biodiesel can be
produced are rapeseed, soybeans, sunflowers, tempatonut, and palm. Biodiesel is 4% less
efficient than diesel from fossil fuel8.

The biodiesel industry is growing. From the worldevtotal production of biofuels, 85% is
ethanol, and 15% biodiesel. From the worldwide potidn of biodiesel, 87% is produced in Europe.
The production of biodiesel increased with 295%nfr2000 to 2005 (see figure 2). The production of
biodiesel in 2005 was 64 thousand barrels a®d&s of 2005, Germany leads the world production
with about 2.3 billion litres produced, primarilsofn rapeseed and sunflower. Biodiesel production in
the United States, primarily from soybeans, rosenfan estimated 284 million in 2005 to 950 million
litres in 2006*"
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Figure 2. Worldwide production of
biodiesel 2000-2005. Source: World
W Germany Fronce M ltaly M Rest of Europe  United States Other Energy Outlook 2006.
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Biodiesel in Nicaragua

The production of biodiesel in Nicaragua at thisnrmeat is very little or zero. No official data exist
about it, but experts say that the production ofileisel in 2008 was minimal. Biodiesel can be made
from a large number of crops. The crops with tingdat potential in Nicaragua will be treated here.

%8 Interview Dr. Jochims, general manager, Jicar,, 22-05-'08.

29 Interview MSc. Ing. Zamora, Laboratory Biomass URB-04'08.

%0 Emiel Sanders, ‘Rapport Ethanol’, Royal Dutch Essyain San José, Costa Rica, 4.
31 ‘Biofuel production technologies’, UNCTAD, 8.



African palm

African palm Elaeis guineensjds a perennial crop. New plantations start prauyafter three years,
after six or seven years the yield of the harvestable. The tree can be exploited for 25-30 yddms
two most important commercial products of the palm crude oil and the palm nut. The palm nut
produces palm kernel oil and palm kernel meal. palen kernel meal can be used as food for pigs.
The oil-rich fibrous residues and the palm nut lshe&n be used as sources of energy for the factory
From one hectare of african palm 5,550 litres ofilsel can be producéd.

The history of the cultivation of african palm iriddragua started in 1945. Various projects
for the cultivation of african palm were foundedsaiving cooperatives of small farmers. These
project largely failed because of organizationalbpems with the producers and low international
prices for vegetable oif§. At this moment african palm is cultivated in twegions in Nicaragua: in
the southern region of the Atlantic Coast and i fbgion Rio San Juan. The company PALCASA
(Empresa Palmares de El Cast)llexploits 2,500 hectares of african palm, prodwgikand is testing
the possibilities to produce biodiegélin the Cukra Hill region the company Cukra Devehemt
Corporation cultivates 6,300 hectares of africaimpaCOMEPA Cooperativo Multisectorial
Empresarios Palmerdsa cooperative of small farmers, is cultivatir@ectares in Rio San Ju&n.

So while various plantations of african palm in &tegua exist, there is no plant to produce biotiese
from the palm oil. The companies are using themjfroduce electricity for their own internal ubet

are not commercializing the production of biodiestEhe first reason for the lack of biodiesel
production is that there exists no national poléyd regulative framework for the production of
biofuels. The production and consumption of bicualNicaragua have to be stimulated through laws
and regulations which create a national marketh\it this framework it is difficult to commerciadiz
the production and sale of biodiesel. Thereforepiwalucers are waiting for this to be implemented
before they invest in biodiesel production techge® The second reason are the high international
prices of vegetable oils. Because of this the ptethihave no incentive to produce biodiésel.

e D e

Figure 3. Suitable areas for the
cultivation of african palm in
Nicaragua. Source: ‘Situacion
Gy, Petrolera Mundial y Produccion
e de Biocombus-tibles’, IICA, 64.

%2 |Interview sr. Séenz, lICA, 06-05-'08; see annex 1.

%3 See annex 2 for the history of African palm in &tigua.

% ‘Diagnostico Agro Socioeconémico del Municipio Edrtuguero. Instrumento de Andlisis para valorar la
viabilidad de un proyecto agroindustrial de PalnfidcAna para la produccion de Biodiesel’, IICA aHGA,
02-2007.

% ‘politica Nacional de Agro Energia y Biocombustis| Ministerio de Energia y Minas, Comisién Inter-
institucional de Biocombustible MEM, MIFIC, MARENAJAGFOR, INAFOR, AMUNIC, IICA, 19-12-'07.
Dates are adjusted to the opinion of expert irfild sr. L.E. Sdenz Mejia, consultant at [ICA iraivagua.

36 |Interview sr. Baldizén, Austrian Development Coti®n, 28-04-08; Interview sr. Saenz, IICA, 06-0B.
37 Interview sr. Baldizén, Austrian Development Coti®n, 28-04-08; Interview sr. Saenz, IICA, 06-0B.
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Nicaragua has a great agro-ecological potentialttivate African palm sustainably (see figure I8).

the Atlantic RAAN and RAAS regions more than twallion hectares are appropriate to grow the
palm. From these two million hectares 978 thoudsextares are deforested and have a right climate
and soil® Cultivation on these grounds will have the positiffect of reforestation and will not
compete with the production of food. But a legainfiework is needed to found a production system
which is environmentally friendly and sustainabitethe first place this means that woods must lie no
chopped for the construction of plantations. Alse water resources would have to be reinstated and
protected. Moreover, the rights of the workers amdl population must be safeguarded. These laws
need to be enforced, which can be difficult in part the RAAN and RAAS regions because of the
lack of (good) infrastructure.

Another problem which hinders the development oficg&h palm in Nicaragua are land
property rights. In Nicaragua, and especially ia RAAS and RAAN regions, very often it is unclear
who owns a certain piece of land. Some areas haitpfa owners. To develop the region and to
attract investments this problem must be solveds Fhould be done by way of a national legal
framework which establishes land property rights.

Tempate

Jatropha curcas linnin Nicaragua known as tempate, is an oleagintarg vhich can reach a height
of six metres. It produces for 30-50 years andottigins of the tree are found in South-America. The
crop can grow from sea level until an altitude d@i0Q@ metres. It is resistant against hostile
circumstances like drought, an excess of watelh téghperatures, etc. Tempate grows on very poor
grounds where other species succumb and will therefot affect food productiofi.A quarter of the
weight of the fresh tempate fruit are seeds. Frbese¢ seeds oil can be produced, and the residues
from this process are seedcake and waste mat€hate residues can be used as fertilizers to the
plant. In addition of being a fertilizer, the seakie can produce biogas for cooking or can be used,
briquette form, as a fuel in ovens. The seedcakdsito be detoxicated to be able to be used asahnim
feed. The most important end use of the oil from flerspective of this study is biodiesel. But the o
can also be used in soap, oil lamps and cookingestd From one hectare of tempate 3,850 litres of
biodiesel can be producéd.

Biodiesel from tempate is suitable to be producediemall-scale. The highest costs for the
production of biodiesel from tempate is labour, d&aese the fruits have to be picked by hand.
Therefore economies of scale are not possible. ISmale production of biodiesel from the oil is
possible because of the relatively low complexityh@ production process. Therefore the factory is
relatively cheap. The locally produced biodiesel ba used for electricity generation, through tee u
of a generator. Because the cultivation of tempatebe combined with the production of other crops
or cattle breeding, it will not compete with theguction of food and will be a supplementary source
of income. In several African countries the smahis cultivation of tempate is successful.

There is a relatively large amount of knowledgespn¢ in Nicaragua concerning the
production of biodiesel from tempate. In 1989 thes#ian Development Cooperati@EZA,) started
a project in collaboration with the state-owned pamy Petronic Retroleos de Nicaragyaand the
UNI (Universidad Nacional de Ingenieréo investigate the possibilities to exploit tengdocusing
on the production of biodiesel. After four yearsresearch, in 1993 three cooperatives of farmers
started with the growth of 1.2 million plants on39has. 192 producers in Lebn, Telica and
Quezalguaque were involved. The industrial plargrimluce oil and biodiesel from the tempate seeds
was opened in 1997, but due to various problemgriaustopped the financial help in 1998. The
project had cost almost $US 15 million.

¥ Djagnostico Agro Socioeconémico del Municipio Edrtuguero’, 59.

%9 Evaluacion 1999 del Proyecto Tempate. SinteSimject Nr. 930 OEZA, KEK CDC Consultants, 05-'33,
4% Janske van Eijck and Henny Romijn, ‘Prospectsl&ropha biofuels in Tanzania. An analysis witka®igic
Niche ManagementEnergy Policy36 2008, 314.

! Interview met sr. Saenz, IICA, 06-05-'08; see anhe

2 E.g. in Tanzania and Mali: ‘Mali-biocarburant waar European Environmental Business Award’, press
release Trees for Travel, Dieren 04-06-'08; VartlEand Romijn, ‘Prospects for Jatropha biofuel¥amzania’.
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Reasons for the stop were the problems and stwkésh contended the project from the beginning.
Points of disagreement were the price of the ftbi, resale of fertilizers which the farmers reediv
from the project, and the lack of commitment of fhemers to maintain the lands. Moreover, the
farmers did not completely receive the financingnirthe Union of Cooperatives who acted as
intermediary of the credit. The yield from the lawds too low, and there was no clarity about the
production costs of biodiesel during the projett@igh it was clear that it was not rentable, sihee
fossil oil prices were low in the 1990’s. Therefohe plant did not produce biodiesel. But the prbje
as a whole was economically viable because of dhe &f by-products. While there is disagreement
about why the project failed, multiple causes canfaund. A very important reason is the lack of
cooperation and division of responsibilities betwélge research institutions, the Austrian leadershi
of the project, the Nicaraguan counterpart Petramistate-owned enterprise and the farmers. There
was no adequate selection of the farmers thatcg@ated in the project. Moreover, the governmedt di
not give the project the priority that was neeéfed.
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- Figure 4. Potential areas for the production
p—— o of tempate. Source: MAGFOR.

At the moment there is no commercial productionteshpate in Nicaragua. The reasons are the
following. First, farmers are reluctant to cultigaempate because the failed Austrian projecteés th
only experience with tempate in Nicaragua. The sécmason is the high prices of food which
stimulate producers to grow food crops. The thadtdr is the lack of information and capacity in
Nicaragua about the cultivation of temp&t&ut Nicaragua has many possibilities for the walibn

of tempate. In the Pacific region of Nicaragua #8usand hectares are suited to grow terpatae
various research activities of the Austrian propdtindicated the economic viability of the culiion

of tempate and the production of biodiesel on austrial scale. But because of the uncertainty abou
production costs, it is not clear what the futufetlee production of biodiesel from tempate is.
However, the price of petroleum increased rapitily last years. The price of one barrel fluctuated
around $US 130 in June 2008. In comparison, thpraé in the 1990's was between US$ 20-30. This
implies that the production of biodiesel from tengpaill be rentable if the prices of petroleum réma
high. But this dependence of the success of a éligfuoject on the international oil prices is a
disadvantage, because it makes it vulnerable.

3 See annex 3 for a more extensive descriptionet#uses of failure from this project.
4 Interview sr. Baldizén, Austrian Development Coai®n, 28-04-'08.
“ politica Nacional de Agro Energia y Biocombusis| 11.
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Marango with pigs*

The Biomass Laboratory from the UNI is researclangther type of production of biodiesel, namely
from the fat from pigs which are fed with vegetabeins from the marango tre®ldringa Oleifera

L). The pig is very efficient in the transformatiai carbohydrates to fat. To grow it needs

alimentation of carbohydrates, proteins and miserBlt because the proteins for animal food are
expensive the development of the pig industry icakagua is hindered.

The Biomass Laboratory developed a new techndimgthe production of vegetal proteins by
means of the marango tree that decreases theofdhlis proteins by a factor of ten. The maranga is
fast growing tree which can grow under a high dgnsin combination with the feeding of
carbohydrates the pigs will produce meat for diceectsumption and fat. From the fat biodiesel can be
produced. Biogas can be produced from the excremehtthe pigs and the waste from the
slaughterhouse.

Ten hectares of marango, 20 hectares of cultivaifacarbohydrates produce alimentation for
5,000 pigs. The annual production of meat is 27#0&nd biodiesel 500,000 litres. This amounts to
17,000 litres of biodiesel/hal/year. For comparisafrican palm produces 6,000 litres of biodiesel
/halyear’’” The Biomass Laboratory of the UNI is still investiing this type of production of
biodiesel. There are no actual plans for the ratin of the project.

Micro-alga

Two Nicaraguan businessmen have written a busplessfor the production of biodiesel from micro-
alga. If the company is founded, it is going tathe first alga-biofuel project in Central-Ameridehe
company is at the moment searching for finance. ddmpany will, after multiple years of research,
develop photo-bioreactors for the mass producticelga. Some micro-alga culture can produce 60%
of its own weight in oil. Therefore the amount df éxtracted from alga per hectare is far more than
with the production of crops like African palm @ntpate (5,000-15,000 gallons/acre/year from alga,
635 gallons/acre/year from African palm). The odri which biodiesel can be produced will be sold
to refineries in Central America. Eventually they wroduce the biodiesel themselves, but becatise o
the huge investment to build a refinery that wit be feasible for the first years.

The two great advantages of biodiesel from algeoimparison with African palm and other
crops are that the impact on the environment igma@hand the land use is relatively small (about te
times less than other crops which produce oil fadiesel). If the company can start with the
production of alga it will use 280-700 hectare$anid. Therefore there will be no competition witle t
production of food. The estimation is that therd ¢ about 100 people employed in the company.
Indirectly the creation of jobs will be larger, fexample jobs in the oil refinefy.

“6 Leonardo Mayorga, ‘Un cerdo en su tanque?’, LaiooiaBiomasa UNI.
a7 ‘Energia renovable una necesidad para nuestrerdéésa Laboratorio Biomasa UNI, 19.
8 Interview sr. Ramirez, Bionica S.A., 22-04-'08.
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Chapter 2 — Value chains for sustainable economia@wth

This chapter tries to construct various value chdiom ethanol and biodiesel in Nicaragua. In the
case of ethanol from sugarcane this is relativalyyebecause the production and export of ethanol
already takes place. However, at the moment ther@iproduction of biodiesel in Nicaragua. The
sketch of the value chains from biodiesel from édn palm and tempate will therefore be based on
past and international experiences. The aim ofishig identify the main obstacles for developniant
the chain, with a focus on the possibilities foe tireation of employment, the involvement of small
and medium producers, export and environmentabmagiility. If the Embassy decides to work with
the value chain of one or more types of biofuelgah try to improve the working of these value
chains, for example through the Value Chain Apphdaa start of the analysis is made here. But first
the possibilities for export will be treated.

2.1 Production for the national market and exporpportunities

Whether a country has the market potential to becariofuel producer with the ability to export lwil
be a function of the energy supply situation aredféedstock availability. Countries that are cuilyen
importing fossil oil and petroleum and exportingfliel feedstock have the most potential to become
an important biofuel producer. Nicaragua is an irtgyoof petroleum and an exporter of the feedstock
for ethanol production (sugarcane). It is not ybiadiesel-feedstock exporter and the developmeént o
this will take time. Because biomass feedstock asnfl in almost all countries in the world,
international trade is relatively small compareditomestic consumption. Besides, international trade
in biofuels historically has been relatively smadicause biofuels were more expensive than petroleum
fuels. Therefore the national producers were supgdsy the government, while foreign producers did
not receive this suppott.

Considering the abovementioned, the national niaskenore important for the development
of biofuels than with most other commodities. BessaWNicaragua is no crude oil producer and an
importer of petroleum, the potential national marfke biofuels is large. This underlines the neitgss
for a legal framework to establish a national markestead of the prohibition to blend biofuels hwit
gasoline and diesel, laws have to stimulate thadihg to that the sale of biofuels on the national
market can be commercialized. There are not yénieal and quality standards available, but Central
American countries are collaborating on the dewslept of such standards, relying on existing
standards in the EU and U5.

Expectations are that the worldwide demand fortaadke in biofuels will grow in the coming
decades, due to the increasing energy demand ielapgng countries and the obligation for the
blending of fossil fuels with biofuels in, amondets, the European Union. The export of biofuels at
this moment is focused on the European Union. Easan is the strong euro with regard to the US
dollar, which makes export to the EU more attractiNSEL is already exporting 100% of their
ethanol to Europe. Because Nicaragua is one otdatries that fall under Generalised System of
Preferenceplus GSP+, it can export ethanol duty-free to the HUere are low EU tariffs on
biodiesel and feedstock for biodiesel productiohe Timport duty on biodiesel is 6.5% and on
vegetable oils between 3.1 and 5.1 %. Oilseeds Hatxefree access to the EU market. For GPS-
countries a tariff preference exists on vegetalile®d Obstacles for the export of biodiesel to the
European Union are technical standards. The Eurpo@eenmission published a set of guidelines in

9 There are many studies and experiences in Valan@nalysis. See Annex 4 for a description ofa &
these methods.

*0‘|ssue paper on Biofuels in Latin America and @aribbean’, IDB Environmental Division, Sustainable
Development Department, (S&T)? Consultants Inc, kifagton DC, 18-09-'06.

®1 Lucas Assuncao et al, ‘Prospects for a biofualsistry in Guatemala. Main findings and resultshef t
mission undertaken by the UNCTAD Biofuels InitisiyUNCTAD, 26-10-'07, 14.

%2 Marcos J. Jank et al, ‘EU and U.S. policies orfusits: potential impacts on developing countrid$ie
German Marshall Fund of the United States (GMF)skifegton DC 2007, 21-22.
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compliance with the CEN-Standardization (EN 142%4th the aim of ensuring the quality and
performance of biodiesel. For palm oil a limitatisrtemperature. Palm oil is not as adaptable kb co
weather as other oils because of its high cloudtpdherefore the biodiesel industry in the EU tedi

the use of palm oil. However, with technologicalaces this problem can be overcome. Because
ethanol is a relatively simple product concernimgdpict requirements and only large companies are
exporting ethanol, which have the knowledge antinielogical expertise to produce according to the
requirements of the markets of destination, théseds of less importance.

Export from Nicaragua to the USA falls under thenttal America Free Trade Agreement
(CAFTA) and the Caribbean Basin Initiative (CBI} & benefits from preferential tariff treatment.
Under CBI ethanol may be imported duty-free andtapiee to the USA, if produced from at least
50% local feedstock, until a maximum of 7% of thaitedd States market. There are no tax exemptions
on biodiesel in the United Stat&¥sThe product norms for biodiesel are establishedSTM D6751,
for mixture less than 20% (B20). There is no noomtilends with a higher percentafe.

Certification

At the moment no label for certification of biofaghat assesses the value chain exists. Howeer, th
worldwide attention for certification of biofuels isubstantial. Nowadays at least 16 organizations
worldwide are involved in the development of staddaation guidelines, sustainability criteria and
consultation with stakeholders. Examples are thenBtable on Sustainable Biofuels (RSB), the
Bioenergy Agreement of the International Energy Ageand the FAO/Global Bioenergy Partnership
(GBEP)>® The Roundtable on Sustainable Biofuels (RSB) isirdarnational initiative bringing
together the companies and organizations concewitid sustainable biofuel production. It has
formulated principles for sustainable productiord ds in the process of formulating criteffa.
Besides, the Roundtable on Sustainable Palm OilP@Sis an association of companies,
governments, NGO's and other players in the palrmarket. The RSPO set up a certification scheme
for the supply chain from the producer to the enddpct. It does not include biodiesel. Another
example is the Better Sugarcane Initiative (BSIhe Tmission of BSI is to promote measurable
improvements in the key environmental and socigdaots of sugarcane production and processing.
Members are companies, NGO’s and research in&itlB8l aims to stimulate the adoption of
verifiable performance-based measures with thetaimaintain or enhance the economic position of
the farmers. It is no certification system but eatl forum for voluntary commitment to corporate
responsibility>’

The European Commission presented in January 20p®osal for a new directive on
climate change and renewable energy. The propteakshat biofuels must be produced sustainably,
but formulates few criteria. The conditions stigathare a minimum level of 35% of greenhouse gas
saving, and a ban on the conversion of areas witigta carbon stock or a high biodiversity vatfie.
Several countries and organizations take the leadicretizing the initiatives in sustainabilityteria
with the goal of creating a labelling scheme suslth@ Netherlands, the United Kingdom (UK), the
World Wildlife Fund and the Energy Centre of tReole Polytechnique Fedérale de Lausanne
(EPFL), which also is the founder of the RSB. Thsting framework of the Netherlands is very
similar to the framework used in the UK becauselo§e collaboration. The framework proposes a
general type of certification system for biofuelat its implementation is dependent on other
organizations and countries.

%3 |bidem.

** Waldyr Luiz Ribeiro Gallo, ‘Perspectivas para ildiesel en Centroamérica. Costa Rica, El Salvador,
Guatemala y Honduras’, United Nations Economic Cdéssion for Latin America and the Caribbean (CEPAL),
07-08-'07, 20.

% See annex 5 for an overview of other certificafititiatives.

* ‘The Roundtable on Sustainable Biofuels. Ensukiinfuels deliver on their promise of sustainability
<http://cgse.epfl.ch/page65660-en.html>, 12-06-'08.

°" ‘Better Sugarcane Initiative’, <http://bettersuggme.org/index.htm>, 05-06-'08.

%8 ‘Document accompanying the Package of Implemeantatieasures for the EU’s objectives on climate ghan
and renewable energy for 2020’, Commission Stafflkiig Document, Impact Assessment, Commission®f th
European Communities, Brussels 23-01-'08, 13.
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In Nicaragua various institutes are active in sufpg producers to be able to comply with
international product requirements, like the Chambe Industries of Nicaragua (CABIN), the
Association of Producers and Exporters of Nicara@pREN) and the Centre for the Promotion of
Exports in Nicaragua (CEI). Others, such as thet@efor Cleaner Production (CPML), help
enterprises to improve their production procesgbere are no organizations that supply certificates
the country.

2.2 The value chains of ethanol and biodiesel

The value chain of ethanol from sugarcane

The value chain of ethanol from sugarcane staris thie production of the prime material. The cane
is harvested and transported to a factory. Therestilk of the sugarcane is grinded, whereby jisice
produced. From the best quality juice both sugarethanol can be made, therefore the company has
to choose which product it will make. If it choosesproduce ethanol, the sugar is fermented and
distilled. The product of these processes is hgdrathanol. To use the ethanol as a fuel, the tedira
ethanol must be dehydrated. The dehydration ofnethia an extensive transformation process that
requires large investments in the processing plme. technology for the production of ethanol is fa
more complex than the production of biodiesel duthe distillation process to reach 96% alcohol in
the ethanot? The dehydrated ethanol is ready to be used iermdblith gasoline until a maximum of
25% for normal car engines.

After this the ethanol has to be transported to kibger. If it is exported, it has to be
transported to a harbour. This can be done eithibravpipeline or by road. A pipeline in Nicaragua
does not exist. If it is sold for the national metrkthe probable buyer will be an oil-refinery or a
petroleum-company that will blend the ethanol vgésoline.

Nicaraguan Sugar Buyer of the ethanol
Estates Limited

Sugar Estates Limited and Compaifiia Licorera de Niagua, S.A, 08-'07.

To safeguard the yields of the processing planttimpany needs to secure the delivery of the prime
material, the sugarcane. Therefore backwards iatiegr in the value chain is needed. Equally it will
be important for the company to safeguard the regltf the product, which can imply forward
integration within the value chaffi This integration of the value chain to safeguaelrofitability of

the expensive plant is also the case in Nicaragua.

In Nicaragua only one company is producing etha®la biofuel, NSEL. This is a large
company that owns the entire value chain from thedyction of the prime product until the
production and sale of the ethanol (number 1 uniil figure 5). NSEL sells its ethanol on an FOB-
Corinto basis. This means that the buyers are nsdiple of transporting the product from the harbour
in Corinto, Nicaragua to the end-user in Europes Tlansportation typically involves a vessel from
Corinto to a port in Europe (Rotterdam and/or offts in Europe). The ethanol is unloaded inghes
European ports and temporarily stored in storag&stdo be further transported via land to other
European cities. The buyers include major inteomati trading houses in the sugar and ethanol
business. 100% of the fuel ethanol produced is madp because the selling can not be
commercialized in Nicaragua. Empirical experienge®ther countries demonstrated the need for

%9 Interview sr. Zamora, Laboratorio Biomasa, UNI;@®8'08.
60 Cadena agroindustrial de etanol. Andlisis dedisside cadena etanol’, ICA, MAGFOR and JICA, 2084
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government policy to develop this marREtA regulatory framework must be implemented which
stimulates the use of biofuels, for example togdik oil companies to blend fossil fuels with beltu

NSEL is no member of the Better Sugarcane Initigtibut as a large company has the
financial ability to become one. It fulfils the ghact requirements of ISO 9001. Ingenio San Antonio
has a positive energy balance, it produces moreggriean it needs and this is sold to the national
grid. NSEL has, as part of the Pellas Group, awisif Social Corporate Responsibility. It's support
health, education, sports and cultural activities fts employees and families. Part of its
environmental program is a reforestation projecwever, recently a shocking complaint was issued
by community members from Ledn and Chinandega amchdr employees of NSEL against the
International Finance Cooperation (IFE)FC approved a US$ 55 million loan to NSEL to fice
the expansion of the production and processinglibies of sugar production NSEL and is accused
of the failure to comply with its social and envirental sustainability policies. The complainants
seek redress for injuries to their health, envirentnand livelihoods resulting from operations of
NSEL. A selection of the most shocking accusations:

» NSEL used chemicals and pesticides that contandndtimking water wells and possibly
caused a epidemic of a kidney disease under sugafiedd workers;

» NSEL caused air pollution and respiratory illnegbesugh the burning of the sugarcane prior
to the harvest;

» NSEL retaliated against workers who tried to esthbh independent workers union and
harassed people who raised concerns about thgiitiast

» NSEL depleted groundwater as a result of the itiogeof sugarcane fields;

= NSEL employed children, aged 15 of younger, in @aogs work on the fields where they
were exposed to intense heat and pesticides.

At the moment of writing the CAO Ombudsman of tR€lis assessing the complaint and will begin
working with the various parties to discuss optitorsa resolution. Further research to the conoacti
of the environmental and health problems to thivities of NSEL will be needed.

Another possible threat is that the sugar harvéstoe largely or completely devoted to the
production of ethanol when the price of ethanatgisThe consequence will be a rise in the price of
sugar. If the production of ethanol will be moshtedble, the producers can decide to expand their
sugarcane plantations at the expense of land @af fwoduction. Nevertheless the Ministry of Energy
and Mines (MEM) thinks the expansion of the productof ethanol will not compete with food
production®®

Implications for employment, SME’s and export opportunities:

Because the value chain of ethanol is owned bylange company, there is no involvement of small
and medium enterprises. Moreover, the sugar pragués completely in the hands of the four big
companies. Because of this there are no chancesrali and medium producers to enter the market,
not even in the production phase. Because of tige lbarriers to entry, due to high investment costs
it is not likely that they could play a role in tkalue chain in the future. Therefore the Valuei€ha
Approach can not be employed to improve the pasitb the poor in the value chain of ethanol,
because they are not involved. Moreover, becawsedtue chain only includes large companies and
is already completely developed, there is no neethizolvement of third parties which try to impev
it by means of the Value Chain Approach.

This does not mean that ethanol production hasotengal to reduce poverty in Nicaragua.
The production of fuel ethanol does have potemtiattract further private investments, examples of
which are the plans of other sugar producers ttw fzuplant to produce ethanol. Moreover, taking in
consideration the expected increase in worldwidéuleli demand, the growth potential of the sector is

®1 For example experiences in Brasil, Colombia ardiBA. Source: ‘Cadena Agroindustrial de Etand);1P.
%2 people of Ledn and Chinandega’s complaint regaydhe operations of Nicaragua Sugar Estates Limite
S.A. International Finance Corporation Project 2BB3submitted to the Office of the Compliance Astwi
Ombudsman of the International Finance Corporadn)3-'08.

83 ‘potencial y perspectivas de los biocombustiblesligaragua’, Ministerio de Energia y Minas, 11-'07
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large, which would create employment. At the mom¢8EL has 5,000 employees. Moreover, 100%
of the ethanol produced in NSEL is exported. Irs thiay it has a positive influence on the trade
balance and income is generated for the countrg pioduction of ethanol from sugarcane is
internationally very competitive in comparison withe production of ethanol from maize and other
biofuels like biodiesel. Additionally, when the gamment establishes a regulatory framework which
stimulates the national consumption of biofuels, éthanol will also be sold to the national market.
this manner is has the potential to decrease thendience on petroleum.

The value chain of biodiesel from African palm

The cultivation of the palm is the first step irethalue chain. After this the fruits have to bevieated
and transported to a processing plant where thiaoi is extracted from the nut. The technological
process of extracting the oil consists of threpstén the first step the dirt is separated from ftiit
bunch. The next step is sterilization to inactivegetain enzymes which reduce the quality of the oi
The final step is the extraction of oil in whictethrude oil is separated from the fibrous-like mate
in the nuts. The crude oil is then pumped into poeification sectio’’ The plant can have the
technology to produce biodiesel as well, if nog thl must be transported to a biodiesel factoxy. T
produce biodiesel a process called transesteidité applied to the refined oil, which consistdte
reaction from the palm oil with methanol which geates biodiesel and glycerifieThe biodiesel can
be sold to the national market, that is an oil camypto blend it with fossil diesel, or it can be
exported. Therefore it has to be transported tarbdur.

In Nicaragua at this moment there are two largepamies active in the cultivation of African
palm, namely PALCASA and Cukra Development Corporat Besides, a cooperative of small
farmers is growing African palm, COMEPA. This cocgtése has 43 farmer families as members, and
exists of 129 farmers (sons and daughters whicle tlaere own production). PALCASA and Cukra
Development Corporation own a factory to produdefroim the fruits. The cooperative COMEPA
does not own a plant to produce the oil, but hasplto build one in the following two years.
COMEPA is looking for sources of finance, natiopalind internationally. At this moment the
members of the cooperative transport the harveghddactory of PALCASA which processes the
fresh fruits?®

*Residue Products
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Figure 6. Value chain of biodiesel from African pal. Source: own design.

None of the companies have the capacity to proBiomiesel. Nowadays the high prices of palm oil
in the export markets hinder the production of ledl from palm oil, since 75-85% of the production

%4 Rena Peréz, ‘Feeding pigs in the tropics’, FAOmaii production and health paper 132, Rome 1997
<http://www.fao.org/docrep/003/w3647e/W3647E04.hti28-04-2008.

%5 ‘Dijagnéstico Agro Socioeconémico del Municipio Bbrtuguero’, 61.

% Interview with Juan Zeas, president of COMEPA 0B5:08.
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costs of biodiesel are costs of the prime matéfiBlt the rising petroleum prices are an incentive t
invest in biofuel production. It is likely that wheéhe companies decide to build a biodiesel plaat t
biodiesel will be exported. This is because ofsame problem with ethanol: nationally it can not be
commercialized and sold because of the lack ofjalagory framework®

Besides legislation, infrastructure is needed lierdevelopment of African palm production in
the RAAN and RAAS region. A major part of theseaustmous areas are disconnected to the rest of
the country because there is no electricity andethee very bad or no roads. The constructionisf th
infrastructure is the basic necessity for the dgwslent of the region. The problems with land
property rights need to be solved as well (seetehndy).

Although no official data exist, the cultivation éffrican palm is accused of having many
negative environmental and social effects in tiggore Rio San Juan. The Fundacion del Rio, an NGO
which works in this region, points to the negatiffects of the cultivation of African palm in theea.
According to them, valuable woods are being chopfmedthe construction of palm plantations.
Besides, (illegal) toxic pesticides are used wlaidah very harmful for the health of the workers ba t
plantations and the neighbouring peoples. The werkave no protective cloths and according to eye-
witnesses are ‘high’ of the pesticides. The pedgiei contaminate the soil. Moreover, irrigation
systems are built to water the palms which affeet water supply of the surrounding villages. A
further negative effect of the palm plantationghis fact that the plantation owners buy out small
farmers, which will therefore have no chances tiivate their own land but are obliged to work on
the plantations. Small children are said to worktloa plantations. The owners of the plantations pay
their employees bad and do not help with the dgwvetnt of the local economy. If these accusations
are true, the cultivation of African palm has marggative effects on biodiversity, the ecosystem and
the living conditions of the inhabitants of theiceg

The producers of African palm in Nicaragua are pait of the Roundtable on Sustainable
Palm Oil. In view of the environmental and sociaks connected to palm plantations the producers
should be stimulated to become part of the RSPOtladertification scheme. To comply with the
certification requirements the companies (espacib# small farmers) will need training and prolyabl
financial support for the administrative tasks.

Implications for employment, SME’s and export opportunities:

The possibilities for small producers in the pradut of African palm are larger than in the
production of ethanol from sugarcane, where thencbs are practically zero. However, there are a
number of problems with the involvement of smabigucers in the cultivation of African palm. First,
it requires large investments, especially in thwstfiyear. Moreover, he technological process is
relatively complex and therefore expensive. Theestment needed to build a plant to process the
harvest of 10.000 hectares of African palm wouldibeut $US 300.000. The costs to produce African
palm for 25 years for one hectare are almost $U80D4from which $US 3,000 are spent in the first
five years®® Small farmers have to be financially supportedtherconsequence will be that only large
companies will be involved in the growth of Africaalm°

Second, small producers have to be united to eetabbuy a factory which can produce the
oil, because large investments are needed. Oftesetlprojects fail because of organizational
problems, for example the African palm project 882 in the municipality of El Castillo. If the srhal
producers are not able to collectively buy a plérsy will have to sell their products to a factory
owned by a large company. This company is likehhave a monopsony position and therefore can
establish the selling price of the prime matera.a consequence the small farmers will receivena |
price for their harvest. Third, it is possible tlilagé construction of large plantations and fabvids
cause the expulsion of small farmers which produitk traditional means of production. Driven by
efficiency needs, the company which owns the phahtry to buy up the lands of the small farmers.

So if the cultivation of African palm in the futuvell be increased through the involvement of
small farmers, precautionary measures should enttk safeguard their position in the value chain.

®" Ribeiro Gallo, ‘Perspectivas para el biodieseCemtroamérica, 67.
%8 Interview Sr. Saénz, IICA, 06-05-'08.

% See Annex 1.

O Interview sr. Baldizén, Austrian Development Coggtien, 28-04-'08.
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The IICA and the Japan International Cooperatiorrfy (JICA) investigated the suitability of the
municipality El Tortuguero in the RAAS region fdret cultivation of African palm. In the report the
IICA formulated an intervention model which wouldve to solve abovementioned problem. The first
requirement to safeguard the position of small peeds in the value chain is an inclusive agricaltur
modelwhich focuses on the small and medium agricultpratiucers. Large enterprises are the key to
this inclusive model, for they have the technolagg financial and organizational capacity to ineolv
small and medium producers. They will buy proddotsn the small producers for a fair price, and
support them with technical assistance, trainirgy kt addition, an action plan must be formulated
which generates a better quality of life in thersherm for the beneficiaries. A long term projdite

the cultivation of African palm, carries the risk lmeing financial unsustainable for small producers
because the first few years the plants can nobgebarvested. In other experiences this led to the
selling of the plantations of the small farmers.sbdve this problem complementary income must be
sought from the initiation of the project, for exale the production of cassava, beans or maize. The
producers will have to receive help with the prdgutand commercialization, because in the RAAN
and RAAS regions many farmers have little expegendth the cultivation of these crof'sThe
government is needed in this model because theg twaprovide a legal framework with clear rules
and incentives (for example fiscal) which stimulite grand enterprises.

The possibilities for export of the biodiesel arelear. An UNCTAD study to the prospects
for a biofuel industry in Guatemala considers tirgé-scale utilization of palm oil for the prodocti
of biodiesel unlikely because of the high palmpites’? Besides, a recent project of the government
of Honduras to expand the production and consumpifdiodiesel from African palm is threatened
because of the high international palm oil priCHss is an important consideration if one decides t
stimulate the production of biodiesel from Africaalm. If the prices of palm oil remain high, instea
of producing biodiesel the vegetable oil will bgperted. The biodiesel plant will be unused and the
value added from the biodiesel production is |éstwever, the federation of palm producers in
Honduras says the production of biodiesel is coitipetwhen the price of fossil oil is above $US 60
per barrel’® With the high oil prices in 2008 the productioroshl be very profitable. Further research
on the production costs in Nicaragua is nheeded.

The cultivation of African palm is an opportunityrfthe creation of employment, considering
the huge amount of suitable lands available. lIGAculated that the cultivation of 200,000 ha of
African palm, 30,000 ha of sugarcane, 20,000 h&wofpate and 60,000 ha of cassava will create
165,000 jobs. The investments needed from the gavemt will be US$ 25 million, while the needed
private investments will be US$ 917 milliéhSo if the production of biofuels is stimulated afarge
scale, this will create employment and attract stiveents. But legislation is needed to safeguard the
health and social rights of the workers.

The value chain of biodiesel from tempate

At this moment no commercial production of tempat®&licaragua exists. Therefore, a sketch of the
value chain is based on past experiences. Thesteptin the chain is the production of the frirtsn
tempate. The fruits have to be harvested by haretetore the major part of production costs is
labour. Economies of scale are not possible ancfiie the cultivation of tempate is most suitable
for small-scale projects. The second step is tapsportation to a plant where the seed has to be
peeled and pressed to produce the oil and the aleedthe seedcake needs to be detoxicated to be
able to be used as animal feed. The oil is filtexed sent to a chemical process which converses the
oil into biodiesel”” This production process of biodiesel from tempiterelatively simple and
therefore the factory relatively cheap. A smalldsttial plant costs about $US 30,000. The cultbrati

of one hectare tempate for 25 years costs $US 6°00ferefore the chances for small and medium

"L ‘Diagnéstico Agro Socioeconémico del Municipio Edrtuguero’, IICA and JICA, 02-2007, 66.
2prospects for a biofuels industry in Guatemal#NCTAD, 26-10-'07, 15.

3 Ribeiro Gallo, ‘Perspectivas para el biodieseCemtroamérica, 152-154.

™ Interview sr. S4enz, IICA, 06-05-'08.

S Eduardo J. Zamora, ‘Biocombustibles’, Laborat@iomasa UNI, 02-'08.

78 Interview met sr. Saenz, IICA, 06-05-'08; see anhe
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producers to be involved in a larger part of thi@ahain (not just production of the prime matgria
are greater than with African palm. There alreadgte a plant for the production of oil and biodiles
from tempate, the fabric built for the Austrian jeit in Leon. This fabric is owned by the state-edn
enterprise Nicaraguan Basic Food Company (ENABA®&)the moment it not used. During the
tempate-project it successfully produced oil aneldsake from tempate, however, no biodiesel was
produced due to the low international oil priceshia 1990’s.

If the small farmers collectively own a factory pooduce biodiesel, they have three selling
options. One, the biodiesel can be used for sel&emption in vehicles or in a generator to produce
electricity. Two, when a regulatory framework isadsished it can be sold nationally to oil companie
which blend it with fossil fuels. Three, it can &eported. This means that the oil has to be tratsgo
to a harbour for which infrastructure is neededaltfo implies that the biodiesel must satisfy the
quality and product requirements of the export reavkhich can be quite complex. Because tempate
is less suited to large-scale biodiesel produdiglficonsumption and sale for the local market gl
the most obvious options.

1
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Figure 7. Value chain of biodiesel from tempate. 8oe: own design.

Implications for employment, SME’s and export opportunities:

Because 740 thousand hectares are suited to gropate in Nicaragua, the potential for the creation
of employment is great. The growth of tempate wikate opportunities for small farmers to earn
additional income because the residual productscammercially viable, and the technology to
produce biodiesel from tempate is relatively simplecause the cultivation can be combined with the
other crops it will not endanger food productiéddowever, only when it is safeguarded that tempate
will be cultivated on poor grounds, it will not cpete with the production of food. Because tempate i
more productive on moist, fertile agricultural ardst soils farmers will prefer to grow it on bette
lands if the cultivation is economically attractife

An advantage of small-scale production is that &agmcan use the biodiesel to generate
electricity. This is important in Nicaragua becawsdy 55% of the country (and 30% of the rural
areas) is connected to the electricity dfiGo tempate has many advantages to be produceddlly s
farmers. But the lesson learned from the Austrianept is that small producers should be treated as
private economic actors. This implies in the fpktce that in future projects farmers should beseho
on productive culture, and not just their politicalsocial position. In this way the market systism
able to work. Second, the prices they receive shbel fair but economically determined. Farmers
have to be stimulated to reach high yields. A giesstimulation for the small farmers is to be tioe

" *Evaluacién 1999 del Proyecto Tempate’, 20; Inewsr. Sdenz, ICA, 06-05-'08.

8 The yield per hectare of tempate is 1.2-2.77 ctdre without irrigation during initial years ofvklopment
compared to 5.25-12.5 ton/hectares on high quialitgt with irrigation. Source: Andrea Rossi and Yian
Lambrou, ‘Gender and equity issues in liquid bitdygroduction. Minimizing the risks to maximize the
opportunities’, FAO, Rome 2008, 22.

" Mostert, ‘Nicaragua. Unlocking potential, reducitigk’, xv.
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owner of a processing plant. Another necessitytitouate the involvement of small producers in the
cultivation of tempate is training because mosiins in Nicaragua have no experience with the
production of tempate. Besides training about thiévation of tempate, the farmers also have to be
stimulated to grow other crops simultaneously. ik make them financially less vulnerable and
safeguard the food production. To stimulate pradacbf biodiesel for national or international
markets the producers will need assistance to megkmowledge about quality norms, export
opportunities, certification, etc.

2.3 Necessities for an environmental sustainableelepment

The above made clear that the first and most ilmpbrequirement to stimulate the development of a
biofuel industry in Nicaragua a national regulativamework is to create a national market. The
biofuel that is actually produced in Nicaragua,aeibl from sugarcane, is 100% exported because
there exists no national market. From other paftshe world the lesson can be learned that to
stimulate the consumption and investments in bisfug national energy strategy must be
implemented. This can be laws with the obligatiorbtend petroleum with a certain percentage of
biofuels, subsidies, a framework of incentives,eeesh to alternative energy sources, etc. If no
national market exists the advantage of using bisfas a substitute for petroleum to decrease the
dependence on foreign energy sources will not apply

In addition to a national energy strategy, the fois withtenencia de la tierraland property
rights, must be solved. If it is unclear who ownseaain piece of land, or if there are multiplenans
of one piece of land, this will inevitable leaddanflicts when the land is cultivated. The probleith
land rights in Nicaragua must be solved to attietstors and to protect the lands of small farmers
Besides, to stimulate research activities intelialcproperty rights and patents have to be safelgdar
The communication structure between governmentsersities, companies and other institutions
must be improved and coordinated on a national.lé\tethis moment there is a lack of a network of
specialists in biofuels in Nicaragua. Specialiststhe field should be trained and an information
network maintained.

The second step is to safeguard the environmseotthinability of the development of the
biofuel industry in Nicaragua. There are numeroasspilities for an environmentally and socially
friendly production of crops for the productiontbfuels in Nicaragua because of the availability o
deforested lands on which food crops can not gimw,some biofuels crops do. However, this does
not ensure that the energetic crops will only bkivaied in these areas and will be produced in a
sustainable way. Very concerning in this respeetthe accusations made against the producer of
ethanol from sugarcane in Nicaragua, NSEL, andnagawners of African palm plantations in Rio
San Juan. The suspected negative environmentalsacidl effects through the use of (illegal)
pesticides and fertilizers, the employment of aleitdand the chopping of woods for the construction
of plantations can not be tolerated. In this aesesland regulations do exist; the problem is thay t
are not enforced.

Small-scale production of biofuels, for examplenfrtempate, carries less environmental and
social risks. The farmers can produce the frultand possibly the biodiesel by themselves, because
small-scale plants are economically viable. In théy they are not dependent on a large enterprise.
Another advantage is that the production of oil &nutiesel can be used for self-consumption to
produce electricity and therefore will improve tiecess to electricity. A disadvantage from the kmal
scale production of biodiesel is that the produttosts are high and it is therefore not certaat ith
can compete with international prices. Another disaitage of the production of biodiesel in small-
scale fabrics is that they have the tendency ofimagsting in quality control measures to the same
degree as larger plants. Therefore the chancdsegbroduction of an inferior product are larger and
this can create engine problems for the consdfner.

The problems with land use which are encounteredtier parts of the world with the
production of biofuels, namely the chopping of &iseto plant energetic crops, or the use of lands

8 |ssue paper on biofuels in Latin-America and @sibbean’, 20-21.
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where formerly food was produced, must be avofdetherefore laws are needed to prohibit the

chopping of forests for the production of biofuelthe advantage of Nicaragua is that is has an
enormous amount of land which is already deforedbed it is not investigated yet whether the soils

in these areas store greenhouse gases which wiktlbased if they will be cultivated. Research is

needed. It should be a priority of the governmentake sure only lands which are already deforested
and do not store a large amount of greenhouse gagegoing to be used. The enforcement

mechanisms have to be improved.

Moreover, it must be avoided that farmers switahuke of land on which they formerly grew
food to produce crops for biofuels. If biofuels @yr@ing to be the most rentable crop in the future,
lands will be used to grow these crops insteadoofdfand the food prices will rise. However
according to classic economic theory this probletves itself: if food prices rise, it will be more
attractive to produce food and so the lands wilfdseevoted to the production of food crops. Bt th
poorest will suffer most from the rise in food m@sc

In conclusion, in order to ensure the environmestatainability of the development of
biofuel production in Nicaragua detailed legislatic needed. Alongside legislation, a certification
system is a method to safeguard the sustainabilithe value chain of the production of a biofuel.
Nicaragua could join international initiatives fible sustainable development of a biofuel industiy a
learn from their experiences. However, no inteoret! certification label for biofuels exists yet.

81 See for example: ‘Losing ground. The human rigimsacts of oil palm plantation expansion in Inddags
Friends of the Earth, LifeMosaic and Sawit Watch,'@8.
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Chapter 3 — Actors

In this chapter the various actors involved in b&$é in Nicaragua will be treated. The focus wél b
on government legislation and policy. Hereafteuevsy is made of which embassies, development
organizations, non-governmental organizations amhpanies are working with the value chains
approach or in biofuels.

3.1 Government

Regulatory framework

The ministry in charge of matters concerning engagyl more specifically of biofuels, is the Minystr
of Energy and MinesMinisterio de Energia y MinadMEM). With the change of the government in
2007, MEM replaced the National Energy CommissiONE). The regulatory framework concerning
biofuels is still in the initial stage.

The relevant law is approved in 2005, under thesigency of Enrique Bolafios. It is the law
for the promotion of electricity generation withnesvable sourcesLéy para la promocién de
generacion eléctrica con fuentes renovaffjesvhich includes electricity from hydropower, wind,
geothermal, solar and biomass sources to produeryyern a sustainable way. The definition of
biomass is broad and includes residuals from aljuiey forestry and industry, energetic crops,
municipal waste and biogas produced from thesecssuin the law the development and utilization
of the renewable energy sources is declared anadtinterest. A set of fiscal incentives to stintala
investment in electricity generation from renewalseurces was founded. These include the
exemption of VAT taxes on the import of machined aguipment, the exemption for seven years of
income taxes beginning with the start of the prpjte partial exemption of municipal taxes for ten
years over sales and assets, and the five-yeampdxenof taxes over natural resources. Moreovir it
determined that the contracts for the sale of tiergy should have a minimum period of ten years.
Additional relevant legislation for the stimulatioof investment is thelLey de inversiones
extranjeras™ This law permits the repatriation of investmentsilithree years after the investment is
fulfilled, the total repatriation of returns, and the case of confiscation a ‘quick and adequate
compensation’.

There are two relevant laws for the protectionhaf énvironment. Law no. 217 establishes the
obligation to obtain an environmental permit foregy activity that can have an impact on the
environment* And the law for the municipalities assigns powelocal authorities to regulate the use
of lands and to designate projects which involve uke of natural resourc&sUnder the presidency
of Enrique Bolafios a Presidential Decree was isstréch treated biofuels specificalf§ This Decree
declared the production of biofuels and bioenergwtonal strategic interest and the instructed the
Ministry of Agriculture and Forestry to formulateNational Biofuels and Bioenergy Program which
had to focus on the stimulation of private invesimélowever, with the alteration in government in
2007, the Presidential Decree has little lastingezdJnder the presidency of Daniel Ortega, the MEM
was created, the CNE disappeared, and this newsiviiris responsible for the formulation of policy.
In the new development plan of the government, Rlacional de Desarrollo Humano 2008-2012, a
paragraph is devoted to energy. Herein it is stated the government wants to impulse the
development of biofuels in Nicaragua by way of atiidrom the sugar fabrics and the production of
African palm in the RAAS region. The MEM is respitntes for the formulation of a policy for biofuels
that will be used for the elaboration of a law prsgl to regulate biofuels in Nicaragua.

82 LEY No. 532, Ley para la promocién de generaciéoteica con fuentes renovables, Asamblea Nacideda
Republica de Nicaragua, 2005.

8 LEY No. 127, Ley de inversiones extranjeras, Asemiacional de la Republica de Nicaragua, 1991.

8 LEY No. 217, Ley general del medio ambiente yrEsursos naturales, Asamblea Nacional de la Regaité
Nicaragua, 1996.

8 LEY No. 261, Ley de municipalidades, Asamblea Naal de la Republica de Nicaragua, 1997.

% Decreto No. 42-2006, Presidencia de la Reputficigue Bolafios Geyer, 2006
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Future Nicaraguan biofuel policy

Nicaragua is part of the Mesoamerican Biofuels @rivam which 10 states are member. The goal of
the Group is the interchange of experiences, tbiéitétion of decision-making and the promotion of
regional initiatives in the field of biofuef8.Moreover, Nicaragua signed a regional treaty lier use

of biofuels, the Estrategia Energética Sustentable para el afio 20&2Bich the Ministers of Energy
of the Central American countries signed in Novem®@07. The goal is to reduce in 2020 the
consumption of derivatives of petroleum in publidgprivate transport with 15% by means of the
incorporation of 10% bio-ethanol and 5% biodie3el.realize this goal laws and instruments have to
be created.

In the past year the MEM did formulate a policy ceming biofuels, th€olitica Nacional de
Agro Energia y Biocombustiblg®NAB).# However, this policy yet has to be approved by the
president and after that it can be send to theoNaktiAssembly. The goal of this policy is to promat
sustainable way of developing infrastructure tonpote biofuels, by way of the formulation of legal
instruments which takes into account the consamabf the environment. Additionally, the policy
includes a social component to safeguard the ptauof the prime material in a socially inclusive
way. This means the generation of alternativespdppities and income for the poorest segments of
the rural areas, especially in the Atlantic RegibiNicaragua.

One of the goals of the PNAB is to stimulate thétieation of agro-industrial crops that do
not endanger the quality and costs of basic foodrTherefore the plan stresses the need to divers
both the sources of energy and the amount of gpopduced in the country. The PNAB wants to
develop the production of ethanol from sugarcank Gassava, and the production of biodiesel from
African palm, tempate, and possibly other cropg i@ not compromise national food safety.
Although sugarcane and cassava are food croppptioy states these crops will not interfere wthik t
food production.

The PNAB states a broad strategy is needed tdajetiee field because the biofuel industry is
still in its infancy in Nicaragua. Therefore agiicmal research should be stimulated, investment
promoted, the organization of value chains supgottieough the provision of seeds and machines,
and cooperation contracts between interest growgks iavestors promoted. Besides the juridical
framework, fiscal incentives must be developed timdate investments in plantations for the
production of biofuels, herein prioritizing smalidamedium producers, cooperatives and agricultural
companies.

The policy includes the creation of a fund to afellgovernment funds for the development of
biofuels, to promote an information and traininggmam, to create incentives for investment and for
national consumption of biofuels. The national dedhwill be stimulated through a partial exemption
of fuel taxes for biofuels and the total exemptgdrimport taxes for cars equipped with technologies
that can use biofuels. Also a national action pkarformulated for the following five years to
coordinate the generation of knowledge about bisfugetween the various institutions and
organizations in the country.

A positive aspect of the PNAB is that it takes iatwount many different facets of the developmént o
biofuels in Nicaragua: social, environmental, flseonomic and agricultural. This means that the
Ministry, with the formulation of an inclusive polj, tries to prevent beforehand as many problems as
possible which could arise with the developmentheffield. However, because the number of themes
in the policy is large, this is at the expensehef depth of the matter. All the plans set out anfblicy

are formulated without a blueprint or a strategycdpt for the regional target to use 10% of bio-
ethanol and 5% of biodiesel in 2020, no aims ara@xished. There is no scheme for the realizatfon o
the policy. Furthermore, one of the largest impeita for agricultural development in Nicaragua, the
problem with land property rights, is not touchegom. While land property rights are the
responsibility of the Ministry of Agriculture ancoFestry (MAGFOR), the problem should at least be
acknowledged in the policy. Moreover, because MA®R®part of the inter-institutional commission
that formulated the policy the problem should bmporated in the policy.

87 Nancy Jesurun-Clementdniciativas del BID para apoyar Programas de Bidgastibles’, IDB, 17-10-'07,
<http://www.ceda.org.ec/descargas/ForoBio/4%20P AN&Eincy%20Jesurun%20Clements.pdf>.
8 politica Nacional de Agro Energia y Biocombusi| 11.
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Another aspect of the policy is the protectiontta environment. That biofuels should not be
developed at the expense of the environment butammony with it, is stressed in the policy
statement. It is established in PNAB that foreddemothen five year, natural and artificial, shoulat
be chopped for agro-energetic crops. While thecgatioes mention the large amount of deforested
lands suited for the use for biofuels, it doesstate how it will safeguarded that only these lanils
be used for the growth of energetic crops. Moreotlex problem that greenhouse gases which are
stored in the soil in these areas will be releak#tke lands are cultivated is not touched uporeseh
matters will be a requisite to protect the envirent food production and energy balance of biofuel
production. Besides, both sugarcane and cassawmaselered suitable for the production of ethanol,
while both are food crops and the production ofeth from it will raise the prices of sugar ayuta
the edible root of the cassava. The reason fointiiesion of these crops in the policy is that suayad
cassava are not basic foods and it is therefoieveel that they will not affect the food security i
Nicaragud?®

Summarizing, it may be stated that the PNAB haspibtential of being an inclusive policy
which treats the environmental, social, fiscal,remoic and agricultural aspects of the developmént o
biofuels in Nicaragua. However, it does not inclueeplicit goals, strategies and instruments.
Moreover, experts in the field do not believe tiAB will be approved to become a law in the short
term. The development of the field of biofuels éspriority because the Ministry of Energy and Mines
is focusing on other types of renewable sourcesnafrgy, like hydro- and geothermal energy. The
MEM expects that the time needed from the momemntbit is introduced in the National Assembly
until the actual biofuel can be produced in Nicaggvill be approximately seven years. So when the
bill is brought in at the end of this year, 200& first production will be in 2015. But the chasdtbat
the bill will be introduced in the National Assemlihis year are small because of other priorities o
the government.

The priority of the government in agriculture ofl safety. The government was host to a
regional summit of the Ministers of Agriculture April 2008 where it was declared that the use of
basic grains to produce biofuels interfered with Hvailability of food for the peoples of Central
America. Two weeks later President Ortega was tooatpresidential summit about alimentary safety.
One of the reasons given for the alimentary crisas the production of biofuels in developed
countries from food crops, and the attendant hexddstate declared that the use of agricultural
products should be prioritized to the obtainingfadd instead of fuel. Governmental funds will be
destined to stimulate the production of food, emplycbasic grains. President Ortega expressed
himself critically about the use of basic food prots for the production of fuels, which can be
explained through his alliance with the Venezudbaesident Hugo Chavez. As the region’s biggest
oil exporter the development of a biofuel indussnagainst the interest of Venezu#la.

This focus of the government of Nicaragua was alsar during the presentation of their
agricultural action plan 2008-2009 about the ‘safatd sovereignty of food™. In the following two
years the amount of production and the productigitypasic grains like beans, maize, sorghum and
rice will be increased. Unused lands will be destirio the production of these food crops and a
priority of the government is obtaining the finaalaneans necessary to realize these plans. Keeping
the abovementioned in mind, the government will enbkely devote it financial resources to the
expansion of the production of basic grains thatiéodevelopment of areas for biofuel production.

3.2 The donor community in Nicaragua

In this paragraph a survey will be given of thediies of various donors in Nicaragua in the aoéa
renewable energy sources and more specificallyublief This overview is not comprehensive; it is
based on visits | made.

8 Interview sr. Sanchez, Director General de Palétig Planificacion, MEM, 16-05-'08.

% ‘Bjofuels divide Latin American leadersThe Nica Timesl6-05-'08, 1, 4.

%1 ‘plan de Accién ciclo agricola 2008-2009 paradgusidad y soberania alimentaria’, Gobierno de
Reconciliacion y Unidad Nacional, 15-05-"08.
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USAID

The development organization of the United Statdecussing on their PROCAFTA program which

includes supporting the Nicaraguan government tighimplementation of this free trade agreement.
This program will finish at the end of 2008 andre& moment USAID is internally developing a plan

for the coming five years. USAID does not work witie value chain approach and neither with
biofuels. The organization recognises that thegnsector is the biggest obstacle for developmént o
the private sector in Nicaragua and is thereforekimg with various ministries on studies on the

electricity grid. It financed public-private sectamonference in Managua about investment in
renewable energy sources. The Millennium Challehgsount does support small farmers to improve
their position in the value chain.

European Commission

The European Commission does not have a specafaddi program in Nicaragua. But is does have
multiple general climate change and environmentalg@ams, like the Global Climate Change
Alliance and the Global Energy Efficiency and Resble Energy Fund (GEEREF). In Central
America the EC has various programs, for exampée BWROSOLAR program which will help
indigenous communities to access to solar or wiret@y. This program is also active in Nicaragua.

GTZ

The German Development Corporation in Nicaraguansexpert in value chains. It developed a
detailed Value Chain Approach. At the moment itMsrking in the value chains of solar energy,
cacao, forestry, and ecotourism. The last areahiclwGTZ is going to work has yet to be chosen.
GTZ analyses value chains and gives technical l@he. of the key areas of the German Cooperation
in Nicaragua is renewable resources. In this d@reapports the government with the development of
legislation, for example in the area of land prépeghts.

Embassy of Denmark

The Danish Embassy in Managua is working with @dmetup approach to fight against poverty by

means of private sector development. Their Busite&siness program supports long-term

cooperation between Nicaraguan and Danish compémiesall kinds of sectors, this could also be

biofuels. The company will in the last phase reedimancing for environmental and CSR measures.
Moreover, Denmark has a regional environmental ;pfeowever the program involves no specific

action in the production of renewable energy.

DFID

Although the Department for International Developitnef the United Kingdom is withdrawing from
Nicaragua in 2009, it starts a new 4.5 year privsgetor program. This program PROPEMCE is
developed in cooperation with the Embassy of Fihldn this program five value chains will be
supported by way of improving the provision of see¢ to small and medium enterprises and
regulative environment. The value chains in whie¢®OPEMCE probably will be working are dairy
products, cacao, furniture, fisheries and flowers.

Austrian Development Agency

Austria does not work specifically with value chaitbut chooses an area and works with the already
existing production structures in that area. Aastras the most experience in biofuels in Nicaragua,
due to it's tempate project in the 1990’s. Howewrthis moment it does not have a specific biafuel
program in Nicaragua. Together with Finland it ieriing in a regional program, the Energy and
Environment Partnership with Central America (EEt®)promote renewable energy sources. It is
supporting various biofuel projects in the regibot not in Nicaragua, because there is ho demand
from farmers or companies in this field.

-27-



Inter-American Development Bank (IDB)

The IDB has a regional program called the Susté&n&mergy and Climate Change Initiative
(SECCI). One pillar of this program is biofuel demment. This is a broad program with researching
facilities, financial and technical help. HowevBECCI is not active in Nicaragua, because thene is
demand. If the government of Nicaragua decideset@ldp biofuels it can apply for help from the
SECCI program for viability studies, the developtneha regulatory framework and the financing of
infrastructure and installations. The IDB is alsgporting the Mesoamerican Biofuels Group with
logistical help from which ten Central-American aGidribbean countries are members. The group is
formed to exchange information and to facilitatgioaal biofuel initiatives.

JICA

JICA, the technical development agency of Japarfppeed a study together with IICA to
investigate the possibilities for the cultivatioi African palm in the municipality El
Tortuguero in the autonomic region RAAS. But beeatlse government and the local
authorities are not prioritizing the developmenbadifuels from African palm, JICA will not
act further in this area. JICA also did some regeto the actual situation and the demand for
energy in Nicaragua in 2007. But it focuses on o#reas like rural development and health.

3.3 Non-governmental organizations and researchtinges

SNV

The Netherlands Development Organization is a wadd active NGO that has experience in value
chains, gender integration in value chains andusicé businesses. This year SNV Nicaragua is
starting to work in biofuels through inclusive uess. Herein they will try to improve the regulgtor
framework and policy for the biofuel sector, analyslue chains and strengthen linkages between
large enterprises and small producers. At the mo@BBIV is exploring the options in Nicaragua with
regard to biofuels. SNV did already research tdugils in other countries in the region. It signed a
agreement with MEM to cooperate with the developneénhe policy, laws and an action plan for the
coming years. It is also working with Jicaro S.éskarch finance to develop fuel-ethanol production
facilities.

[ICA

The Interamerican Institute for Cooperation on Agiture has knowledge and expertise about the
possibilities for the development of biofuels inchliagua. It performed various studies about areas
suitable for the production of crops for biofuelbout the inclusion of small producers in the fiefd
biofuels, etc. In collaboration with Petronic itvédéoped a national program for the cultivation of
250,000 ha of biofuel-crops in Nicaragua which veteate 165,000 jobs. Petronic is interested in
producing biodiesel. This program will be presentethe President of the Republic in the following
months. Until that time the content of this stusly/ot made public.

Universidad Nacional de Ingeniera

The Laboratory Biomass of the UNI was counterparird) the tempate-project in the 1990’s. It did
scientific research to the possibilities to prodiefuels from various crops, about the economic
viability, etc. At the moment it is investigatingnet production of biodiesel from pig grease in
combination with the cultivation of marango. The IUhas the technical knowledge about the
production of biofuels. The Centre for Cleaner Ricitbn of the UNI is helping companies with the
improvement of their production processes, to ntaken more energy-efficient etc. It is also training
experts in the field formulated a national stratégycleaner production.

3.4 Private sector

Interviews were held with most companies activebiofuels in Nicaragua like Nicaraguan Sugar
Estates Limited, the producer of ethanol from scgae, Jicaro S.A., the company producing ethanol
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from jicaro (although no fuel-ethanol) and the ragive of farmers producing African palm,
COMEPA. In the preceding chapters their plans fortljer) development of the production of
biofuels are spelt out.

Generally, all the companies agree that biofuats ot yet be commercialized in Nicaragua
because of the lack of a regulatory framework. &hare companies in Nicaragua that produce
biodiesel or ethanol on a small scale and usettiéir own company, like Agrifuturo in Chinandega.
But the sale of biofuels in Nicaragua is not pdssibr the lack of a regulatory framework. This is
also the obstacle for investment. A lot of comparhave shown interest in investing in biofuels in
Nicaragua, but are waiting for the development akgulatory framework. Other companies, like
Jicaro S.A., want to invest in biofuel facilitiesthave no financing possibilities.

The most important employers organization in Nigaeg theConsejo Superior de la Empresa
Privada (COSEP), agrees that financial incentives are eeéd stimulate the production of biofuels
and to create a national market. To encourage timergs infrastructure must be improved. In
collaboration with SNV COSEP is initiating dialogwéth government and National Assembly to
stimulate public-private partnerships and the aidoptf a regulatory framework.

3.5 Possibilities for cooperation

This chapter made clear that the regulatory framkemaonor cooperation and development help from
NGO'’s concerning biofuel production are in an aifphase. The Ortega government has indicated in
its multi-annual plan that it is interested in depéng the production of biofuels. Also a policy is
formulated and there are plans to draft a law. Hamemost experts in the field do not believe e |
will be approved in the short term. Although MEMfégusing on renewable energy sources, biofuels
are no priority. And because of the focus on foecusity it is not likely that the government in the
short term will put its efforts in biofuels. Thigplies on the one hand an opportunity for the Dutch
Embassy to support the development of a properasgy framework which focuses on social and
environmental sustainability. On the other harithjtlies that projects will probably be less suctidss
as long as no laws exists which regulate the primlucof biofuels. Besides, the protection of
environment and food security can not be safegdaaddong as the law is not approved.

Although Nicaragua has some experience with bigfuat this moment only a few
organizations are investigating the possibilitesdevelopment, namely the 1ICA, SNV and the UNI.
SNV has shown interest in cooperating with the Esapan biofuels. Because SNV will support
MEM with the formulation of the law and a strategjye Embassy could join this effort. Besides, SNV
is looking for partners to finance (future) biofyebjects.

None of the donor countries in Nicaragua is wagkspecifically with biofuels. Many of them
have renewable energy projects, or regional progitat include biofuels. A number of projects, like
the EEP from Austria and Finland and SECCI fromIDB, work with biofuels in other countries in
the region, but not in Nicaragua. The involvemehbiofuel projects in Nicaragua is possible in the
future. If the Embassy wants to support the govemtnwith the development of a regulatory
framework collaboration with the IDB can be souglitich already has a regional program in this
area. Other countries are working with various gathains, like Finland, GTZ, and DFID. Although
biofuels is not one of their value chains, in a bemof cases one or two additional value chains yet
have to be chosen. If the Embassy approaches toesgries there might be possibilities to work in
biofuels. To what extend these opportunities fiwn the policy of the Embassy will be considered i
the next chapter.
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Chapter 4 — Biofuel policy of the Netherlands
4.1 The policy of the Dutch government

The Dutch government is very concerned about theldwide problem of extreme poverty. A
majority of the poorest people in the world liverural areas and the rising prices of food affaese
groups the most. Therefore the development poli€ythe Netherlands is focusing on rural
development, the issue of food security and tradachieve the first Millennium Development Goal
(eradication of extreme poverty and hunger). Thee af the growth- and distribution issue is the
promotion of inclusive or pro-poor economic growid the increase of economic participation of the
poor.

There are multiple causes of the recent rising foaces. One of them is the growing market
for energy crops, due to subsidies of the UniteateStand the blending obligation of the European
Union. The European Council has decided that theddhg obligation will only hold if the biomass is
produced sustainably and cost-effectively. Dutchettgoment policy is focusing on sustainability by
means of certification of biomass for energy means.

In the policy document ‘Agriculture, rural activignd food safety” of the Dutch Ministry of
Foreign Affairs five policy areas for developmenbperation in third world countries are formulated:
improvement of productivity; enabling environmetihg government should develop a conducive
regulatory framework); sustainable developmentalti® chains; improvement of market access; and
food safety. The most important policy area fostsiudy is the sustainable development of biofuel
value chains.

The policy states that the energy security of tle¢hErlands may not lead to a transfer of the
costs to the environment of other countries. Bezaiighis responsibility the government balances th
benefits and costs éfeople, Planet and Profithe ‘Triple P’), which means the economic digttibn
of welfare, ecological sustainability and econogriowth. The social and environmental sustainability
of the production of biomass is mentioned explcithd the policy focuses on ‘competing claims’: the
competition between food, fuels, feed for cattieyimnment and biodiversity.

Biofuels give developing countries an opportunity diversify agriculture, export and
contribute to the provision of energy. It is imgont that value is added to the product locallytea t
not merely primary products will be exported. Betause of the possible negative effects of biofuels
assuring the sustainability of the production tiglowcertification is the core of the Dutch policy
concerning biofuels.

Also the intra-ministerial policy of the Netherlandoncerning biomass for energy purpdses
does focus on sustainability and certification @intass. In this respect the government signed the
‘Agreement of Schokland’ in 2007 to commit itseif the sustainability of biomass for energy use.
The most important aspect of this agreement isdénelopment of a certification system and a
‘clearing house’ for sustainable biomass. Theséhbgilmade operational in 2008/2009. A framework
to check the sustainability of biomass productemlready developed. The framework distinguishes
six relevant themes, linked to the ‘Triple P’ obtinable developmefit:

» The emission of greenhouse gasses must be signtifidass with the use of biofuels compared to
the use of fossil fuels;

= There must be no competition between the productidriomass and food,;

= The production of biomass may not affect negatiypebtected or vulnerable biodiversity;

= The production may not have negative environmeetfdcts, for example through the use of
pesticides and chemical fertilizers;

= The production of biomass must contribute to tlealevelfare;

92| andbouw, rurale bedrijvigheid en voedselzeketheéd8-05-'08, notitie Directie DDE, Dutch Ministryf
Foreign Affairs.

% ‘Biomassa voor energiedoeleinden. Plan van Aaafassa Mondiaal’, Ministries of EZ, LNV, VROM,
BZ/OS, 10-03-'08.

% Toetsingskader voor duurzame biomassa. Eindraaor de projectgroep “Duurzame productie van
biomassa™, 23-04-'07.
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= It must have positive effects on the living corai§ of local population and employees.

In developing countries the Netherlands will helghwthe formulation of a framework for the
sustainable production of biomass, policy develaptmeapacity building, monitoring macro-effects
and certification of production. Besides Schoklamtther certification initiatives like the Roundtabl
on Sustainable Biofuels and the Forest StewardSbimcil are supportedl.In the European Union-
and the multilateral context the Netherlands arshpg for a global monitoring system for the
production of biofuels.

4.2 The policy of the Embassy

The goal of the Embassy in Nicaragua is ‘to comtebto poverty reduction through support to
sustainable development in an inclusive and editabciety’. In the Multi Annual Strategic Plan
(MASP) 2008-201% the Embassy decided to work in a number of kepsar®ne of these is ‘value
chains for sustainable economic growth’. It is Bmbassy’'s view that poverty reduction in Nicaragua
has to be based on income generation through #egien of jobs and production for the export
market. The objective is inclusive economic growmyolving a majority of small scale producers and
their associations aiming at equitable growth i@ thral areas. Special attention will be paid t® th
participation of women and environmental sustailitgbiThe sector ‘value chains’ aligns with the
Nicaraguan government’s policy on export and dgualent of the agricultural sector. If the Embassy
decides to work in biofuels, consumption and preidacfor the national market is important. In the
MASP a few focal points are given for the selectidrvalue chains: the participation of stakeholders
in the chain, the involvement of small and mediurtegprises, of female producers, sustainability and
certification. Better alignment and donor harmotitais a very important goal of the Embassy.

Once the value chains are selected, the Embassymioétiple methods of supporting the
development of the chain. On the one hand an irapbpart of the budget of the Embassy conributes
to institutional assistance to governmental orgations. Nowadays these funds can be used for
general expenditures, but in the future the fundk lve tied to certain value chains. Switzerland,
Austria and possibly the European Commission als® this system. The second method is the
financing of Business Development Services, linteedelected value chains. In this way the Embassy
supports enterprises in a certain value chain tiirquivate sector organizations. Besides, it vaitiufs
on public-private partnerships with Dutch entemsisand will push for a multi-donor program and
common fund in support of selected strategic vaha@ns. In this area Finland and DFID founded a
common fund in their new program PROPEMCE. The Espas investigating the possibilities for
support to private enterprises like banks. An apt®the development of a guarantee fund to (partly
cover the risks of the bank which issues loansitergrises in a value chain.

% See chapter 2 and annex 5 for an overview offimation initiatives.
% MASP 2008-2011 Nicaragua MNG, Royal Dutch Embassvlanagua, Nicaragua.
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Chapter 5 - Criteria, conclusions and recommendatins
5.1 Formulation of criteria

The numbers of theoretical approaches to seledal@evchain within the framework of the Value
Chain Approaches are abundahtiowever, the formulation of criteria for the Embpdo select a
value chain will be based on the points of particitterest which appeared in this study. The Gaite
will have to reflect the policy of the Netherlandsd the priorities of the Nicaraguan government.
Because the goal of the Embassy is the reductigowérty, the criteria have to be pro-poor. Besides
because of the focus on income generation, a iomnteshould be whether there is national and
international demand for the product. Moreover, Haue the Dutch biofuel policy attaches to
certification and sustainable production methodsukh be reflected in the criteria. The guiding
principles will be the abovementioned themes of Alggeement of Schokland. Since the biofuel
industry in Nicaragua is still in its infancy thex@rnment is needed for the development of rules an
regulations. Finally, the criteria should reflelee timportance of donor alignment, harmonization and
cooperation with NGO’s. These themes are reflectede following criteria:

(1) The possibilities for creation of employment and imolvement of small and medium
producers;

(2) The possibilities to export the product or to prodwce for the national market;

(3) The environmental sustainability of the productionand the value chain;

(4) The willingness of the government to develop bioflein Nicaragua;

(5) The actions of other stakeholders in the field.

In view of these criteria conclusions will be drawhout the development of a biofuel industry in
Nicaragua in the following paragraphs. Hereafteonemendations will be made whether the goals of
the Embassy are reflected in this field and whatEmbassy could contribute to its development.

5.2 Conclusions

Social and economic aspects

The production of ethanol from sugarcane requimemies of scale to be cost-effective because
factories to produce fuel ethanol are very coftlgcause of the need to insure input and output, the
only ethanol producer in Nicaragua, NSEL, integtdige entire value chain from production to the
sale of the ethanol. Therefore there is no involeirof small producers in this value chain. As a
consequence the chances to involve small prodtiwersgh external interference by way of the Value
Chain Approach are limited. The generation of jsbsubstantial with 5,000 employees and because
100% of the ethanol produced is exported, thisstrgugenerates income for the country.

The production of biodiesel from African palm istt@ present day impeded through the lack
of a regulatory framework and the high prices dfpail in export markets. Therefore the appeal to
produce biodiesel, either for export or for theioval market, is low. However, the rising prices of
fossil oil increase the financial incentives to guoe biodiesel. Furthermore, biodiesel from African
palm has no great demand in Europe, the most impodxport market for biodiesel, because of
product requirements. Because African palm hastéhdency to be cultivated in large plantations,
while there are possibilities for small farmerserth is a great potential for a social inclusive
development of the sector through value chain agveént.

The production of biodiesel from tempate has naistct potential for poverty reduction
through the inclusion of small producers. Smallesceultivation and production of biodiesel is
possible, and due to the various by-products aedibdiesel itself, can improve access to energly an
electricity for the poor in remote, off-grid are&towever, the sale to the national and internationa

" For various examples of the Value Chain Approaek, annex 5.
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market is more problematic. Infrastructure hasddbilt, the farmers have to be trained, and rebear
to production costs of the biodiesel is needed.ddwer, there is no commerical production of tempate
at the moment in Nicaragua, which means that #d fias to be built up from the start.

Environmental sustainability

Nicaragua has a great agro-ecological potentigiromluce biofuels in an environmentally friendly
way. Due to an enormous amount of deforested andsadhlands, which are suitable for the
cultivation of tempate, African palm, jicaro, cassaetc., Nicaragua could be become a producer of
biofuels without endangering food production. Hoem\greenhouse gases stored in the soil can be
released if deforested lands are ploughed, whialdvoring into discussion the energy balance of the
biofuel produced from these lands. Further resemrcteeded. Moreover, a sustainable development
of biofuel production can only be promoted if a webregulatory framework is implemented and
enforced. Considering the difficult accessibilifynsajor parts of the country, the enforcement wél

a difficult task.

In this respect worrisome are the accusations neghenst the ethanol-from-sugarcane
producer NSEL which include child labour, the udeillegal pesticides, the contamination and
depletion of groundwatéf. If these accusations are true, the productiontiedrel from sugarcane
does not comply with at least three of the six &tdrd-sustainability themes. Besides, every drop of
ethanol that is produced is a grain of sugar [€ess means that the price of sugar will rise if the
production of ethanol is extended dramatically.avoid this legislation will have to be implemented.

The accusations against the palm plantations irrégen Rio San Juan of having negative
environmental effects (including the chopping dowinforests for the construction of plantations,
child labour and the use of illegal pesticid@geflect the risks of developing the production of
energetic crops without a regulatory framework. M/small-scale production of African palm can be
rentable, experiences in other developing counstiesv that African palm is inclined to convert larg
areas in monocultures which have negative effegstbiodiversity and make the area vulnerable to
plagues. Because of these risks associated witathe-scale production of biofuels from African
palm and sugarcane, more promising crops for enmientally sustainable production are tempate
and jicaro. These plants need no fertilizers, ati@n systems, and can grow on very poor soils.
Besides, the cultivation can be combined with ottreps or cattle breeding and will therefore not
compete with food production. Because of the silitalfor small-scale production, it will not afféc
biodiversity drastically and there will be no rigk the conversion of large areas of land into
monocultures. In this way it is able to comply witie Schokland standards. So the biofuel industry i
Nicaragua, and especially the small-scale produoctib biofuels, does have the potential to be
developed sustainably. However, at the momentitnca be guaranteed due to the lack of legislation.

Willingness of the government and possibilities for collaboration

The Nicaraguan government has indicated its irdestito develop a legislative framework for the
development of a biofuel-industry. A policy has beermulated. But because of other political
priorities and the negative atmosphere surroundiofuels in connection with food safety, it is not
expected that this will be realized in the shortnteHowever, the mounting prices for fossil fuels i
combination with the complete dependency of thaspart sector in Nicaragua on petroleum may
force the government to stimulate the use of bisfughe fifth criterion, the willingness of the
government, is therefore partly realized.

Like the government, other organizations in Nacgra interested in working in biofuels are in
an initial phase. Various NGO'’s performed studiesl are willing to work in the field, but real
projects have not yet been planned. Other courdriesnvolved in the value chain approach, but are
not working in biofuels. Although some are workingth a regional program which does include
biofuels in neighbouring countries, none of thermaats biofuels in Nicaragua. Collaboration is
possible with donors in Nicaragua, but the Embasilyhave to act as a pioneer in the field of
biofuels. So the sixth criterion of the Embassylatxmration in biofuels with other donors, wouldvba
to be initiated by the Embassy.

% people of Ledn and Chinandega’s complaint regaythe operations of NSEL’; see chapter 2.
% See chapter 2.
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Sugarcane African palm Tempate

Creation employment + + +
Involvement SME’s - -+ +
Export opportunities + - -
National market -+ -+ -+

Environmental

sustainability -1+ iy +
Willingness

government -1+ iy e
Actions

other donors - - -

Figure 8. Summary of potential of various criterifor ethanol from sugarcane and biodiesel from Adan
palm and tempate. Source: own design.

5.2 Recommendations

The field of biofuels is different from other, momaditional agrarian products like coffee or cacao

The difference is the fact that the value chaiils Istve to be developed in Nicaragua, except for
ethanol from sugarcane. And last mentioned is metrésting for the Embassy to work with in terms

of the Value Chain Approach, because this chaitbis large extent integrated through two big

enterprises. Bottlenecks in the chain will be sdltay these companies; support from third parties is
not needed. Small companies are not included ahahatilikely be involved in the future because of

high barriers to entry.

In terms of biodiesel production the chains havbe developed. In the case of African palm,
only the last part of the chain (that is the prdtucof biodiesel), in case of tempate, the congplet
chain. Experiences from past projects show that hil only be successful in the long term if this
development comes from the market players itsegl€esthe producers and companies involved in the
market have most information about internationadl aational demand and supply. Past projects
showed the functioning of the market is importamtthe success of the project. Additionally, beeaus
the Embassy is not interested in working on indigldprojects the direct creation of value chains in
the sector through projects will not be an optiblewever, the Embassy can support private sector
organizations with the development of projects,example to solve constraints in the value chain.

Despite the fact that the biofuel industry in Magua is in an initial phase it is important for
the Embassy to get involved because of the enorpotential biofuels can have, with both positive
and negative effects. The reasons are the follavidingt, considering the intentions of the governie
to develop the industry and the regional goal tactvthe government commited itself (reduce in 2020
the consumption of derivatives of petroleum in pubhd private transport with 15% by means of the
incorporation of 10% bio-ethanol and 5% biodiesilis will mean that Nicaragua has to produce the
ethanol and biodiesel itself, or will have to impdr To avoid continuing dependence on foreign
energy sources in the transport sector, the bidfgeistry has to be developed.

The second reason concerns the importance the fhettie attaches to the sustainability of
biofuel production. The opportunity for a sustaileadbevelopment of the biofuel industry in Nicaragua
exists, but should be safeguarded. Because thdogevent of the regulatory framework is still in an
initial phase, the Embassy could support the nriestto incorporate social and environmental
sustainability criteria from the beginning. Moreovet could support the development of a
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certification system. Another possibility is to gapt the government to solve the problems of land
property rights, which are obstacles for developmetarge parts of the country.

This type of aid, direct institutional assistancetlhie ministries or indirect through private
sector organizations to support the developmerst sdistainable framework, fits within the policy of
the Embassy. Because the biofuel industry in Ngaaids still in its infancy, the first number ofare
the emphasis will be on institutional support te government to develop the enabling environment.
If these are established, support can be givemganizations in the sector to develop a certifaati
system or to help producers to join internatiomdgtiatives. Other possibilities are the facilitatiof
public-private partnerships and the assistancergarazations in the field with the creation of pilo
projects, for example to develop inclusive forms pbduction with the involvement of small
producers or the solvation of constraints in théuerachain. In conclusion, while there are no
possibilities for support to the already existingaion of ethanol from sugarcane with the aim of
including small producers, the assistance to suadity criteria and certification can contribuie
safeguard the positive influence the productioncess has a on its surroundings. And while the
Embassy does not have the option to directly devéte value chains of biodiesel from tempate or
African palm to include small-scale productioncadin contribute to capacity building of governmental
institutions and sector organizations to make stive future development will happen in a
environmentally and social sustainable manner.
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Annexes

Annex 1

Produccion estimada
de biocombustibles por TM y Ha.

Produccién Producclbn
Produccién Biocombustibles Blocombustibles
Cuttivo TM/Ha* Litros/TM Litros/Ha
Etanol Biodlessl Etancl Biodlesel

Cafia de azticar 80-10040 60 - ~ 3,600-8,000 -
Yuca” 30-388 200 - N 80007000, -
Malz" 1.5-2.01 400 - §00-1,000 -
Palma Africana 26,001 . ‘ " 5550 ™
Tempate 10.041 - ass - N, 3880
Higuerilla 201 . 1.0 acalts . 1,320
Mani 3.681 - - 990
Soya 1961 - 0.54 acelte - 813

* Rendimientos estimados para Nicaragua.
Los cultives més prometedoras para Niceragua son:
» Produccidn da Etanol: Cafla de Az(car y Yuca
¢ Produccén de Biodiesel: Palma Africana y Tempate (Jatropha curces)
Wl Fuante MAGFOR. Nicaragus
il INTA vy UNA. Nicaragua
1l EMBRAPA, Brasil

Inversiones
Cultivos Costos US$ | Produccién Area Agric. + Indust
energéticos /Hectérea US$/Ha. Hectireas ) -
MM US %
Palma africana (1) a) 3,051.00 1,350.00 10.000 30.3
b) ™ 10,790.00 32,100.00 | 200.000 606.2
En 25 afos 13,841.00 33,450.00
Tampate (2) a) 1,949.70 3,219.50
b) 3,975.00 25,000.00 20.000
En 25 afios 5,924.70 28,219.50
Soya () 431.20 536.56 No recomendado
Yuca (4) a) 533.00 933.00
b) 60.000
Cafia de Azdcar (5) a) 15.000 110.0
30.000 220.0
b)

5 Acumuindo primeros 5 afios - Midulo scondmico aficiente. - Valor de Inversién para M E E.

¥ Coston del 6to al 25 Ao - Area total propuesta - Valor da inverslén para drea total propuests,

i Corpuracién DINANT

(23  Dr. D. Joerderis-Roettger. GTZ, Per(i. UNI y MAGROR, 1997. = un costo da US $ 526/aflo/Ha

[t MAGFOR, Nicaragua. 2005

) MAGFOR, Nicaragua. 2005 . Con rendimiento de 11.48 TM/Ha {consumo humano) para varisdadas
Industriales los resultados de Investighcidn oscilan 30-45 TM/Ha.

L] Ingenic San Antonlo, Nicaragus.

Table ‘Estimated biofuel production per metric tomd hectare’ and table ‘Production costs’. Source:
‘Programa Nacional de Biocombustibles’, IICA, 2008.
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Annex 2

History of the cultivation of African palm in Nicagua®

The cultivation of African palm in Nicaragua statt@ 1945. In 1945 by the Kukra Development
Company in the Atlantic Coast region grew approxetya500 hectares of African palm in Rio
Siquia and ElI Rama.

In 1973 and 1976 TAHAL and FAO published studiesohhindicated the economic viability for
the cultivation of African palm in Nicaragua.

The first project of considerable magnitude wadized in 1982 by the Ministry of Agriculture
and Agrarian Reform (MIDINRA) in the municipalityf &l Castillo. The project involved 1,200
hectares and the producers where organized in catbes. The project failed because of
organizational problems with the producers andiltternational prices for vegetable oils.

In 1988 MIDINRA founded eight cooperatives to produAfrican palm for an industrial fabric
which was owned by the state enterprise ENDEPARA.

This fabric was bought in 1994 by E. Chamorro Itdak who produced for six years. This
project was not successful either for the sameoresagxpressed above.

In 1996 the eight cooperatives formed teion de Cooperativas Palmerd&/COPA). They
started a project in 1999 to cultivate 180 ha aiah palm.

190 politica Nacional de Agro Energia y Biocombustis| Ministerio de Energia y Minas, 19-12-'07.
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Annex 3
The Austrian tempate project in the 1990's in coafien with UNI and Petrontt"

The goals of the project:

1. The goal of the researching phase was to find tamnaitive source of energy for Nicaragua, to
decrease the dependence of petroleum;

The investigation the area of energetic crops;

Reducing the pollution of the environment by theagign industry;

Demonstrating the agricultural and industrial vii@pof the production of biodiesel from tempate;
The development of the production of secondary ypetxifrom tempate. The seedcake, which was
believed to be able to be detoxicated and usediraerdgation for animals would help to reduce
the external dependence from Nicaragua for praiemanimal food. The crude oil would be used
for the production of edible oil. The fruit pulp wid be used as an organic fertilizer. The peel of
the seed would be used in the industrial planhaan@rgy source;

6. The creation of employment;

7. Contribution to the conservation of the environneotigh reforestation.

abrwd

Problems during the project:

= The farmers did not completely receive the finagdirom the Union of Cooperatives who acted
as intermediary of the credit. Because this probtemtinued some farmers decided to separate
from the Union of Cooperatives. Now there were g¢htiygoes of producers: the cooperative union
of Telica, the cooperative union of Ledn, and twerfers who worked directly for Petronic.

= The harvest was not well organized and the yieltheflands was too low. The yield decreased
every year. After a couple of years, and a numbestrikes, almost half the farmers decided to
quit with the cultivation of tempate. From the esited 3.000 tons of fruit in the first four years
which would be processed in the fabric, only 35stogached it. The farmers said the yield was
low because of various plagues and because theeffardid not receive technical training. The
version of the leaders of the project, the Austhiicolas Foidl and director of the department of
Biomass from the UNI Leonardo Mayorga is differefhey argued the farmers did not use the
chemicals and fertilizers to control the plagudse Tarmers let the fruit of the tempate fall on the
ground and used it as a fertilizer to other crips.

= The production of biodiesel was not rentable begaighe low oil prices in the 1990*% There
was no clarity about the price of the biodieselimyithe project. The price was estimated from
$US 0.95 to $US 1.44 / gallon. While the productidrbiodiesel was not rentable, the industrial
plant was economically viable because of the spllnfi the by-products. According to Mr.
Zamora, a scientist who works in the Biomass Latooyafrom the UNI, the technical part of the
project was well investigated and economically iéafifhe project failed because the yield from
the land was too low*

= Disagreement about the price of the fruit during pinoject. In the final years, it was believed that
the price of the fresh fruit would have to risestimulate the production of tempate. Petronic
believed a rise in price from $US 1.00 to $US 2.5@iintal was needed. This would imply that
the production costs of the biodiesel would risthvti50%, which would affect the profitability of
the biodiesel.

Reasons for failure of the project:
* The research activities in the project were digzknd isolated. About 20 institutions, national
and international, were involved. There was no ad&gj communication infrastructure and no

191 This annex is based on the following documentessbtherwise indicated: ‘Evaluacién 1999 del Petiye
Tempate. Sintesis’, Project Nr. 930 OEZA, KEK CDGnGultants, 05-'99.

192 Amalia Morales, ‘Malograda cosecha de dieddBgazine La Prensa4, 24-05-'05, 17.

193 The price of oil declined steadily following thedeof the Gulf War until their lowest level sinc878B in
1994. The average oil price was about $US 25/barrel

104 Interview sr. Zamora, Laboratorio Biomasa UNI, @808
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inter institutional and interdisciplinary strategyecause of a lack of finance, the board of the
project Biomass from the UNI had problems with thanagement of the investigations which
required scientific collaboration. As a consequertbere were frictions with property rights,
publications and copyrights because Nicaragua dichave laws to regulate copy- and property
rights.

« Alack of cooperation between the national parfeironic and the Austrian counterpart Biomass
led to a bad division of responsibilities. Theresvaisagreement about who was responsible for
the fabric and if the project was to be definedaas experimental or economically viable
enterprise. There was no knowledge about actu# obshe company and there were no periodic
evaluations. This led to contradictions betweenptfoelucers and the cooperative unions.

e« The UNI considered the lack of regulation of prapeaights in Nicaragua the most important
problem of the project. While this problem was b&yathe reach of the project, national
regulation would improve the possibilities to séancew production areas, contract small,
medium and large producers, and legally estalisicboperatives.

« The selection of producers was not adequate. Téwdupers did not have sufficient knowledge to
be able to maintain the plantations. The producever grew tempate before and therefore had no
experience with tempate. Besides, the culture efpitoducers focussed on the short term gains
and did not have a long term vision. In the evatuabf the project it was stressed that producers
must be chosen on productive culture, the critgn@uld not be just political or social position.

* The government, as manager through Petronic, didiae the project the attention and priority it
deserved?®

* According to Austria the biggest failure was thia¢re was no collaboration strategy with the
farmers. Their attitude to the project was crudiait their knowledge of the lands was ignored.
The cultivation of tempate had to be fitted in adition of monoculture. To divide the risk and
secure the earnings of the farmers it is importantiversify the types of crops they grow.
Because the fruits of the tempate can not be hismveke first few years the producers should
have another income. Ideally these would be crogsctw also can be processed and
commercialised in the existing plant like soyackps which secure the food production.

e Various actors hold the small producers and codipesaresponsible for the failure of the
agricultural production of tempate. The Austriamlesation therefore says small producers should
not be involved in such a project. The Austriansabaded that if the small producers can not be
involved, the social component was gone. Becauseuttimate goal of the Austrian was the
reduction of poverty in Nicaragua, the evaluatibthe project questions the industrial production
of biodiesel from tempate as the right instrumentdduce poverty in Nicaragua, because the
ecological and commercial goals had the upper hattds project.

195 Morales, ‘Malograda cosecha de diesel’, 18.
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Annex 4

Value Chains for Development

The theories of Value Chains for Development (V@&Jus on pro-poor growth. It tries to enhance
the economic rent of poorer households, by waypgfrading the position of the poor in the value
chain. Therefore the focal points in this approaghsmall and medium producé?s.

Overview

Within VCD a lot of different approaches exi8t.A couple will be treated here. The VCD from the
Royal Tropical Institute in the Netherlands focuses the non-economic dimensions of poverty,
thereby criticizing other pro-poor development capts that focus solely on income growth. What is
important here is an increase in both control aahcities of the poor in the value chain. These two
aspects are captured with the term ‘economic revitich is the ability of producers to safeguard
themselves against competitive pressures and #rerms of value accretion. There are two key
dimensions to asses the position of the productrdanvalue chain, through the type of activitieatth
farmers undertake in the chain and the involvenoériairmers in the management of the chain. The
way to enhance the position of the farmer in thairchs to increase the number of activities they
perform and to increase their management sKflls.

The FIAS (Foreign Investment Advisory Service),oinj facility of the World Bank, the
International Financial Cooperation (IFC) and theaultitateral Investment Guarantee Agency,
developed a Value Chain Approach which focusesherpublic policy environment. The policy and
regulatory environment in which private firms ogeraithin a value chain often significantly affect
the firm-level competitiveness and the performaatehe chain. The approach helps to clarify the
continuing constraints to growth and competitivenéster an extensive analysis of the market, the
value chain, the problems within the value chaind afe regulatory environment, policy
recommendations are matfé.

The value chain approach of the German Gesellséinaftechnische Zusammenarbeit (GTZ)
focuses primarily on market failures within thewalkchain. It is an action-oriented approach, incivhi
it is assumed that because of the dropping of grlceough intense competition, small producers are
squeezed out of the value chain. Therefore innomas important to identify new problems and new
market opportunities. Herein the choice of the galbain is a very important step. When the problems
in the value chain are specified a strategy is ldgeel to address the problems, for example through
cooperation in public private partnerships (PPBisthe setting of social-, product- and ecological
standards?®

Finally, the value chains approach of the DevelepimOrganization of the United States,
USAID, focuses on micro and small enterprises (MBE) local, regional and global value chains.
The approach tries to improve the competitivenessaivalue chain with a large number of
participants. What is most important is a compeditess strategy focussed on the end market. This
implies the development of an upgrading strateggddress systemic constraints in the value chain.
This approach contributes to economic growth, tieation of jobs and a higher income for SME's.

1% «value chains for development. An introduction’gy&l Tropical Institute, KIT Development Policy and
Practice department, <http://www.kit.nl/smartsitensl?ch=FAB&id=12554>, 13-05-'08.

197 See for an overview: ‘International ConferencetiéaChains for Broad-based Development’, German
Federal Ministry for Economic Cooperation and Depehent, Berlin 30-05-'07, <http://www.value-
links.de/downloads/vc_conference_documentation.pti3~05-'08.

198 «value chains for development’, <http://www.kitsinartsite.shtml?ch=FAB&id=12554>.

199 ‘Moving towards competitiveness. A value-chain mgeh’, FIAS and the Multi-donor Investment Climate
Advisory Service of the World Bank, Washington 008;'07.

10 Andreas Springer-Heinze, GTZ, International Coerfee: Value Chains for Broad-based Development, 30-
05-'07, Berlin, <http://value-links.de/downloads#S®n2_Springer-Heinze.ppt>, 13-05-'08.

11 jeanne Downing, USAID, International Conferencatué Chains for Broad-based Development, 30-05-07,
Berlin, <http://value-links.de/downloads/Session@wbing.ppt>, 13-05-'08; ‘Introduction to value chai
development’, Microlinks, <http://www.microlinks.@tev_en.php?ID=9652_201&ID2=DO_TOPIC>, 13-05-
'08.
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Criteria to select a value chain:
The different Value Chain Approaches all use dédfercriteria to select a value chain. For example,
one approach the potential for expansion of thekatas the primary factor. Does actual or potential
demand for the product exist? This is importantaee the development or increase of products in a
value chain will not be successful if there arebigers for it. Because public resources are limited
the markets must be chosen which have the majenpal to affect development positively, based on
criteria which endorse growth in favour of the ptdr

Other Value Chain Approaches base their selection for example, the following
considerations: it must be assessed whether ther sgwices fits within the overall country strateg
what the contribution is of the sector to the naloGDP and what their growth potential is, how
much the sector contributes to the country’s expaehd which potential it has to attract private
investments. Moreover, the potential of the setareduce poverty in the country must be analysed,
through the creation of employment and the involeetof less-developed regions in the country. In
addition, it is important to assess the potentfathe sector to establish or change policy with a
positive impact on other sectors in the countryuttihe readiness and demonstrated support within
the sector and the government for change, and abeuatvailability of international benchmarks.

H23eleccionar una cadena de valor para su fomevigdieLinks Médulo 1, Manual ValueLinks —
Metodologia para el Fomento de la Cadena de V@log, 2007.
113 ‘Moving towards competitiveness’, 12.
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Annex 5
Certification of biofuels

International organizations and institutes involiedertification of sustainable biomass:

Roundtable on Sustainable Biofuels (RSB), httpskécgpfl.ch/page65660.html
International Organisation for Standardization (JS@ww.iso.org

Task 39 IEA Bioenergy Agreement (2007 — 2009), wiask39.org

Task 40 IEA Bioenergy Agreement, www.bioenergytradeg

European Biofuels Technology Platform, www.bioftielsu

FAO/Global Bioenergy Partnership (GBEP), www.gldti@&nrgy.org

UN International Bioenergy Initiative (IBI), www.dioundation.org/bioenergy

Private initiatives in certification of sustainalilimmass:

Round Table for Responsible Soy (RTRS), www.resjbesoy.org

Round Table on Sustainable Palm Oil (RSPO), wwe.Eg

Better Sugarcane Initiative, www.bettersugarcarge.or

International Social and Environmental Accreditafd abelling (ISEAL) Alliance,

www.isealalliance.org

= Eugene Standard, www.eugenestandard.org

= Carbon Disclosure Project (CDP), www.cdproject.net

= Basel Criteria for Responsible Soy Production,
www.panda.org/about_wwf/what_we_do/forests/publices/factsheets_/index.cfm?uNewsID=73
900

= Global Reporting Initiative (GR])www.globalreporting.org

Research institutes:

= [nternational Centre for Trade and Sustainable gveent (ICTSD), www.ictsd.org
= Ecofys, www.ecofys.nl.
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