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Executive Summary

Given the increasing difficulty of ensuring the plypof crude oil and oil products, and the sharp
increase in their prices, biofuels programmes éndbveloped countries—patrticularly the United
States and the European Union—represent a seriggpofrtunities, challenges and risks for the
countries of Latin America and the Caribbean. Tlifusiofuels production is to create economic
growth without jeopardising our natural capital aswtial equity, it must be developed in the
framework of well thought-out national policy.

Biofuels public policy cannot ignore national olijees, which involve not only agro
productive specialization, but also expanding thailability of energy to the population and
protecting the natural patrimony. Accordingly,stincumbent on each country to define its own
agenda, taking advantage of the demand from thel@jg2d countries as a means of solving their
own problems and creating new opportunities fotasnable rural development.

Given the complex, multi-dimensional nature of bi&f policymaking—as will be
outlined in this paper—it is only under certain dibions that biofuels production programmes
can contribute to sustainable development.

A significant number of the region’s countries haeat goals for the local market, and
have passed legislation to develop biofuels, witleothorough examination of the impacts that
such development may entail in terms of agriculme natural resource use, as well as in the
social sphere—particularly as regards poverty rédn@nd food prices.

Thus, it remains to define a policy agenda which easure a real contribution to
sustainable development. In other words, thougfuble production clearly has microeconomic
benefits, especially in terms of agribusiness, mlyer of questions must be examined carefully
before policy is put in place:

e The net balance of biofuels programmesin terms of fossil fuel energy, must be
studied, examining the effect of replacing oil prot$ for domestic consumption
(especially in the transportation sector) in relatto the consumption of fossil fuel
energy throughout all links of the biofuels prodotchain. If this balance is not
significantly positive, biofuels programmes wilkki creating other negative impacts
for import-dependent countries, without any compéine whatsoever in terms of
fossil energy savings or foreign reserve levels.

5
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» If the above-mentioned balance is not significapibgitive, it must be determined
whether the introduction of biofuels will actuallyjave a positive effect on
greenhouse gas emissions and contribute permantntichieving the ultimate
objective of the Framework Convention on Climateadje.

* In the case of biofuels production based primasitymonocultures, an assessment
must be made regarding the impact on the sociallitons affecting the labour
market, concentration of property, and social itistion of the gains. If
monocultures predominate strongly, biofuels progres could ultimately have a
negative impact on employment, on reducing distieuasymmetries, and on rural
development.

There are marked differences between the regianistdes in regard to production and
use of biofuels, natural resources, previous egpee and technological development,
availability of alternative energy sources for spartation, degree to which the basic energy
needs of populations are being met, and povertyuadér-nutrition. Thus, no single, across-the-
board criteria on the appropriateness of biofusdgiammes can be considered valid.

Countries with long experience producing and usirigethanol, with advanced
technological development in all links of the protive chain, a mature automobile industry and
a very large domestic market could become largeortgrs of that fuel. In the case of major
vegetable oil exporters that also have abundantralatesources, there are actors willing to
become involved in the export of biodiesel. Howewerterms of natural resources, biodiversity
and exacerbating social asymmetries, serious cisikl accrue.

As a general matter, it is quite possible thatithpact on agricultural activity could be
minimal provided that biofuels production does hdhg with it greater technology to increase
the productivity of existing types of crops, or yides a means of extending the agricultural
frontier in a sustainable fashion. At the same tihmvever, better management of soil and water
resources will be needed, and existing varietiestrba improved, along with the use of any new
varieties that can be appropriately adapted tedodogical conditions.

In those of the region’s countries that are poonatural resources, and in some that
suffer from marked poverty, under-nutrition andifbadequate coverage of basic energy needs,
exporting is not a sustainable option, since it Mlduave negative effects on various aspects of
sustainable development.

ECLAC has been emphasising that, in addition toaeamg supply—which may have
unpredictable impacts on a planetary scale, gilearpdy rising energy consumption—greater
priority should be given to moderating consumptiespecially in the developed countries. Thus,
energy saving appears much more compatible witlaisable development than do biofuels, which
are at best a marginal, short-term solution toreéptoblems of energy and the environment.

Since there has been little actual regional oonatipublic policy experience with biofuels
in Latin America and the Caribbean, this monogrdgfines certain types of different scenarios, as
a means of dealing with the complexity of the atiedy challenge. From the point of view of
sustainable development, perhaps the proper agpneaald be to meet the population’s basic
energy needs through rural development policiess Bipproach would place priority on the
problems of poverty, indigence and under-nutritiovhile guarding against the distributive
asymmetries and displacement of small producet$ibfuels production could cause.

Such problems, of course, go far beyond the scdphi® document. Here, we limit
ourselves to looking, by way of example, at poliefing issues in countries that fall under four
different categories:
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e countries that are dependent on crude oil andioproducts, that have balance of
payments problems due to their high energy billd avhose coverage of their
population’s basic energy needs is low;

* countries that are dependent on petroleum, andevbmgerage of their populations’
basic energy needs is moderate;

e countries that have a variety of energy resources auld diversify their energy
matrix further by producing bioethanol and/or basi#l, but that are nonetheless
importers of oil products; and

e countries whose comparative advantages and pla¢heirtechnological learning
curve provide them entry to the world market.

Finally, the perspective adopted here is that thezall public policy approach to biofuels
production and use should be multi-dimensional endt be managed in a centralised fashion.
Thus, participation must not be limited to energyharities, but must also draw on input from
relevant government entities concerned with aduice) industry and transportation, finance,
natural resources and environment, social areds asdiealth, and regional entities. A coherent
biofuels policy can only be built on the basis ofrtnon agreement and adequate information.
Once such governmental consensus is achievediaeseind contributions from civil society can
be incorporated in formulating policy. In shortetrules governing investment in biofuels must
flow from a comprehensive approach, rather thareipdrom individual points of view.
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Introduction

The present study adopts an integral, intersectmaitoach to the problem of biofuels policy and
to the issue of the sustainability of developmaerthie region’s countries.

It is divided into four chapters. The first dealghathe international context, and explains
the motivations behind biofuels policy on the woddenda, as well as the challenges and
questions arising from market penetration goalsoiih developed and developing countries.

Since biofuels policy must be part of energy polingre broadly, the second chapter
analyses salient aspects of the region’s energgtgin, as well as the elements of energy policy
as they relate to the dimensions of sustainableldpment.

The third chapter presents “stylised” situationstfe development of biofuels, analysing
different categories of countries as regards barethand biodiesel.

Chapter four outlines possible paths to an appatghiofuels agenda, indicating policy
elements needed to ensure the sustainability ofldpmnent, factors that may work against the
agenda, and the way in which biofuels policies rtedak assessed.

Since biofuels can be obtained from a variety &fedent agricultural products, ranging
from herbaceous and woody plants to different tygfeagricultural and livestock waste, it was
necessary to specify what types of biofuels we @ dealing with here.

Etymologically, the term “biofuels” signifies fuelgbtained from biological sources.
However, both crude oil and natural gas (at leasteu the prevailing theories on its organic
origin) are of biological origin (since these hydadbons come from phytoplankton and
zooplankton that have decomposed at great depitishe same time, coal comes from the
decomposition of accumulations of woody materiatezred by water and mineral sediments. In
other words, these fossil fuels are ultimately greducts of photosynthesis. The difference
between petroleum, natural gas and coal, on thehand, and the so-called “biofuels” on the
other, is that the former are not renewable whettematatter are.

This document focuses exclusively on the problenbioéthanol and biodiesel, whose
production is based on agriculture and forestry.

The term “biofuels” is used to refer to fuels obhtd from biomass including, for
example, crops, wood, charcoal and biogas. Finséiggion biofuels are based essentially on
agricultural crops, while second-generation bidduate derived from raw materials obtained
through forestry (either in natural forests or tigb tree plantations created for energy purposes)
or from either agricultural or forestry waste.
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“Biofuels”, then, include “renewable fuels of bigioal origin, including wood, dung,
biogas, biohydrogen, bioalcohol, microbial biomaagicultural waste, fuel crops, étc while
“agrofuels” include “biofuels obtained from monokwks such as soy, sugar cane, cornZetc”

Thus, bioethanol and biodiesel, which are deah witthis document, are, strictly speaking,
a particular type of agrofuel. Here, however, wallstimply refer to them as “biofuels”.

Bioethanol is a renewable fuel that is a complententor substitute for, naphthas or
gasolines produced from the sugars, starches lofasad contained in various plants in one of the
following ways:

* by a process of fermentation and distillation fréme sugars (commonly sucrose)
contained in crops such as sugarcane or sugar. beets

» obtained from the starch in the seeds of cereals as corn, wheat and sorghum, or
in tubers such as yucca or cassava, through a ggamfehydrolysis, scarification,
fermentation and distillation.

» obtained from the cellulose in lignocellulosic ravaterials such as trees, brush, crop
residues and cellulosic wastes, through advancettolygis, fermentation and
distillation.

Biodiesel is a renewable fuel that is a complement to, diysstute for, diesel. It is
produced from lipids (fatty acids) such as the va&igle oils obtained from palm oil, soy,
sunflower seed, the castor-oil plant or cottongsmed, jatropha, animal fats and algae. The key
process is esterification, which consists of conmgjrihe oil or fatty material with a light alcohol
(such as methanol or bioethanol) in the preseneecatalyst such as sodium hydroxide.

We speak of “first-generation” bioethanol and besdil, then, when they are obtained
from the raw materials provided by the above-membcrops and industrial processes, and of
“second-generation” bioethanol when it is obtaifredh lignocellulosic raw material.

The development of first-generation bioethanol patithn is limited by the availability
of land to obtain sugar- and starch-rich raw materi

This suggests the desirability of “second-genendtibioethanol, since sources of
cellulose are more abundant, and since competititthagricultural crops traditionally grown for
food is thus avoided.

' Hazell, P. and R.K. Pachauri, “Bioenergy and @gtire: promises and challenges. Overview.” IFFRcus 14, No. 1,

Washington. 2006.
2 Another important reference source is FAO’s UW@hified Wood Energy Terminology), published at tied of the last
decade, which considers agrofuels to be a typéofiidis.

10
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Chapter |

The role of biofuels at the global level

The main structural aspects of the world energyesdnnclude:

- Differences in levels of development, creating uakqdistribution of energy
consumptionThe developed countries grouped in the OECD areridi@ consumers of
the world’s energy, due to intensive growth in theonsumption patterns, with the
United States and EU-1Blaying the most important role. (Figure 1).

FIGURE 1
WORLD APPARENT ENERGY CONSUMPTION *
(Percentages)
Year 10° Tep: 10579
2003
EU-15
Rest of world 14.42%

25.91%

USA
21.56%

Latin America
4.39%

INDIA
5.23% CHINA Rest of OECD
13.48% 15.01%

Source: Energy Balances of OECD Countries 2005.

3 Austria, Belgium, Denmark, Finland, France, GempmaGreece, Ireland, Italy, Luxemburg, NetherlarRisitugal, Spain, Sweden

and the United Kingdom.
4 The rest of the OECD (Australia, Canada, CzechuBlkc, Hungary, Iceland, Japan, Korea, New Zealdafway, Poland,

Slovak Republic, Switzerland and Turkey).
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Thus, 2003 per capita apparent energy consumpABge) in the United States was over
7 times the average for Latin America and the Qedim (LAC), and 15 times the figure for India
(Figure 2.2), although India’s share of AEC incexhby a factor of 1.6 from 1973 to 2003 (while
China’s increased by a factor of 1.9).

FIGURE 2
PER CAPITA APPARENT ENERGY CONSUMPTION (2003)
(TOE/person)

9.00

7.84

8.00

7.00

6.00

5.00

4.00

3.99
331
3.00
2.00 169
1.07 1.11 1.18

India Latin China Rest of World Rest of OECD EU-15 USA
America World

Source: Energy Balances of OECD Countries 2005rggnBalances of Non-OECD Countries 2005.
Key World Energy Statistics 2005.

» Marked predominance of crude oil in the energy suppespite gradual replacement of
oil between 1973 and 2003 as natural gas and mudets (NUF make strong advances,
with oil continuing to be the predominant energeelfults use is concentrated most
significantly in the transportation sector (Fig@)e

FIGURE 3
GLOBAL APPARENT ENERGY CONSUMPTION, BY SOURCE
(Percentages)
AEC (10 TOE): 10723 Vi 2003 Yr. 1973 AEC (10 TOE): 6034
c?gzﬁ»;; BF other BF
10.66% HE  0.10% 11.20%
HE CL 1.80% CL
2.12% 24 10% 24.80%

NU

NY 0.90%

6.41%
NG
16.20%

NG
20.91%

PE PE
35.29% 45.00%

Source: Energy Balances of OECD and non-OECD Ciesr2005.

5 Petroleum (PE), natural gas (NG), nuclear fuel$)(Nydroelectric (HE); solar, wind and geother(ther); biofuels (BF); coal (CL).

12



ECLAC - Project Documents Collection The contribotof biofuels to the sustainability of ...

1.1 Main drivers of biofuels policy in the globala  genda

To provide a summary of the major features of titernational energy environment, the principal
motives behind the promotion of biofuels.

(a) Energy drivers

The dynamics of global oil demand are driven bytthesportation sector (Figure 4). There are
uncertainties and conflicting opinions regarding projected duration of proven world reserves,
particularly in terms of the maximum annual outiiatt these reserves are capable of prodficing

This implies an increasing dependency on importefbothe “developed” countries and
regions (United States, Europe, Japan), emergimmgogaies (China, India) and developing
countries that are not oil producers. Surplusesi¢et shortfalls are located principally in Latin
America (specifically, Venezuela and Mexico), insRia and in the OPEC countries.

FIGURE 4
GLOBAL OIL DEMAND
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Source: International Energy Agency

Today’s oil price volatility dates to the mid-198@ehen the oil futures market began to
operate and created a dynamic, independent of foedi@ls—such as changes in reserves,
production, rates of consumption and stockpileswimch oil prices underwent short-term ups
and downs similar to those of securities tradedccommodities exchanges. Other oil industry
realities, such as lack of investment, consumptioven demand in emerging countries and lack

According to information on proven petroleum ress published every June in the “BP Statisticali®e of World Energy”,

estimates of how long the supply will last havevgrdrom 29 years in 1980 to 40.5 years in 2006. Tdaes given by the Oil
and Gas Journal, World Oil, the USGS and the latgonal Energy Agency are very similar. Accordingthe noted geologist,
Colin Campbell, and scientists at the Oil Depletforalysis Centre, however, these figures are itityea reflection of political

calculations by governments and companies, notabelt of rigorous scientific study. As to the peskoil production, the Oil

Depletion Analysis Centre places it 5 years outilevambridge (Massachusetts) Energy Research Rgssquts it in 2015,
with 110 million barrels per day, as compared waithay’s 87-million barrel capacity.

13
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of light crude, have contributed to this volatijitwhich has grown in recent years, producing
enormous speculative profits

In the context of this scenario, biofuels prograramssentially aim to ensure supply,
reduce dependence on oil imports from areas oflicowf potential conflict, and attenuate the
impact of highly volatile international prices tlaae also highly unpredictable over the long term.

(b) Environmental drivers

Environmental arguments centre on the need to eedueenhouse gas (GHG) emissions for the
sake of both the global and local environmentstiqdarly in large citiesIn this respect, the
replacement of fossil fuels by biofuels in the sportation sector is in line with commitments
assumed under the Kyoto Protocol, insofar as tbesgibute to reduction of GHG.

Environmental standards in the European Union hadJnited States provide additional
arguments for biofuels. The approach in the Un@tates is to replace MTBEa water-polluting
additive for the oxygenation of gasoline, with ETR& technique that involves mixing gasoline
with bioethanol. Similarly, in the European Unidimits on the sulphur content of diesel promote
the use of biodiesel, which has very low sulphurtent.

The volume of fossil fuels consumed by the “devetfipcountries, along with the
problem of limited land for competing crops (UnitSthtes, Japan), creates the possibility of an
international biofuels market of significant magaié.

Despite these factors, however, there remains rdetlate regarding the net effects of
biofuels on the environment, given the possibledotpof the chain of activities involved in
producing them, including pollution (soil and wateateforestation and diminished biodiversity.

(c) Drivers associated with agricultural developmen t

Biofuels open up new opportunities for agricultudgvelopment. Producers and exporters in
developing countries, located in warm regions withential to produce biofuels from crops at
prices competitive with petroleum, have an oppatyuio take advantage of improving raw

materials prices, promote biofuels, and thus reduperts or increase exports.

Nevertheless, there are dangers in terms of latetideation, water use, changes in land
use that could affect the food supply, concentratibland ownership, the exclusion of small and
medium-sized producers, and threats to biodiversity

In the context of this paper, it is particularlygortant to be clear about motivations and
objections, if only to make clear the multi-dimensal nature of the issues and to determine what
areas must be studied in order to responsibly desig evaluate national biofuels policies.

" Between 2002 and 2007, the annual average pfit®To crude rose from US$ 27.73 to around US$ 80 tparrel (in 2006
dollars).

Methyl tertiary-butyl ether.

Ethyl ter-butyl ether.
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FIGURE 5
MATOR DRIVERS FOR THE INTRODUCTION OF BIOFUELS

Energy

Energy security, independence
(geopolitical), oil price volatility

Agricultural Environment
Development Biofuels Emissions of GHG; MTBE
. o substitution; sulphur
Developing activities, jobs, emissions; impacts
technologies and marketing associated with the
centered on inputs and products petroleum cycle

Source: Authors.

1.2 The world agenda from the perspective of differ  ent countries
and regions

Though the most important factors are common taytbat majority of industrialised countries, it
is helpful to consider the arguments and positmingifferent regions and countries, such as the
European Union, the United States and Brazil.

(a) European Union (EU)

The European Union (EU) is one of the principalnpoters of biofuels:In 2030, biofuels will
represent 25% of the fuel used for road transp8uccessful implementation will help ensure
that a substantial part of the biofuels market isyided by a competitive European industry
based on sustainable and innovative technologiesting opportunities for biomass providers,
biofuels producers and the automotive induStry

The EU approach is not limited to its own bordé&greements with developing countries
are an important element in its strategy. The Elihterested in developing and strengthening
cooperation by identifying and establishing appiadprlinks that take into account the differing
realities of developing countrigs while moving toward a fuller understanding of dbc
determining factors such as (i) potential scal@mfduction; (ii) size of national and regional
markets; (iii) necessary infrastructure investmgit) support and promotion through public
policy; (v) export options (EU, United States, Jap@hina); and (vi) market prices of the raw
materials needed to produce biofuels.

10 European Commission, Biofuels in the EuropearokinA vision for 2030 and beyond, 2006; An EU Stegtfor Biofuels, 2006;
An Energy Policy for Europe, 2007.

1 As noted earlier, the role that biomass souraesptay depends heavily on specific factors in eaxtry.
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The purpose of the EU’s €220-million contributiom the Johannesburg Renewable
Energy Coalition (JREC) is to help developing cost develop renewable fuel sources and
alleviate poverty, which, in turn, ilonnected with the EU’s strategy to promote bicfuelthe
developing countries (EU Strategy, 200&ccording to the EU, it intends to respect the
conditions for sustainable biofuels developmenhebdiactions in the same direction are planned
in connection with the Intelligent Energy-Europ@grnammes, with special focus on promoting
market soundness, developing capacity, strengtbarinperation, providing technology transfer,
and taking advantage of shared benefits.

The European agenda can be describ&d as

* a broad agenda, not restricted to energy or cliaémge, though these are the main
driving forces;

e strongly driven by transportation energy demand #me need to reduce GHG
emissions to meet commitments under the Kyoto Babto

» oriented to increasing the security of supply, sy dependence on imported crude
and attenuating the impact of volatile prices;

* based on comprehensive analysis, and taking inteideration the development of
technological niches important for the EU in prateg first- and second-generation
biofuels;

* based on the belief that self-sufficiency for titire production chain is feasible or
close at hand, and that this will guarantee rawens for the bioenergy industry;
however, this does not exclude linkages betweeropeurand the developing
countries in the form of production of raw matesifdr biofuels;

* based on the belief that this is a sustainablengtr Europe’s agricultural sectors,
reducing the need for producer subsidies;

* a transitional solution pending development ofrali&ve options and vectors such
as hydrogen, which are expected to be sufficieméyure in the long term (2030) to
replace oil derivatives in transportation.

(b) United States

Unlike the European Union, the United States hapuimic documents explicitly setting forth its
strategy, which must therefore be inferred fromdbgernment’s actions. In late March of 2007,
support for ethanol production as a means of altag energy consumption in the transportation
sector was announced, along with a hemisphere-eildanol programme. Brazil is seen as a
potential supplier for the increasing ethanol dethanthe United States, in view of the fact that
the short-term demand for traditional ethanol Hiasa number of reasons, grown significantly:
its use as a substitute for MTBEmajor tax incentives, the mandate contained & 2605
Energy Policy Act on the use of renewable fuels weduse of ethanol in gasoline, and the rising
price of olil.

2 “The EU is supporting biofuels with the objectivef reducing greenhouse gas emissions, boostiagléicarbonisation of

transport fuels, diversifying fuel supply sourcesd adeveloping long-term replacements for fossil dihe development of
biofuels production is expected to offer new oppoities to diversify income and employment in rueakas.” CEC—EU

Strategy for Biofuels, Brussels, 2006.

The main advocates of oxygenation with ETBE heedil companies, which aim to thereby maintaintcdrof gasoline additives

and find a market for the butane that constitufgsr@imately half the volume of ETBE. Per unit ofygen contained, ETBE
holds no advantage, and the supposed potentiafitseimeterms of steam pressure are unrealistiegesiproper formulation of
light fractions of gasoline can achieve the sanfecefFor more details, see the “Estudio de Fdtdd para los biocombustibles
en México” (SENER/IDB, 2007), which is availablelioe.
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The United States biofuels agenda will promote cfiral business by increasing
incentives with “green payments” for farmers whowrenergy crops, encourage practices that
minimise impact on climate change, increase fummdspfomoting the use of renewable energy
sources, and encourage the creation of cooperdtiviesild new biorefineries. These incentives
clearly reflect the objective of generating mord aetter income sources for farmers.

The other explicit elements of United States pobrg designed to make the energy
supply more secure through diversification, socasetiuce the need for importing energy from
regions of conflict, and to reduce GHG emissiongyréater United States presence in LAC, in
the form of specific agreements with countrieshia tegion, must also be taken into consideration
as a possible element of the United States agenda.

In conclusion, the following appear to be importangtivations for the United States:
* maintaining adequate levels of profitability andisdness in agricultural sectors;

* overcoming international disagreements about aljui@l subsidies (Doha Round)
by promoting biofuels facilities in the agricultusgctors;

» diversifying the fuel supply matrix, especially fine transportation sector;
* reducing GHG emissions;

* increasing the security of supply by reducing deleeice on oil from areas of
conflict; and

e strengthening cooperation with countries in Latimekica and the Caribbean, with a
programme of regional scope.

(c) Brazil

Brazil is an emblematic case, in that its expemewith ethanol is indicative of opportunities that
the world market offers developing countries. Bifadieadership in bioethanol and liquid fuel

technologies is undisputed. Thirty years of a progne with a strong State role, technological
developments and a growing role for biofuels inZit& transportation system make it unique
among developing countries.

Brazil's agenda is driven by objectives such as:
* promoting rural development and reducing poverty iaequalities;

» strengthening its leadership in the transitionagstthat involves introducing liquid
biofuels to the international market;

» furthering its technological development in firatkd second-generation biofuels; and

» demonstrating that the development of biofuelsoimgatible with the objectives of
sustainability and environmental conservation.

The countries of South America have approved stalsd@&garding the quantitative role
to be played by both bioethanol and biodiesel, avtlie Central American countries, though their
parliaments have not passed biofuels legisldtionave undertaken a series of projects to
strengthen agribusiness and reduce fuel import#e whpporting export—in particular, ethanol
exports to the United States in the framework ef W#s-RD-CAFTA treaty.

14 At least until June 2007.

17



ECLAC - Project Documents Collection The contribatof biofuels to the sustainability of ...

1.3 Principal goals of policy designed to replace f  ossil fuels
with biofuels

Motivated by the factors described above, numecousitries have set goals for the replacement
of gasoline by bioethanol, and diesel by biodieJalble 1 summarises the goals of some
countries from the Latin American and Caribbearspective.

It should be borne in mind that the dynamic natfrthe sector could lead to changes in
some of these goals in the relatively short term.

The United States goal for 2017 (the AlternativelsuStandard, or AFS) was approved
by Congress in November 2007. This represents dension of existing legislation (the
Renewable Fuels Standard, or RFS), which sets leogbafor 2012. The difference between the
two standards is notable, for it implies increasihg volume of alternative fuels by nearly a
factor of five in a period of five years. One oétheasons for the new goals is the belief that the
incentives of the 2005 Energy Policy Act will lefdconsiderably more local production capacity
for renewable fuels by 2012 than anticipated inRIF&S. The AFS is part of the “Twenty in Ten”
plan, which seeks to reduce gasoline consumptic20By in the next 10 yedrs

The European Union’goals, especially for 2020, set a minimum to beeaed by all of
the member countries in replacing gasoline andetliesthe transportation sector. The goals are
subject to certain conditions, and it is not yetacl whether these conditions will be met.
Specifically, the goals must be achieved in a effgtetive manner, biofuels production must be
sustainable, second-generation biofuels must beraymally available, and the Fuel Quality
Directive must be modified so as to permit mixtéirét should be noted that the European Union
was unable to meet its goal of bringing biofuelsaastitute 2% of the supply by 2005. The level
reached was only 1.2%.

TABLE 1
POLICY GOALS FOR BIOFUELS

Country/Reg. Bioethanol | Biodiesel
North America

Renewable Fuels Standard and Alternative Fuelsi8ten28 billion liters of renewable fuels in 2012;

USA 132 billion liters of renewable fuels and altermedi in 2017 (15% of projected use of gasoline by
2017)

Canada 5% in 2010 2% of renewable content in daiisiel 2012

Europe

5.75% by 2010, 8% by 2015 and 10% by 2020 for lelsfteplacing diesel oil and gasoline for

EU transportation (energy-based calculation)

% G. Honty and E. Gudynas, “Agrocombustibles y dedla sostenible en América Latina y el Carib&pservatorio del

desarrollo series2007; “Twenty in Ten: Strengthening America’s EjyeSecurity”, White House Office of Communicatipns
March 2007.

Biomass Action Plan—Communication from the Conmiois, COM2005 628 final. Presidency Conclusion®472/07. An EU
Strategy for Biofuels—Communication from the Comsios, COM2006 34 final.
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TABLE 1 (CONCLUSION)

Country/Reg. Bioethanol | Biodiesel

Asia
Replacing 500,000m3 of gasoline for transportgbenyear by 2010 (1.8 million liters/yr of etanol i

Japan the short term, 6 million m3 of etanol producedalbcby 2030, representig 10% of current demand
for gasolina)

China 15% of consumption for transp. by 2020

India 5%by 2012, 10% by 2017

Oceania

Australia 350 million liters of biodiesel+bioethdrny 2010

LAC

Argentina 5%of final product by 2010 5% of finabduct by 2010

Bolivia 2.5% as of 2007, until reaching 20% in 201

Brazil 22% as of 2001 2% by 2008, 5% as of 201320%by2020

Colombia 10%as of 2006, by region 5% as of 2008

Paraguay 18% minim. 1% in 2007, 3% in 2008, 5%00X

Peru ;.ri?ugﬁy?fbiog(;ii?\d 5% as of 2008 and gradually, by region

Source: ECLAC, based on official sources.

(@) Projected biofuels needs

Based on estimated changes in gasoline and diesstmption, and mixture goals, the demand
for bioethanol/ETBE and biodiesel can be estimésed Tables 1, 2, 3).

(b) Land requirements for achieving the goals

The land requirements for meeting the estimateduble demands shown above may place
constraints on the feasibility of supplying the deevith local production, and require imports
from other regions.

Table 4 shows an estimate of the land areas nerd&d-25, the United States and LAC
for local production of the indicated volumes obfibiels, showing their magnitude in relation to
total arable land and the amount of land dedicttedajor crops in each region.

TABLE 2
TRANSPORTATION DEMAND
(MTOE)
Region / Country Fuel 2005 2010 2020
Gasoline 363 379 367
Bioethanol/ETBE 11 65
USA - -
Diesel Oil 130 138 143
Bodiesel [0 4 25
Gasoline 136 123 109
Bioethanol/ETBE 0.6 8 12
EU-25
Diesel Oil 164 179 230
Bodiesel 3 11 26
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TABLE 2 (CONCLUSION)

Region / Country Fuel 2005 | 2010 2020
Gasoline 69 78 99
Bioethanol/ETBE 6.9 13 25
LAC
Diesel Oil 64 74 100
Bodiesel [0 4 11
Gasoline 4 a7 66
. Bioethanol/ETBE 0.6 2.6 12
China
Diesel Oil 37 49 86
Bodiesel [0 2 15
Gasoline 8.5 10.5 15
X Bioethanol/ETBE 0.2 0.3 1.7
India - -
Diesel Oil 224 24.9 30
Bodiesel 0. 1.0 5.2
Gasoline 45.5 50.2 58
Bioethanol/ETBE 0.2 0.3 3.1
Japan - -
Diesel Oil 27.9 29.3 32
Bodiesel 0. 0.0 0.3
Gasoline 862.1 918.1 1002
Bioethanol/ETBE 16.7 34.7 118.0
World
Diesel Oil 625.7 703.4 882
Bodiesel 3.2 219 82.5
Source: ECLAC, based on IEA.
TABLE 3
TRANSPORTATION
(% of biofuels as a share of the total)
Region / Country Fuel 2005 2010 2020
Bioethanol/ETBE 2.2 2.9 15.0
USA
Biodiesel 0.0 2.9 15.0
Bioethanol/ETBE 0.4 5.8 10.0
EU-25
Biodiesel 1.8 5.8 1.0
Bioethanol/ETBE 9.2 14.2 20.0
LAC
Biodiesel 0.0 5.0 10.0
. Bioethanol/ETBE 1.4 5.1 15.0
China —
Biodiesel 0.4 3.8 15.0
X Bioethanol/ETBE 2.3 25 10.1
India —
Biodiesel 0.0 3.7 15.0
Bioethanol/ETBE 0.4 0.5 5.0
Japan
Biodiesel 0.0 0.0 1.0
Bioethanol/ETBE 1.9 3.6 10.5
World
Biodiesel 0.5 3.0 8.6

Source: ECLAC, based on IEA.
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TABLE 4
LAND REQUIREMENTS FOR BIOFUELS PRODUCTION

a)

Land requirements (EU-25) 2005 2010 2020

Etanol | Biodiese| Etanol | Biodiese| Etanol | Biodiesel

Average biofuels yield* (L/ha) 4 00( 130D 4800 400 5900 1600
Total arable land (millions of hectares 49

Major-crop land (millions of hectares) 2b 4 30 5 P9 6
Biofuels land* (millions of hectares) 0,2 24 3|1 29 4,0 18,7
% biofuels area/total arable area 0,4% 4,9% 6% 19% 8% 38%
% biofuels area/mayor-crop area 1po 60% 10% 183% 14%312%

Fuente: elaboracion propia en base a “Biofuelsréorsport - an International perspectiva”, EA, 2004

b)

Land requirements (USA) 2005 2010 2020

Etanol | Biodiese| Etanol | Biodiese| Etanol | Biodiesel

Average biofuels yield* (L/ha) 3 50( 60D 3800 600 4 700 700
Total arable land (millions of hectares 133

Major-crop land (millions of hectares) 30 29 32 B1 32 31
Biofuels land* (millions of hectares) 4,6 D 59 80 27,1 42,1
% biofuels area/total arable area 3% - 4% 5% 20% % 32
% biofuels area/mayor-crop area 15% - 18% 26% - %36

Fuente: elaboracion propia en base a “Biofuelsréorsport - an International perspectiva”, EA, 2004

c)

Land requirements (LAC) 2005 2010 2020

Etanol | Biodiese| Etanol | Biodiese| Etanol | Biodiesel

Average biofuels yield* (L/ha) 5 10( 60D 5 950 700 6800 2 200
Total arable land (millions of hectares 150

Major-crop land (millions of hectares) 8,8 41 10,5 49 14,7 69
Biofuels land* (millions of hectares) 27 D 42 6,5 7,2 59

% biofuels area/total arable area 2% - 3% 4% 5% 4%
% biofuels area/mayor-crop area 30% - 41% 18% 49% % 9

Source: ECLAC, based on official sources.

These estimates refer to first-generation biofuath improved per-hectare yields. In all
cases, demand is satisfied by local production,taednergy crops are currently appropriate for
each region. Excluded are second-generation b®fjpebduced, for example, from agricultural
residues), since it is still uncertain when theyl Wecome commercially available. Thus, it is
important to realise that new technologies may tsuiblly change the picture.

The tables present two indicators (biofuels crapa percentage of total arable land, and
biofuels crops as a percentage of land dedicateshdmr crops) that may portend potential
problems in terms of land available for biofuelsps, and competition with other uses such as
food growing.

The only one of the three regions capable of supglits own first-generation biofuels
needs is LAC. Both the EU-25 and the United Sthimge significant short-term (2010) and
medium-term (2020) problems in these respects EHe25 in terms of biodiesel, the United
States with regard to both biodiesel and bioethanol

In 2005, the EU was already using 60% of the lagdichted to major crops for biodiesel
production; it would have to triple the amount ahdl it is using to meet 2020 demand. The
United States would encounter problems around 201Be context of its new regulations (see
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Table 1). It would have to dedicate more than 1Qff%he current area being used for major
crops to biodiesel crops, and close to 85% to ethawops.

For LAC, the situation is not quite so severe, lpdrecause of the increase in land under
cultivation. Nevertheless, on the order of 9% afbde land will have to be devoted to biofuels
crops to satisfy the region’s needs, and perhapaurh as 15% if the area devoted to African
palm is not significantly increased, making soy phi@cipal biodiesel crop.

By 2010, the portion of EU biodiesel demand thaingd be covered by local production
will be equivalent to the entire LAC demand (5 MT)Q&nd by 2020 the combined United States
and EU figure for uncovered demand for biodiesél be double the entire LAC demand (24
MTOE). Thus, in the absence of major technologitsalelopments, both the EU and the United
States will probably be importing biofuels from i@gs such as LAC, significantly increasing
demand in the region and affecting the region’alranvironment.

(c) Comparative advantages and impact on land use

The comparative advantages of first-generationueisfin terms of net energy yield (“net” in the
sense that it takes account of the entire lifeeyflthe product) are related primarily to natural
resources (temperatures and availability of sustddshd and water). Some of these factors could
be counterbalanced in one way or another, but tice prould be greater energy consumption in
the life cycle of the biofuel. This is why two did highest-yield crops (sugarcane and African
palm) are grown in moist tropical climates.

African palm yields 12,030 litres of biodiesel pgezctare, as opposed to soy’'s 426.8,
while sugarcane yields 6,800 litres/hectare vessiggr beets’ 3,920 and corn’s 1,425.6.

In general, energy crops appropriate for the teaipeareas in which the industrialised
countries are located have lower net energy yi#hds do those suitable for cultivation in
developing countries with tropical and subtropidahates. Two notable exceptions are rapeseed
and sugar beets, which can be grown in temperateszand have good per-hectare yields. For
example, the EU obtains a significant portion sfatofuels raw material from these two crops.

Given the amount of land that is occupied in thedfld the United States, the advance of
first-generation biofuels will take place at theperse of agriculture, livestock land or idle land.

The EU’s potential area includes 8.2 million heesaof idle land and 8.2 million hectares
dedicated to non-food croPsThis will be insufficient to meet local demand fist-generation
biofuels by 2020, which will require production approximately 23 million hectares.

The United States Department of Agriculture prgecsignificant increase in the amount
of land dedicated to corn (40 million hectares By D), largely at the expense of soy, much of
which is exportetf. The increase in corn will be sufficient to mest tliomestic ethanol demand
in 2020.

In terms of land availability in developing couesj there is debate about which land is
actually available for first-generation biofuelsops, and what land should be considered
appropriate for the purpose. Ultimately, the debraftects major differences in views of what
Impacts are acceptable in association with, forrgtea, the expansion of the agricultural frontier
into natural areas, and the displacement of aguallactivity and livestock grazing.

The projected biodiesel deficit circa 2020 in the &d United States will be equivalent to
the output from 31 million hectares in LAC, or dulwhat the region will need to cover its own

" Biofuels in Europe, A. Prieur-Vernat, Panoram@20FP, 2007.
8 Ethanol expansion in the Unites States, USDA7200
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demand. In all, this would represent 20% of théorgg arable land. These figures could drop to 13
million hectares and 9% of arable land if Africaarp cultivation becomes widespread. Though
estimates of the region’s abandoned farmland aravalable, it is unlikely that the amount would
be sufficient to meet demand. Thus, areas dedit¢atether crops and livestock, as well as natural
areas, would have to be used, as has already eddorsome of the region’s countries.

(d) The outlook from the perspective of internation al trade

Demand from developed and emerging countries willegate a number of trade opportunities for
developing countries. The potential markets foaeth and biodiesel in 2020 will be in amounts
functionally equivalent to 48 million tons of odnd 35 million tons of oil, respectively.

According to the European Union’s Biomass ActioarRlthere are three possible import
scenarios for the EU: minimum, maximum and balahcethis is because the long-term
potential for local production of biofuels in thé&JEs quite substantial in relation to its needs, if
one takes into account new technologies, biomalssatibn and energy crops.

The EU favours the second scenario, in which tieeam attempt to balance the impact of
fuel prices against the importance of maintainirgmdstic land-use paradigms. Under this
scenario, the EU-25 might import half of its bidten 2030, i.e., 12.5% of the amount it
consumes for land transportation (45 MT&E)

The imported half of the supply would come primafilom LAC and Southeast Asia.
Imports of palm oil from Malaysia and Indonesia 2605 represented roughly 5% of local
biodiesel production. According to some estimatiesse countries will supply up to 20% of the
EU’s needs. However, these imports are being curesti because of the associated deforestation.
As regards ethanol, the EU imported 0.25 milliobicumneters from Brazil, Pakistan, Guatemala,
Ukraine and Peru in 2005.

It should be noted that the EU places technicasitaimts on the import of soy biodiesel,
based, for example, on the amount of iodine, wisdn measure of the fuel’s stability (resistance
to oxidation) and its production of solid depos@ey methyl esther (ME) has an iodine index of
133, which falls outside the EU cut-off point of012

Due to such issues, the EU’s imports of soy biai@®m countries such as Argentina
have, to date, been minimal. This situation giviésae advantage over biodiesel as an import,
which implies a loss of value-added profit for ctiies producing the raw material. Current
exports to the EU are principally in the form ofysail. The EU’s quality standards permit an
admixture of up to 10% of soy or palm oil in its mwapeseed oil.

The United States could produce enough ethanatisfg its own demand, though this
would mean displacing other crops and reducing egpand livestock production. Economic
motives could lead the United States to import mph&rom the Caribbean Basin Initiative (CBI)
countries, which have tariff advantages over Brazdeed, Costa Rica, El Salvador and Jamaica
have already exported ethanol to the United Stdtesbiodiesel production, the United States
has imported palm oil from Ecuador.

Brazil's ethanol exports in 2005 totalled 2.6 noilli cubic meters to India, Japan, the
United States, Korea, Jamaica, Costa Rica, Netigs]aSweden, and other countries. Jamaica
and Costa Rica triangulate trade in ethanol to Winited States, taking advantage of tariff
advantages. Japan is expected to import Brazil@gthmanol to meet its growing demand.

¥ Biofuels in the European Union—A vision for 20806d beyond, EUR22066 EC.
2 |bid.
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A number of Central American countries (El Salvadawnatemala, Honduras, Nicaragua,
Costa Rica) have plans to export 0.4 million cubé&ters of bioethanol by 2010.

Unless there is a technological shift toward seegeeration biofuels, China is expected
to import half of its ethanol to meet a project@dMTOE demand by 203

Global trade in biofuels will depend on the avaliab of new technologies, the
implementation of standards for the sustainablelgrton of biofuels, and discussions regarding
protectionist measures such as tariff barriershénmedium term, the volume of ethanol imported
by the United States, EU-25, Japan and China aweddy double.

TABLE 5
ESTIMATES OF BIOFUELS IMPORTS BY 2020

Estimated imports for 2020 (MTOE)

Reg./Country Biodiesel Hypothesis
USA 33 13 50% importéd

6 13 50% importet
China 6 8 50% importéd
India 0.5 1.6 30% imported
Japan 2.8 0.3 90% imported
Total 47.8 35.3

Source: ECLAC, based on official sources.

References® Market Evaluation: Fuel Ethanol, Unicamp, 2007.
®Biofuels in the European Union—A vision for 2030ameyond, EUR22066 EC.

1.4  Sustainability of biofuels development targets

The introduction of biofuels requires answeringsiioss such as the following:

What effect will alternative use of soils for biefa purposes have on land prices and
availability for food production?

Will it create significant environmental impacts,garticular as regards deforestation
and consequent desertification and loss of biodityet

What links are needed in order for rural developmemgain from the changes?

What amount of the value added generated can be@pted by producers and/or

retained by producing countries?

On balance, does the replacement of fossil fugisesent a net gain in terms of

energy and environmental imp&et

Are there options and strategies that are moreufalabe to sustainability, especially
in the poorer countries? To what extent is the Ualsf option in competition with

natural resources?

These questions and risks have raised numerougmanabout biofuels’ contribution to
sustainability, especially in less developed caastr

21
22

Market Evaluation: Fuel Ethanol, Unicamp, 2007.
“Life cycle” analyses are not conclusive in thesmtexts (and depend, for example, on the raw naé&teand processing

involved). Runge, F. and Senauer B. “How Biofumlsald starve the Poor”, Foreign Affairs, June 2007.
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(a) Effects on soil use and food security

The opportunities for international trade assodateith biofuels will depend on greater
availability of land for energy crops, and thisIwilean making land unavailable for its present

uses for food, feed, woods, grazing and consenvatio

Impact on food security in the short and mediunmtés essentially related to today’s
production of liquid biofuels for transportationhieh depend almost entirely on raw material
from cereals.

Given current technology, the principal types afrbass that can be converted to biofuels
in the short and medium term are such “primary’ntigs sources as biodiesel crops (sunflower,
rapeseed, etc.) and starch and sugar crops faratfemrn and sugarcarié)

Impact on food security has four dimensiomsailability, access, stability and 3e
Availability could be threatened as soil, water and other ptog@usources are removed from
food production. Moreover, if fuel production rassthe prices of raw materials, as occurred with
corn in 2006 and 208% accessto food could be compromised for lower-income sext
Stability over timecould be jeopardised, inasmuch as biofuels pricegdcbe affected by the
volatility of oil prices, and such volatility woulbe transferred directly to agricultural sectors. |
other words, stable supply not subject to sevaretidhtions cannot be guaranteed. In addition,
increases in raw materials prices affects the ctithmmess of biofuels. Finally, if biofuels
impa§c7t the availability of water, this could affébe alternative use of water resources for food
crops’.

Food security is related to under-nutrition and ifean which in turn are related to
poverty. FAO estimates that over 850 million peopte under-nourished worldwide, and that
over 96% of these are in developing countries arthual growth rates of 1.1%, while two thirds
of these are childréh A further aggravating factor is that the absolatember of hungry
individuals has not fallen in the last 15 yearsviObsly, famine is concentrated in low-income,
grain-importing countries (LIFDC$)

FAO and other institutiof$ also point to the issue ehanges in diet‘Approximately
30% of the world’s grain production is used asdteek feed... One third of projected growth in
food demand in the next three decades is expeated the result of changing diets, with more
people consuming more calories from meat and d&inyfts to these food sources require more

“The Emerging Biofuels Markets: Regulatory, Traae Development Implications, UN, 2006.

24 European Environment Agency, EEA/EAS/03/004, 2007

% United Nations. Department of Economic and SoAirs. Commission on Sustainable DevelopmentieEnth session, 30
April-11 May 2007; Shell, “The Shell SustainabilReport”, 2006.

“The flow of immigrants north from Mexico sinceARTA is inextricably linked to the flow of Americacorn in the opposite
direction, a flood of subsidised grain that the Mar government estimates has thrown two milliorxiden farmers and other
agricultural workers off the land since the mid-9®®llan, M. New York Times Magazine, April 22, @D

In any case, these phenomena could have poaijyects: increased income for farmers, dependirfgpanthe production chain
is articulated; expansion of energy services ilrareas, facilitating food availability and accessd freeing of other fuels for
other uses and energy services as they are refigdadfuels.

It is estimated that in 2025 there will be 1.Bidm poor people in the world (United Nations. Re&fent of Economic and Social
Affairs. Commission on Sustainable DevelopmenteEifith session, 30 April-11 May 2007).

In many cases, exporters of tropical goods. LIED®w income food-importing developing countries”

% FAO, COMMITTEE ON AGRICULTURE Nineteenth SessiBIOENERGY. ltem 7 of the Provisional Agenda, Rort@;16 April
2005, http://www.fao.org/docrep/meeting/009/j43h8e#P31_813; United Nation Convention to CombateBi#eation—ICTSD
International Centre for Trade and Sustainable Deweent, “Promoting Sustainable Land Managememuthin Trade: Examining
the Linkages between Trade, Livelihoods and Suadtéen_and Management in Degraded Areas. A Backgr&aper”, March 2007,
UN, op. cit. 2007.
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inputs and soil and water resources to feed livdstthus reducing the availability of such
resources for other purposes, or creating greatapetition for the resources involvéd

Encroachment on native forest, tropical forests fiadile ecosysteni§is one of the
major issues. This problem arises with the dispteo® of livestock operations from soils
appropriated for biofuels production, with the cemsent shift of livestock operations to more
fragile areas and virgin lands, and with resuliitagnage to habitats, biodiversity, water, air and
soil quality.

Also to be avoided are inappropriate agricultunacfices involving®: impact on soil
nutrients, loss of organic matter, the effects driailtural chemicals and fertilisers,
eutrophicatioﬁ“ of bodies of water, acidification of soil and balief water, loss of grass-
growing areas, and loss of food for herbivorousmaté. Though no global water crises are
expected, local crises are occurring in variousspair the planet. Agriculture today uses 70% of
the world’'s available freshwater, primarily to pung food and other products. Much of this is
natural rainwater, but three quarters of the crapsisk are in developing countries, which
represent approximately 20% of agricultural landd gorovide 40% of the world’s grain
productior®. In terms of water, in addition to the problem aailability, there are issues of
access and the institutions that oversee wateuress.

(b) Impact on biodiversity

Little is known today about the biodiversity impaétshifting cultivated (or other) land to use for
biofuels crops. A number of studies have been ccieduregarding small farming areas, but there
is little information on the biodiversity impact such changes in large ar®asThus, only
tentative estimates of effects can be hazardeds, Fluwever, is no excuse for uninformed or
precipitous action—or inaction.

The development of the biofuels market should mleunew stimulus to the growing
openness of global agricultural markets.

The potential effects of an increase in internatidrade in soil-based products may be
summarised as:

a) Positive effects in countries that reduce theielef agricultural activity through the
implementation of highly technical and specialissgstems. The effects of
abandoning incentives that have a perverse effectbiodiversity (agricultural
subsidies) should, however, be monitored, or thessible implications should be
incorporated in comprehensive planning, to prexdtd@nges in soil use that could
create problems even greater than those one m@ttey to avoid.

b) Negative effects, if producers who “leave the mtrkeove to extensive traditional
practices on marginal land that is needed to pveseatural areas with high levels of
biodiversity. Keeping protective measures in plawetraditional farmers could be a
benefit in terms of biodiversity.

3L UN, op. cit. 2007, p. 33.

%2 If the EU’s objective of supplying 5.75% of trastation needs through biofuels by 2010 dependtedtianol from corn that
would otherwise be used to feed animals, 1.6 milkaiditional hectares of arable land would be néddereplace this corn.
Meeting the EU objective would require using betwé®% and 30% of Europe’s land area for grain pctdo. (“The Shell
Sustainability Report”, Shell, 2006).

United Nations. Department of Economic and Sogifirs. Commission on Sustainable DevelopmentteEnth session, 30
April-11 May 2007.

In strict ecological discourse, the term eutroption refers to nutrient enrichment in an ecosgstdore commonly, the term is
used to refer specifically to a more or less massiftux of inorganic nutrients into an aquaticteys.

FAO, Crops and drops: making the best use ofrfateagriculture, Rome, 2002.

% Defra Project NF0440, 2007; EEA/EAS, 2005.
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¢) Expanding agricultural activities in other courgriwould largely generate effects of
the opposite sign. The net effect would depend)arh@nges in, and intensity of, soil
use; (i) the effect and magnitude of income changed other socioeconomic
factors; (iii) the design and implementation ofipi@ls in other areas, especially anti-
poverty programmes; and (iv) the role and magnitfdechnological developments.

d) In agriculture, as in other sectors, regulatory ma@isms become necessary if the
environmental and biodiversity impacts of specifiosputs, and production
technologies are not internalised in the costs roflpction technologies, specific
inputs and other elements that fall under the gw\of production decision-makers.

In the cases of sugarcane for bioethanol and s@alon for biodiesel, the agricultural
links of the chain may take the predominant fornmoinocultures. There are already signs in the
region of loss of natural areas, soil and watetarmmation, and land use imbalances, indicating
that these monocultures are moving in a directjgmosed to sustainable developmiént

Since clear evidence is not always available betbe damage has been done, the
“precautionary principf€”’, which has been widely incorporated in internasibenvironmental
agreements, and subsequently developed in natlwodies of legislation, is the appropriate
response to such uncertainty.

One of the most notable international actions hagenb Resolution
SCBD/STTM/IM/Ij/59120, of the Commission on Biodisgy (July 2007), in response to the
XII/7 recommendation by the SBSTTA, requesting plaeties to“provide relevant information
regarding the impacts that the entire productioriecpf biofuels has on biodiversity, and to take
these into account”. (“Compilation of information on the impacts on bieersity of the
production and use of biofd&).

The words of Achim Steiner, UNEP Executive Directamre appropriate in this context:
“Bioenergy offers us an excellent opportunity taleebs many challenges: climate change, energy
security and the development of rural areas. Thestments, however, must be carefully planned
and managed to avoid new environmental and soci@blgms, some of which could have
irreversible consequences. Measures to ensure ustaigability of bioenergy include crops
appropriate to the conditions of local ecosystegu®nd agricultural management practices and
development of local markets to provide the dispsssd with modern energy servi€es

In terms of the rural/agricultural dimension, trader of food-crops farming in GDP,
employment and exports (30% of the region’s GDP 4f#h of exportS) continues to be
significant. The last few decades have seen a nmagoease in non-traditional activities (labour-

7 “Fuel crops in Brazil are generating a great aéairessure on remaining natural areas in the @eremoregion, in some parts of
the northeast, on the Atlantic coast, and in thea2om... This is seen with a number of crops thatedtecing natural areas and
generating a process of ecosystem fragmentatidh,neigative effects on biodiversity... The expansbsoy is having a major
impact in the Cerrado region, where at least 40%h@fland is dedicated to agriculture and only 5% preservation potential. In
the state of Mato Grosso alone, which is the cesftrazil's soy growing, 12,500 square kilometoédorest were lost between
2003 and 2004... The advance of agriculture in Bsaflerrado region has largely encroached on lamd tis graze cattle,
pushing cattle raisers to new areas in the tropiczdzon forest... In Paraguay and Bolivia, soy grapias resulted in losses of
natural areas and deforestation... Finally, in Argenthere are reports of the advance of soy aner attops into wooded lands
in the north and northeast... The pressure on trbgiggironments is seen in other countries as viRghu is attempting to
promote sugarcane growing in the Amazon region, @aldmbia is using Andean valleys and hillsideswedl as land in the
Caribbean region.” G. Honty, E. Gudynas, “Agrocoistiiles y desarrollo sostenible en América Latirel €aribe”, OD, 2007,
pp. 14 and 15.

“Guidelines for applying the precautionary prisleito Biodiversity conservation and natural reseunanagement”, 2006.

This resolution converges with the concern exqge<y representatives of various countries attthiy-ninth meeting of the
United Nations Scientific Advisory Body on Biodisétly, where a number of officials demanded thatptexautionary principle
be applied in the case of biofuels.

United Nations. Department of Economic and Sogifhirs. Commission on Sustainable DevelopmentteEnth session, 30
April-11 May 2007.

IDB, “Biocombustibles ¢ La formula méagica paradasnomias rurales de ALC?, Peter Pfaumann (SDSYRWURember 2006.
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intensive activities, high value-added activitiewl activities with carry-over effects). However,
none of this seems to have been sufficient to reducal poverty in most of the countries.
Meanwhile, rural homelessness appears to be timmes &s great as urban homelesshess

Biofuels could provide benefits for the population rural areas if labour-intensive
technologies are chosen. In many countries theerdration of land ownership would decline.
However, greater demand and higher prices do noéssarily mean better conditions for the
members of rural communities. Greater concentratadn soils, mechanisation and the
accompanying drop in demand for labour, and mermter@ance or even worsening of labour
conditions are risks to be taken into account pragching the development of biofuéls

It should be noted, however, that other empiricalasurements taken by the Rural
Sociology Department of the University of Sdo Pablased on census data from the Brazilian
Institute of Geography and Statistics (Instituta8leiro de Geografia e Estatistica, or IBGE),
have shown positive effects in the agribusinestsegs compared with other agricultural sectors
in Brazil. For example, the level of formal emplogmb in the sugarcane industry rose from 32%
in 1985 to 73% in 2005 (Dias de Moraes, 2007), iaditators of stability, wages and education
also indicate improvements, with values typicalipee other agribusiness crops in Brzil

Moreover, the impact of bioethanol and biodiesey iha quite different, since biodiesel
can (depending on the raw material used) be pratdanesmaller scales and employ significant
numbers of people.

(c) Effect on national value added

Increased national value added depends on whidudiodevelopment model is udedJob
creation, income growth and protection, as welinggroved general well-being, will depend on
how activities are articulated within the regionpfoduction chain integrated with the region’s
needs, based on development clusters that maximjsgct on regional economies, and designed
to meet the region’s own biofuels needs, will higlprease and retain value added. It will be
important to avoid an export-oriented model thajuiees large areas and functions as an
“enclave”.

(d) Additional pressure on developing countries wit h tropical climates

Fuels made from tropically grown crops (sugarcg@adm) are generally more efficient, not only
because they are more efficient converters of ghnlinto biomass, but also because they are
more labour-intensive, less fossil-fuel intensimed less fertiliser- and pesticide-intenéfve

The global biofuels industry will naturally increashe demand for raw materials in
tropical areas, where yields are higher, productiosts are lower, and where there is often less
regulatory pressure, and less environmental lifoitaton crop expansion. This combination of
factors could contribute to increasing rates ofodegtation and changes in soil use in the ever
diminishing tropical forest and jungle areas.

2 bid.

4 The example of improving sugarcane prices wittgighificant effect on rural workers’ wages is itejl. DB, 2006, op. cit.;
Runge, F. and Senauer B., “How Biofuels couldvetéihe Poor”, Foreign Affairs, June 2007.

Sugarcane price formation is unusual. The raverratrepresents approximately 60% of the pricthefsugar/alcohol produced.
Approximately 60% of the price of sugarcane is ttuevages, a markedly different percentage fromrogéinergy sectors. Thus,
roughly 36% of the value added of the energy prédogoes to the workers involved in the raw-matierphase of the process.
Forum Umwelt & Entwicklung, Global Market for Binergy Between Climate Protection and Developmelity? Bonn, 2005.
Greenpeace. Bioenergy: opportunities and rigles; 2007.
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(e) Energy and environmental balance

Biofuels must demonstrate that their project cyws a net positive effect in terms of energy,
since a significant amount of energy is requiredrowing, harvesting and processing the crops
involved. The amount of GHG produced in the growirand production phases, to say nothing
of transportation and the associated fuel usealse relevant factors. If increased production is
achieved through deforestation, the net impactteirms of emissions, will be even more

dramatié®.

4) Institutional factors

Recent advances in developing indicators of susdity attribute special importance to the so-
called institutional dimensiéh An adequate institutional framework is a necessandition for
developing and maintaining a biofuels system tBatdonomically efficient, socially equitable
and environment friendly. It is institutions, inding legal/political and regulatory frameworks,
that produce policy, strategy and action, and tiaxe an impact on all three planes—economic,
social and environmental.

The effectiveness of public policy will require aoper information system, technical
capacity, research and development, and reliablaitorong of progress toward meeting
objectives.

Institutional structures, legal and regulatory femmrks, and monitoring and control of
the distribution of the value added throughout bihefuels production chain, as well as rural
producers’ location and their share of the owngrstilocal processing plants, are prerequisites
to improving the mix and distribution of benefits.

As we have mentioned, biofuels may have great piateio produce new opportunities
for rural areas and reduce rural poverty; howevkis depends on how programmes are
implemented, since there is a risk that programooesd “lead to land concentration and loss of
jobs, if mechanisation increases and input and fadces rise. Thus, the positive effects are
neither automatic nor inherent, but depend on H@programmes are designd

(9) Uncertainties connected with alternative techno logies:
second-generation biofuels

As will be seen, a number of first-generation tedbgies have been disseminated and tested
—even at the industrial level— and bioethanol bratliesel have been commercially marketed.

There are other alternatives for producing biofuetpecially bioethanol, based on the cellulose
from trees, bushes and agricultural residues. kadidsel, second-generation technology based
on the oils from certain types of algae can alsade=l.

We speak of “second-generation” technologies wieneind products are the so-called
advanced biofuels, such as those produced by theh&-Tropsch reaction, biomethanol,
biohydrogen, singas, bioethanol from cellulose, laindiesel from algae.

47 This is particularly important for soy, for exampsince it emits a great deal of nitrous oxidehia course of its growth. In

Argentina, it has become the third largest soufcioh emissions, with energy and livestock beirsy &nd second, respectively.
Each hectare destroyed in Brazil represents 868 of CO2 emissions. It could take decades, on eeaturies, for the lower
emissions associated with biofuels to compensatéhfo destruction of woodland. Greenpeace. Biognesgportunities and
risks, May 2007.

Indicators for sustainable energy development: iditiative by the International Atomic Energy Agsn L.A. Vera, L.M.
Langlois, H.H. Rogner, A.l. Jalal and F L. Toth020

% |DB, 20086, op. cit.
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These biofuels are not yet being produced comnigraia a large scale, but offer an
alternative or complementary technological rout@ré{d we deal only with bioethanol from
cellulose, and biodiesel from algae.

(a) Bioethanol from cellulose

Available information indicates that, on balandes €nergy impact of producing bioethanol from
cellulose is positive. A ratio of 1.98 units of egye produced per unit of energy employed in the
process is cited. It is said that to produce 5Q@ignilgallons of biomass bioethanol from cellulose
on an annual basis in the United States, residoesdwe sufficient to provide only 40% to 50%
of the raw material, while the rest would need ¢mne from energy crops, the plantations of
which would have a major impact on the country’'si@gtural system. Higher levels would
seriously affect the cost of agricultural land ageherate major competition for land between
biofuels and food farming.

A report by the National Resources Defence Cousalitled “Growing Energi”
provides information on the amount of bioethanadduced per ton of dry biomass and per
hectare. Producing 165 billiogallons of bioethanol in the United States woulduiee 116
million hectares of energy plantations (switch gyaand this would surely impact food and feed
production and prices, since it would involve 27% tlee country’s agricultural land. The
bioethanol obtained from cellulose would cost alnttmaible that obtained from sugarcane.

Switch grass is the most researched and acceptrdyearop. It is a perennial grass
native to the United States that is easily culedatrequiring little nitrogen fertiliser. It takes
several years to ripen, and harvests can be ag lasg20 tons per hectare. If rainfall is
unfavourable, however, there could be no harvesi.at

The Logen Corporation, based in Ottawa, Canadajepi@d the process for obtaining
bioethanol from cellulose (April 2004), and has ltbuhe first demonstration plant, which
produces 40 tons of wheat chpéfr day.

In summary, this second-generation technology it &t the development stage,
particularly with regard to the microbiological pesses involved, and cannot be expected to be
commercially available for another 10 years.

(b)  Biodiesel from algae®

This technology has been demonstrated in the ladrgrand in small open-air pools (up to 1,000
square meters). It still remains to implement pgies of larger areas, as a step toward studying
commercial feasibility.

The process takes advantage of two notable aspé&dsrtain varieties of microalgae:
their high photosynthetic efficiency in compariseith land plants, which allows them to store a
greater amount of solar energy as chemical enargya high percentage of lipids usable for the
production of biodiesel.

The approaches that have been tested for massqpidof this oil involve growing the
algae in large, shallow pools with constantly diatimg water driven by paddles or other
mechanisms. CO2 is put into the water as food,iamchnsformed into biomass with the use of
solar energy.

1 See NRDC, “Growing Energy. How biofuels can heil America’s oil dependence.” December 2004.

2 Biodiesel from Algae, NREL, 1997. Benemann, J¥Ran Olst, J.C., Massingill, M.J., Weissman, J. Brune, D. E., “The
Controlled  Eutrophication Process: Using Microalgator CO2 Utilisation and Agricultural Recycling.”
http/www.unh.edu/p2/biodiesel.
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Of the resources needed to make the process viarknost intensive consumption is of
brackish, fresh or waste water, large flat areas;dost CO2 (e.g., from a nearby thermoelectric
plant), solar energy, nitrogen and potassium. Tbe tends to use less water than conventional
crops with irrigation.

There seem to be no major technical barriers tdymtion, but there is uncertainty as to
the economic feasibility of large-scale productiarich depends greatly on elements such as
productivity in large open-air environments, engirieg design and implementation factors, the
value of the product and by-products, and creditsnfitigation of GHG emissions. Though
microalgae’s high yield has been demonstrated lorktory conditions, a number of factors
remain to be explored: the technology’s competitess when used on a large scale; resistance to
predators and competition with wild algae in lesstmlled settings; the effectiveness of systems
to mix the CO2 in the water and the effectivenebghe hydraulic design; the impact of
fluctuations in wind, light and temperature; and teasibility of the harvesting process.

Productivity for different types of algae and gragiconditions ranges from volumes of
15g/m2/day to 40g/m2/day. The lipid content cary\zatween 16% and 50% of the dry weight
of the algae. Thus, productivity, in terms of lipiebtained in open-air pools, is between
5g/m2/day and 9g/m2/day during the growing seas@ssuming an average annual lipid
production of 5g/m2/day, some 20m3/hectare/yeamwibfcould be obtained. United States
estimates indicate a theoretical maximum yield #0rh3/hectare/year, and an average feasible
yield of 47m3/hectare/year. Low temperatures redtlee productivity of the algae (with
minimum vyields at around 3g/m2/day of algae rectritethe middle of winter in regions with
frost), but the lipid content could be greater.iddcies in the utilisation of CO2 of close to 90%
have been achieved.

In terms of cost, estimates indicate that biodiés®eh algae would cost between US$
60/bbl and US$ 150/bbl (in 2006 dollars), with puotlvity figures ranging from
20m3/hectarelyear to 47m3/hectares/year (with inwest costs of US$ 45,000/hectare and
operation and maintenance costs of US$ 13,000fepe@r at 7% over 15 years). The
infrastructure for supplying water and CO2 coulgéa major impact on total investment costs.
Thus, the productivity obtained in large-scale epenprototypes will determine the ultimate
commercial viability of growing algae for biodieggbduction.

Finally, it should be borne in mind that systemgehbeen developed to obtain high value
added products and by-products in closed photoboboes under much more controlled
conditions. However, this line of development stdces the challenge of reducing the high
investment cost and of achieving high productivity.

1.5 Second-generation biofuels in Latin America and the Caribbean

Up-to-date information on the potential productioihbiomass from agricultural, forestry and
agribusiness residues is not available. Massiveofisach material from agricultural and forestry
activity would have an impact on the availabilitiyratural fertilisers and micronutrients, which
would have to be replaced by chemical productsgnicalture, and there could be problems for
biodiversity in the undergrowth of wooded ecosystem

The spatial dispersion of this biomass would gerer@dditional collection costs,
especially if factories were built on a scale deswfor the bioethanol markets of the developed
countries.

In the case of agribusiness waste, there wouldbgetition with energy supplies for the
industrial establishments themselves, and with rotimelustrial processes such as paper
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production. For these reasons, it has been asstiraedellulose will be taken from switch grass
plantations.

Projections for the year 2020 regarding the market gasoline to be mixed with
bioethanol are based on high amounts of bioethamdhe mix (e.g., 23%). Under these
assumptions, the impact of switch grass cultivatiorarable land would be very low in all of the
countries.

The advantages of this means of obtaining bioeth&onavever, must be weighed against
the technological dependence involved in obtairiveyenzymes and other microorganisms that
are essential for the conversion process to workay nothing of process controls and equipment
for the factories.

1.6  Principal conclusions and questions regarding t he global
biofuels outlook

This chapter has described the many opportunhisthe global biofuels market represents: new
markets and increasing international trade for toes) that can produce significant export

volumes; opportunities for countries with negaterergy trade balances, especially in terms of
fossil fuels, to reduce their energy dependencyinacktase the security of their energy supply;

new and greater opportunities for rural developmant for the creation of a production chain

downstream of primary activity that increases vahdgled, creates jobs and opens up new
technological niches; reduction and mitigation ofvieonmental impacts; and even reduced

vulnerability to, and improved adaptability to,nohte change.

We have emphasised, however, that achieving abwrfits from these opportunities
depends on policy decisions, as well as on theepaes of institutional, regulatory, economic,
financial, social and environmental strategies tmatke it possible to manage the risks and
uncertainties associated with the developmentoidi biofuels.

Finally, how should Latin America’s strategies afahs prepare for second-generation biofuels?

Exploring these questions is essential if biofuatdicy is to be built upon a solid,
informed foundation.

% The amount of switch grass-growing land needgaraduce the cellulose biomass, as well as thedigan bioethanol yield from

that biomass, are taken from Nathanael Greene, “Bmfuels Can Help End America’s Oil DependencegtiNal Resources
Defence Council, Growing Energy, July 2005. Thigdgtcites figures of 11.17 tons of dry biomass pestare, and 208.9 litres
of bioethanol per ton of dry biomass.
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Chapter Il

Biofuels as part of energy policy

It is clear that OECD goals for biofuels—in term§ tbe proportion of fuel used in the
transportation sector—cannot be reached througth fwoduction, and while many programmes are
justified based on their ability to improve or main rural conditions or as a response to pressures
on such sectors, the proposals have been driveaigally by energy and environmental concerns.
As one of the main players in the provision of renaterials (oils and more highly processed
products such as ethanol and biodiesel), the l&atierican and Caribbean region can be expected
to experience strong positive impacts in termsitrnational trade.

Major actors believe that the region’s role offepportunities to strengthen South-South
cooperation, through approaches such as tripastitévities encompassing Africa, Central
America and the Caribbean, in which the technolpggvided by South America can be
combined with the favourable climatic conditionsi&aoils of other regions. Such opportunities
depend on greater openness in OECD markets, wateltmination of agricultural subsidies and
of barriers to the importation of biofuels.

In terms of global biofuels geopolitics, the OECBdaChina constitute the greatest
sources of demand, while Africa, India, and Latiméica and the Caribbean (LAC) are potential
suppliers. With regard to biodiesel, oil-rich pkantill continue to play an important role in the
medium and long term, with Latin America enjoyinglear advantage in this field.

The countries’ strategic alternatives call for @sessment of three options: establishing
links with the international market, through exgonbroducing oil products substitutes for the
domestic market; and a combination of these twocgmhes.

There are opportunities for increased internatidrade, with the region holding great
natural potential. In order to determine which does can best establish links with the
international market, which are best positionedake advantage of the domestic market, and
which might not find it feasible to make use of fbeal market, a better understanding of the
potentials and risks associated with the differaltérnatives is required. Gaining such an
understanding is, therefore, the primary objecatif/this chapter.
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2.1 Brief overview of the region’s energy situation

It is beyond the scope of the this paper to proaid@xhaustive description of the region’s energy
situation. Thus, it will touch only on those aspetttat are helpful in categorising the region’s
countries—one step in attempting to place the dision within the context of biofuels policy.

LAC represents nearly 5% of apparent world eneysamptiof’. Figure 6 shows the
make-up of apparent consumption, according to psireaergy source, for the region in 2005.

FIGURE 6
LATIN AMERICA AND THE CARIBBEAN: APPARENT ENERGY CO NSUMPTION
BY SOURCE (%) 2005
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Source: Energy Statistics Report: OLADE 2005.

As the figure indicates, the region as a wholeaawvily dependent (67.8%) on fossil
fuels—more so, indeed, than the world average $p.6The same is true of the roles of
hydroelectric power and biomass energy in the regdn the other hand, the region is less
dependent on nuclear energy and coal than is thédwat large (at 6.5% and 24.4%,
respectively). Stated simply, the region is depahda oil.

The above suggests an initial energy-based casagiom of the countries: countries that
are net importers of oil and oil derivatives (thajonity of the countries), and those that are net
exporters (the minority).

Examining parameters for each of the countriesyi€iy reveals a notable inequality in
terms of total per capita energy supply. Such iaiyuwould be even more pronounced if this
indicator were stratified by income level withinckacountry.

In general, the highest per capita values are firail exporters, with half of the
countries being above the average for the regionth® other hand, 14 of the 17 net oil importing
countries fall below the average, which is 9 BOEspa.

% Apparent energy, expressed in terms of primagrgias, equals output plus imports, minus exp@itss or minus changes in
stocks.
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FIGURE 7

LATIN AMERICA AND THE CARIBBEAN: TOTAL PER CAPITAE NERGY SUPPLY - 2005
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Source: Energy Statistics Report: OLADE 2005.
Population: ECLAC Statistical Yearbook for Latin &nita and the Caribbean 2005.

Table 6 includes selected energy indicators, obdbkis of which the following may be noted:

Seven countries, all net oil importers—generallg tegion’'s poorest countries, in
which wood plays a role in final energy consumpidn-are situated above the 30%
mark.

The net oil importing countries are totally depamtden imported oil, except for four
countries which, in addition to importing it, pramuit.

Of the net exporters, two countries are net expottg only a small margin. One is
Brazil, which is on the verge of reaching totaffseifficiency; the other is Bolivia,
which imports significant volumes of oil producéspecially diesel fuel.

From the biofuels perspective, consumption in thendportation sector is of
particular interest, and within this sector, asrhige expected, almost all energy is
drawn from oil derivatives.

Gasoline consumption represents the major portidheopotential ethanol market.

Note that in considering gasoline to be 100% regalate by substitutes, one assumes
the use of hydrated alcohol, which requires vehiglgh specially designed motors.
If one considers only anhydrous alcohol, which bammixed with gasoline and used

55

Final energy consumption is consumption by th@ogwonomic sectors, and is regarded as energynogt®n plus non-energy
consumption.
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in normal gasoline-powered engines, the potentalket declines in proportion to
the percentage of bioethanol in the mix.

» The total consumption of diesel fuel in transpdotats increasing in almost all of
the countries, and must be imported in many. Aagerportion of this amount could
be replaced by biodiesel.

2.2  The contribution of biofuels to sustainable ene rgy policies

This section offers a conceptual framework for eixémg and evaluating biofuels policy in the
region’s countries. The first step is to descrite production chains that will most commonly be
needed to produce biofuels.

Second, it is important to examine the nature stanable development as a concept,
and to describe the factors relevant to makingréadity. Thus, the present paper draws on ideas
set forth in the ECLAC/OLADE/GTZ publication, “Ergr and Sustainable Development in
Latin America and the Caribbean. Guide for Energlcgmaking®.”

Third, this section proposes constructing a schératbrings together a set of relevant
“elements” to analyse the impact of biofuels polay the sustainability of development. It is
therefore essential to identify such elements,esthe multiple issues involved in biofuels and the
relationship between biofuels and sustainabilitsapgeters must be explored.

Fourth, it is important to examine the criteriabi® used in identifying stylised situations
representative of the most important biofuels poissues—i.e., a series of stylised situations for
bioethanol and biodiesel.

(a) Biofuels production chains

A production chain constitutes a subsystem of thagyctive apparatus comprised of
processes connected by input-product relationsiwpgh are affected by the characteristics of
relevant markets and by the factors influencingptavision of inputs and capital assets and/or
technology.

Consequently, describing biofuels production chagtgiires an examination of primary
production processes in the agriculture/forestrgtae processing of primary products in the
agribusiness sector, and the mix and distributimolived in industrial and service activities. All
of the relevant buying/selling markets for the pretd and inputs involved in each of these
processes, as well as in the provision of techryotogl capital goods, must also be examined.

The description must also separate bioethanol atidsel, since the two are different—
principally in terms of the primary link of the dha—due to the crops and industrial processes
involved in each.

By way of example, Figures 1, 2 and 3 show the gpectdn chains for bioethanol
(beginning with sugarcane and corn as raw matgriatel biodiesel (with soy as the raw
material).

The sugarcane-based bioethanol production cha@rsofin alternative option to sutfar
or alcohol production (with the relative role ofethatter two activities depending on

% ECLAC, OLADE, GTZ, Santiago, Chile, 2003.

" Besides Brazil's experience and technologicaktigsment in the sugarcane industry, particularlpgnonomy, Colombia, Costa
Rica and Guatemala have traditional research utistits with significant and regular output, sinoeroving varieties is a matter
of highly local specificity. For the same reasond@genous development is important in situationeretbiofuels are being
promoted.
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circumstantial factors). Brazil, with its automabihdustry, also has the flexibility of producing
flex-fuel vehicles capable of running on either itore of gasoline and anhydrous alcohol or
pure hydrated alcohol.

In the case of bioethanol production, the indaktiinks of the chain are usually close to
primary production areas (especially when sugaréartee raw material), and the technology
employed depends on an extremely large scale aatipe and control over the primary link of
the chaif®. Thus, it is important to analyse the effects tbatcentration and control over the
primary links may have on the value chain.

In general—at least, where first-generation fuetésa@ncerned—the technologies used in
the industrial phases of the process are known.ddery in terms of the provision of equipment,
given the scales of production involved, there rbaya difference (especially for bioethanol
production) between the larger countries that cadyce domestically, and smaller countries that
must rely on importation.

In this respect, the situation is different fordisel, since the vegetable oil industry can
operate with plants of any size, thus making meesizad cooperative organisation viable.

% In Brazil, 70% of the area cultivated is conidllby 340 mills, while the other 30% is in the hmod some 60,000 small and

medium-sized producers (Rothkopf, G. “A bluepriat §reen energy in the Americas.” (Inter-AmericaavBlopment Bank,
Washington, D.C. 2007)
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TABLE 6

LATIN AMERICA AND THE CARIBBEAN: ENERGY INDICATORS 2005
Wood as a . . .
Net oil and oil- Final share offinal | Oilasashareoff Imported oil as a Consumption by Oilasa sharebof Gasoline CNGor VNG LPG . Ethanol_ Potential Diesel 0'.' Total
derivatives importing nal energy energy final energy share of total oil Net oil imports the transportation consumption by consumption for consump-tion |- consumption |- consumpton bioethanol consumpton electricity
: consump-tion . . the transportatior] . for transporta- for for ” for transporta-
countries consumption|  consumption supply sector transporta-tion N . . market(*) . coverage
sector tion transportation| transportation tion
kBOE kBOE (%) (%) kBOE kBOE (%) kBOE kBOE kBOE kBO kBOE kBOE (%)
Barbados (2) 2026.0 0.0 54.3 100. 19990 9440 0001 7240 7240 2160 95.0
Chile 155639.0 186 46.1 88.0 89 121.! 57 098]0 9 99 17 036.0 2550 5.0 17 296.0 25602, %68
Costa Rica 222040 95 55.9 100. 137930 1057%. 95.9 4173.0 19.0 401.0 45934 5757p 98|1
Cuba 60813.0 23 351 62.9] 35938. 12 22710 915 3818.0 30 2420 4063.0 57574 95.
El Salvador 241520 35.1 355 1004 13378p 048} 100.0 33210 33210 3597( 84.
Grenada (1) 490.0 71 718 1004 563, 2590 945 99.01 199.0 19.0 82.0
Guatemala (2) 52 680.0 45.5 339 71. 16 45440 53P6 100.0 6093.0 1320 62254 6151p 8410
Guyana (1) 5484.0 318 39.8 1004 3660 11040 100.0 596.0 596.0 3220 82.0
Haiti(1) 16 818.0 62.6 26.2 100.0 4910( 2961p 00.aL 1647.0 1647.0 1134.0 34.
Honduras (1) 242780 41.0 39.2) 100. 14 041J0 9900 100.0 2035.0 2035.0 2961 67.
Jamaica 29091.0 0.5 46.3 100.q 30 1050 8614.0 5 9 4093.0 4093.0 2604.0 93.4
Nicaragua 18 156.0 58.6 26.1 100.q 8890p 34240 100.0 1297.0 1297.0 1996.0 55.
Panama 215700 17.8 459 100. 11 708{0 7818.0 0.0 14 3049.0 3049.0 2521.0 83.4
Paraguay 26119.0 375 279 100. 714410 71110 6.0 9 10230 1200 165.0 1308.0 5685. 9a3p
Peru 98 351.0 125 57.6 47.7) 24787 338740 99.4 9799.0 199.0 9998.0 222870 78.
Dominican Republic 38837.0 12.6 459 100. 35470 13834.0 86.0 7093.0 1930.(4 9023.! 38120 239
Uruguay 16 846.0 17.1 47.3 100.0 11 056. 53400 00.01 1540.0 1540.0 3790.0 98.
Woodasa Oil as a share of] CNG or VNG LPG Ethanol Diesel oil
Net oil and oil- Final ener share offinal | Oilas ashare off Exported oil as a Consumption by consumption b Gasoline consumption| consumption| consumption Potential consumption Total
derivatives exporting 9 energy final energy share of oil Net oil imports the transportation h ption by consumption for fo P fo P fo P bioethanol fo P electrical
countries consumpton consumption|  consumption production sector the transportation transportation rtransporta- ro T market ro coverage
sector tion transportation| transportation transportation
kBOE kBOE (%) (%) kBOE kBOE (%) kBOE kBOE kBOE kBO kBOE kBOE (%)
Argentina 334 284. of 34|0 340 88110.0 94 4pP9.0 795 23 070 189460 42 016.0 49 003.0 5.0
Bolivia 24 580.0 9.1 33. B 11230 856)L.0 5.1 3035.0 8004 3835p 37840 6f.1
Brazil 12833844 9. 34p 147 10 659.0 376 420.0 837 75324 12329p 73000.0 160 643.0 190401 97.0
Colombia 166 148. 7P 392 749 139149.0 56 709.0 94.3 24 602! 1907p 219¢.0 28699.0 221p60 909
Ecuador 58 986.! 2y 6912 64.0 133949.0 30 $82.0 000} 114754 11 475} 17 009.0 &.7
Mexico 1230035 3. 32b 540 62379%.0 32@m8Po. 96.7 205 804. 128p 100230 215934.0 844520 96.0
Surinam 4 586. 4 36{7 244 216B.0 1019.0 100.0 554.0 554 287. 97[0
Trinidad and Tobago(3) 71672 .0 f.0 05 33018 4533.0] 100. 2832p0 283%2.0 1647.0 2.0
\Venezuela 297 000 0J0 443 8.5 1075 8y6.0 3400 106 318. 83 6520 834.0 84 490.0 17 479.0 97.0
Final Energy Woodasa | Oilasashareoff Exportedoilasal Net oilimports Consumption by| Oil as a share of| Gasoline CNG or VNG LPG Ethanol Potential Diesel oil Total
Consumption | share of final final energy share of oil the transportation| consumption by | consumption for| consumption | consumption| consumption|  bioethanol consumption | electrical
energy consumption production sector the transportatiory ~ transportation for for for market for coverage
consumption sector transportation| transportation| transportation| transportation
kBOE kBOE (%) (%) kBOE kBOE (%) kBOE kBOE kBOE kBOE kBOE kBOE (%)
Total Latin America | 5
and the Caribbean 40826630 7. 37, 48J0 17948450 1189 530.0 5719 497 298 35203p 124290 75998.0 620 928.0 479 063.0) 91.

Source: Energy Statistics Report:: OLADE 2005.
(*) Potential market is considered to be the surmoofsumption indicated in the four previous colupinshould be noted that bioethanol could accdoini00% only in the case
of hydrated alcohol, whose use requires vehiclénesgspecially designed for this fuel. In the cafsanhydrous alcohol, the mix with oil products wbhave upper limits.
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DIAGRAM 1
SUGARCANE-BASED BIOETHANOL PRODUCTION CHAIN
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Source: Author.
DIAGRAM 2

SIMPLIFIED CORN-BASED BIOETHANOL PRODUCTION CHAIN
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Source: Author.
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Source: Author.

DIAGRAM 3
SOY-BASED BIODIESEL PRODUCTION CHAIN
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Source: Author.
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(b) The dimensions of sustainable development

The term “sustainable development” refers to theatlyic of a complex system with
multiple facets, one that can be difficult to graspts totality. Thus, any attempt to apply the
term “sustainable” to a particular approach to e@conomic/environmental development is
somewhat arbitrary and generally reflects valugioents®.

The Latin American and Caribbean Commission on @meent and Environmetit
found it important to emphasise distributive fastém characterising sustainable development
processes as those “which distribute the bendfigc@nomic growth in a more equitable manner,
which avoid a high level of environmental deterimma and which truly improve the quality of
life—not only the per capita income level—of pretsend future generatiofls’

The OLADE/ECLAC/GTZ perspective, as reflected ire ttEnergy and Sustainable
Development in LAC” proje€f, is that human beings should be the active subgudsultimate
targets of development, and that human developnsettierefore central to sustainability—a
notion that leads to the concept of human developreet forth in the annual reports of the
United Nations Development Programme (UNBPis an approximation to the idea of
sustainable development.

Based on this definition, there has been an attémpieduce what dimensions support
sustainable developméht

The dimensions in question (economic, social, emirental and political) are closely
related, and interact dynamically in the overallitg of a particular socioeconomic system.
Thus, for example, the skills of a labour force énav decisive influence on the production
process. However, these skills depend, in a vitay,won the population’s extent of formal
schooling, which is a social factor. Similarly, imging a population’s quality of life depends on
a country’s rate of economic growth and the distiidn of the fruits of that growth. It is also
clear that equitable distribution of the socialqurct reduces conflict, improving the conditions
for governance.

On the economic dimension, sustainability is relate the possibility of sustaining
growth in the future. Naturally, every economicteys changes its form of accumulation over
time. (In particular, there are changes in whichiate sectors take the lead in growth, in the
technological configuration that characterisesghaluctive system, and in the ways in which a
system is linked with the world economy.) Howewevery type of accumulation has a set of
basic features, thus permitting a glimpse of itturel viability, given reigning contextual
conditions and their expected evolution. It is altear that the availability of resources (natural

% In 1987, the World Commission on the Environmemid Development (WCED) defined sustainable devedspimas

“development that meets the needs of the presehbuticompromising the ability of future generaidn meet their own needs”

(WCED, “Our Common Future”, Oxford University Pre@xford, 1987). This very general definition, haweg does not specify

under what equity criterion the needs of the preasnto be met, nor how resources should be maragechieve the objective

of not compromising the ability of future generasdo satisfy their needs.

Jointly sponsored by the Inter-American Developtiigank (IDB) and the United Nations DevelopmentgPam (UNDP), with

support from ECLAC and the United Nations Enviromtferogramme (UNEP).

1 “Our Own Agenda”, Washington D.C., 1990.

62 OLADE/ECLAC/GTZ, “Energy and Sustainable Develaprhin Latin America and the Caribbean. Approacte€nergy

Policy”, Quito, May 1997.

According to UNDP, human development is conceiasd‘the process of enlarging people’s choicesyigiry them greater

opportunities for education, medical care, income employment, and addressing the full spectrutmuafan options, from a good

physical environment to economic and political fiems” (UNDP, Human Development Report 1992, pubtistor UNDP, Bogota,

1992, p. 18.

6 ECLAC, OLADE, GTZ, “Energy and Sustainable Deyetent in Latin America and the Caribbean. Guide Emrergy
Policymaking”, Santiago, Chile, 2003, pp. 29-33.
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resources, human resources—including the skilth@flabour force—and productive equipment
and facilities) is a determining factor in the puial for growth.

On the social dimension, attention must be focusethctors associated with the quality
of life. In general terms, however, in a given at/cultural context, it is clear that family income
levels are the principal determinant of a poputdticquality of life, though a country’s social
policy is, of course, also an important factor.

The environmental dimension includes the wide rasfgelements making up the natural
surroundings. Certain features of these elemeatgygortant to highlight. One is the fact that the
non-reproducibility of these elements, as origimeglources, implies the irreversibility of changes
produced in them as a result of society’s producaod consumption. In addition, the natural
system’s response to such changes in many casgs<ieehigh level of uncertainty (unexpected
consequences), creating, in turn, major difficsltie assessing the effects of human activity on
the environment. A significant number of the eletsamaking up the biosphere are “common”,
global or social property. This suggests the neatbhsider the presence of externalffieshose
social and private costs and environmental impaetg lead to inefficient allocation of resources,
and to difficulty in implementing proposals (taxasd subsidies, or the creation of markets that
do not yet exist). Thus, the presence of exteraaltan lead to inequitable distributive effects.

On the political dimension, sustainable developmientinked to governance and to
conditions that ensure respect for human rightgrimnciple, the existence of democratic systems
of government based on effective participation esgtesentation for a society’s various groups
would appear to be one of the best means of acigesuistainability on the political plane.
Important in this respect is the development afrgfrgovernmental institutions.

Thus, using a set of indicators that relate todimeensions cited above, it is possible to
evaluate progress (or lack thereof) on each indalidlimension. In the case of public policy, in
particular, it is important to examine the poteniiapact of specific policies (objectives, goals,
strategies, instruments and actions or programrbgsestablishing indicators that make it
possible to identify the contribution that givenlip@es are making to sustainability in
development.

2.3 Analysis of biofuels policy through the variou s dimensions of
sustainable development

For this task, one must examine the issue fromiphellperspectives—ones that do not always
translate easily into indicators capable of prawidan overall view of the different situations.

This dilemma gives rise to the concept of “elemeatsanalysis linked with the various areas of

sustainable development. Figure 8 shows in schenfatm the elements considered most
relevant to the assessment of biofuels policy.

Within theEconomic Dimensiqgrthe following elements or axes of analysis ateial:
* Energy

Biofuels’ contribution to the sustainability of matal energy systems must be analysed.
Thus, we examine the contribution that biofuels entk self rule, secure supply, diversification
of the energy matrix and energy conservation. akter, however, will only occur to the extent to
which the energy used in production processesjdmg the production of inputs, is less than the
energy contained in the biofuels obtained. The lteswill, of course, vary according to the
agricultural raw materials used, the organisatibproduction, and the by-products (and their
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And of “public goods”.
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use) produced by the industrial processes involvidtere is ongoing debate regarding the
ultimate balance, in energy terms, resulting fraofuels, and highly divergent positions on this
iIssue exist. However, what remains clear is thet i one of the most important aspects of
energy sustainability, and that specific policiestitis merit close attentith

FIGURE 8
DIMENSIONS IN THE ASSESSMENT OF BIOFUELS PROGRAMS: ELEMENTS FOR
ANALYSIS

Social dimension

e Food security
e Jobs and income distribution
e Local development

Sustainability

Economic dimension - - -
Environmental dimension

. . .
in‘rei(r:gL}I/ture ¢  Global and local emissions
L] .
9 « Use of natural resources (soil,

e Industry water, biodiversity)
«  Macroeconomy

e Technological
development

Source: Authors.

» Agriculture

The contribution of biofuels will depend on the ¢ypf crop used as raw material; the
availability of land and water; the ways in whiatoguction is organised and the manner in which
land-holding is patterned; the incorporation oftemlogy; links with the agribusiness processes
that form part of the production chain; and acdedgancing. All of these factors will influence
the ability of agricultural players to appropriaeortion of the value created by the production
chain as a whofé

In this element, one must also examine land-usesssvolving the allocation of land to
different agricultural and livestock activities €lnding dairy production) and to forestry. In
particular, one must examine competition for usehef soil that can lead to certain activities

5 Lobato, V., “Metodologias para optimizar el asislide materias primas para biocombustibles epa@ses del MERCOSUR?,
PROCISUR, IICA. Montevideo, 2007.

7 “They also point to the possibility that stillktger companies may enter in the rural economyjmuthe squeeze on farmers by
controlling the price paid to feedstock producergiven area and by owning the rest of the valwrcHf so, the real profits are
likely to go not to those who can produce largentjtias of feedstock, but to those with the projaig technology to play this
biomass into fuel and products. Thus, the enticerergy chain needs to be analysed in order tdifgeand overcome actual
and/or potential barriers and inefficiencies.” UNeEgy, “Sustainable Bioenergy: A Framework for Bem Makers”, United
Nations, 2007, pp. 24-25.

43



ECLAC - Project Documents Collection The contribotof biofuels to the sustainability of ...

displacing othefé. Thus, biofuels policy must be coordinated with t@vernmental agency
responsible for a country’s agricultural and fonggiolicy, in order to prevent certain perverse
effects that might otherwise occur.

Biofuels should be viewed as providing an oppotturto diversify agriculture. It
therefore becomes important to analyse the meaofirige value added of activities connected
with the primary sector, and their influence oniagtural GDP.

e Industry

The features of the industrial processes that cemmiofuels production chains, as well
as their geographic location, may vary accordingvbh@ther bioethanol or biodiesel is involved,
and according to what raw agricultural materiauged. In the case of bioethanol production
(especially sugarcane-based), vertical integratemals to occur between the agricultural link of
the chain and the industrial production plants ived. Given relatively large plant size and
capital intensiveness, this may lead to a high eegf agribusiness concentration and relatively
little contribution to job creation.

In the case of biodiesel, the situation may beedéffit. Small plants producing for internal
consumption, or for domestic markets through smaal medium-sized firms, are a viable
possibility. Nevertheless, it is quite possible faoduction to be dominated by large export-
oriented firms. From the point of view of local @éapment, significantly different repercussions
may ensue from the two types of scenarios.

In short, the agribusiness activities connectedh wibfuels can represent more or less
significant impact on a country’s industrial adyyiespecially when provision of equipment and
facilities and cross-industry effects are considere

* Macroeconomy

Macroeconomic elements include fiscal factors @aemptions, subsidies), as well as
trade balance and balance of payments issues {expeduction in imports, importation of
equipment) and related matters.

*  Technology

In this regard, it is important to have a store amfcumulated knowledge in the
development of raw materials and in the incorporatf technology for biofuels development.
Given that launching investments in research angeldpment in this area can increase the
possibilities for gaining access to second-germmatbiofuels, the issue assumes special
importance, particularly for countries that do eojoy comparative advantages for developing
first-generation biofuels.

Within the environmental dimensigrthe following elements or axes of analysis are
important:

* Emissions of greenhouse gases and other pollutants

One of the principal benefits cited for biofuelghat they may help to reduce greenhouse
gas emissions, since the gases produced in butimémy are absorbed during the growth of the
crops. However, the crucial question is the balafoenergy consumed in the entire production
chain. To the extent that the energy used comes fossil fuels, the emissions balance may be
negative. This issue cannot be resolved a priod, specific assessment is required in each case.

8« [Bliofuel programmes can result in concentratiof ownership that could drive the world’s poorfestmers off their land and

into deeper poverty.... one thing is clear: the mokelved farmers are in the production, processarg] use of biofuels, the
more likely they are to share in the benefits.dlip. 24.
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In addition, changes in land use (e.g., plantingrgycrops in areas that were previously forest or
woods) can cause emissions and loss of carbondgieinks, reducing yet further the advantages
of biofuels from the greenhouse gas perspettive

Also to be considered is the problem of local aitytion, especially in the large cities of
the region: biofuels appear to have advantagesring of certain pollutants and disadvantages in
terms of other§ ™.

e Use of natural resources

Land and water use and biodiversity impacts takepatial significance, both in terms of
the sustainability of development and in termshef sustainability of biofuels themselves.

We have already noted certain negative environrhaffacts from cultivation of the
monocultures on which biofuels production is bdsethese include exhaustion of soils in the
absence of sufficient crop rotation, water pollatidue to use of pesticides, herbicides and
fertilizers, and pressure on natural areas andvendirests to the detriment of biological
diversity.

On the social dimension, the most important anzdytxes are:

* Food security

Discussion of biofuels vs. food is generally casttérms of land availability and
competition for land use.

The introduction of biofuels on the agenda of thldeveloped” countries, given the
magnitude of the needs, is already creating upywegdsure not only on food prices, but also on
the cost of animal feed. These price increasesubiddly make food much less accessible to the
poorest populatiod$ In some of the region’s countries, rising priceay be due to shrinking
supply as a result of crop substitution. Thus, wigcheeded to determine whether price increases
are due to internal decisions, or reflect incredeed importation.

6 “Carbon mitigation by biofuels or by saving artoring forests?”, R. Righelato and D. Sprack®&cignce, vol. 317, p. 902,
August 2007.

" Impact of biodiesel fuels on air quality and humteealth, R.E. Morris et al., National Renewableifgy Laboratory, NREL/SR-
540-33793, May 2003.

> Effects of Ethanol (E85) versus Gasoline VehidasCancer and Mortality in the United States, Bcabson, Environmental

Science & Technology, 41 (11), 4150-4157, 2007.

See footnote 57.

8 “Effects such as loss of natural areas, contaimimaof soils and water, and imbalances in land imkicate that these
monocultures are advancing in a direction opposesustainable development.” G. Honty, E. Gudynagrécombustibles y
desarrollo sostenible en América Latina y el C&rig®, 2007, p. 11.

™ “But rapid growth in first-generation liquid biafls production will raise agricultural commoditiges and could have negative
economic and social effects, particularly on therpeho spend a large share of their income on fémdnany countries, the
current structure of agricultural markets meang tha bulk of the profits go to a small portion thie population. Unless
ownership is shared more equitably, this divideld@ecome as true for energy commodities as trigdod commodities today.
For instance, two companies, Cargill and ArcheriBlarMidland, control more than half of the worldjsain trade.” UN-Energy,
op cit., p. 4.
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TABLE 77°
UNDER-NOURISHED POPULATIONS AND FOOD EXPORTS

Food exports in 2004 (% of total exports)
0-20% 20-40% >40%
% of >20 Bolivia Guatemala, Honduras,
population Nicaragua, Panama
under- . —
nourished in 10-20 Colombia, Trinidad & | El Salvador, Peru Paraguay
2004 Tobago, Venezuela
5-10 LAC, Mexico Brazil, Costa Rica, Guyana
Ecuador, Jamaica
<5 Barbados, Chile Argentina, Uruguay

Source: ECLAC, based on WDI data, World Bank.

* Jobs and income distribution

One of the arguments adduced in favour of biofig|sb creation. While the growth of
given economic activities or the appearance of rmves theoretically implies increased
employment in the agricultural sphere, as well esvidy in agribusiness and services, there
remains the possibility that these processes adiglglace existing activities. This is particularly
true in agriculture (with crop substitution), witthanges in production technology leading to
feweéeworkers per unit of output. Thus, the impant employment must be calculated in net
terms”.

S According to the FAO report on food insecuritytire world in 2006, many of the region’s countiiese lost ground.

Nimero de personas subnutridas: avances y retrocesos de los paises de América Latinay el Caribe

Relacién entre 2001-03 y el periodo de referencia [1990-92]
25
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Prevalencia de la subnutricidn en 2001-03 [porcentaje) Source: FAQ

8 For example, net employment in Brazil's sugarcareluction fell 33.5% between 1992 and 2003 (paemaworkers: 37.6%;
temporary workers: 28.4%), due principally to théraduction of mechanical harvesting. (Smeets, tEal.e “Sustainability of
Brazilian bioethanol”, UNICAMP, August 2006. In Aegtina, “...rural unemployment, particularly in theaal cities in the
country’s interior, increased as a result of theapgpearance of regional crops and due to the lakmting involved in soy
production.” (Dominguez, D., Sabatino, P., “Cosdga al cuello: crénica de un pais hambriento prtudfude divisas”, CLACSO,
March 2006).
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In regard to income distribution, it is important compare wages paid in activities relating to
biofuels production with other similar activitiésand to examine the effect that the growth of sativities
would have on the value and concentration of land,on the distribution of value among the padsiaip in
the chain.

In terms of land values, there must be studiegterishine whether there is upward pressure on, and
pressure to displace, small and medium-sized pessluie favour of operations with large land holgirea
circumstance that could lead to greater social amtries®

*  Local development

In this element, attention must be given to theaichjef biofuels development on local growth and
on the availability of goods and services.

Considering the issues set forth in the precedimggoaphs, an initial approximation to the value of
the contribution of biofuels policies may be pr@ddy a graphic in the form of a ten-sided “spideb” (see
Figure 9).

In this connection, it would be helpful to link gigbpolicy in each element with its potential for
promoting positive convergence in biofuels develeptmA set of indicators, associated with eacthege
elements, for use in monitoring biofuels programiaed policies should also be constructed. Ultingatel
assessment through the scheme represented in Eiglioelld be based on an analysis of such indicator

This will make it possible to determine whether, dertain elements, given policies will produce
negative impacts on sustainability. This woulddgresented by axes that move toward the “negatiesl’in
Figure 9.

FIGURE 9
SCHEMATIC REPRESENTATION OF THE IMPACT OF EACH “ELE MENTS OR AXES” ON
OVERALL SUSTAINABILITY

Food security

Jobs and income
distribution

Local and global
emissions

Use of natural

resources Local development

Technological

development Energy

Macroeconomy Agriculture

Industry

Source: ECLAC, based on official sources.

7 Smeets et al., op cit., discuss the influencehioethanol production chain, comparing thelteguGini indices in the links of

that chain with the corresponding links of otheaidls, and conclude that this chain has a posiffeéeteon income distribution,
since the Gini indices associated with it are lothen the Brazilian average. Nevertheless, comgahia average wages in the
ethanol chain with prevalent wages in other indestsuggests that the opposite is true: R$ 5522u8eR$ 575 in food and
beverages, R$ 1281.1 in the fuel industry and RB4Bin chemicals. In addition, if only the primdmgk of the chain is
considered (sugarcane crop), the average wage 44K$.

“In Argentina, the overwhelming advance of sog ather monocultures for agribusiness use led dedine in the number of
rural producers—with family producers, in partiauldeclining—and produced conflicts with other protive uses, which were
reduced or displaced (e.g., dairy, cotton, graéts,), land concentration, proliferation of contsaim which land owners turned
over management of their land to firms or investarsl technological packages that implemented geariss” (Ibid. p. 21.).
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Box 1 shows a possible set of indicators whosetinétional content would provide for a
preliminary assessment of the impact of public gyolon biofuels in the different proposed
elements, as a means of analysing the support puagrammes could offer in terms of the
various dimensions of sustainable development.

BOX 1
SUGGESTED FOR INDICATORS FOR EACH “ELEMENTS OR AXES " OF SUSTAINABLE
BIOFUEL POLICY
1. Energy:
1.1. Impact on the structure of total final constiom
1.2. Gasoline and diesel imports as a percentagh iofiports of goods
1.3. Extent to which basic needs are met: consamuti useful energy per person
2. Agriculture:
2.1. Net contribution of biofuels production to texctor’s value added
2.2. Land area allocated to biofuels productiora percentage of total agricultural area
2.3. Yields by type of crop grown for biofuels pumtion
3. Industry:
3.1. Net contribution of biofuels production to urgfrial value added
3.2. Amount of concentration of industrial biofupl®duction
3.3. Magnitude of investment required to reach goafarding biofuels, as a percentage of totaligare
direct investment
4. Macroeconomy:
4.1. Net effect on trade balance as a result ofonngubstitution in fuels (not counting imports of
agricultural chemicals and fertilizers)
4.2. Net fiscal effect (increase or decrease irréaenue)
4.3. Percentage of technological development rebdanded by the State
5. Technological development:
5.1. Existence or absence of international coojmerddr technological development relating to b
5.2. Existence or absence of importation of spefoiethe production of agricultural raw materials
5.3. Level of spending on technological developnienthe adaptation of species
6. Use of natural resources:
6.1. Rate of deforestation or displacement of pastaused by expansion of crops associated withidis
6.2. Water required per unit of land area plantét tiofuels crops
6.3. Exhaustion of soil caused by growing raw makefor biofuels
7. Local and global emissions:
7.1. Local production of biofuels as a percentageaal consumption of such fuels
7.2. Emissions prevented by use of biofuels
8. Food security:
8.1. Index of under-nourished population
8.2. Importation of food as a percentage of locaipdy
8.3. Increase in prices of basic foods in the yasr
9. Employment and income distribution:
9.1. Employment conditions in the agricultural liokthe biofuels production chain (length of wor&yd
child labour)
9.2. Average wage in the agricultural productiorraxf materials for biofuels, as a percentage ofae
wage in the rural sector
9.3 Percentage of the sales price that remairteihands of the producer
9.4. Displacement of population whose land holdiagsprecarious in nature
10. Local development
10.1. Predominant type of producer (small, mediirees large)
10.2. Origin of those involved in local productifacal, national, multinational)
10.3. Type of organisation (community organisafiamdividual producers)

Source: Authors.
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Chapter Il

Biofuel development in different country situations

This chapter describes the current and potentiztson facing the region’s countries in regard to
biofuels, examining policy goals, future fuel neefis transportation (including questions
concerning the origin of future supplies) and tbeeptial for bioenergy crops.

It also looks at a number of criteria designedtytise those representative situations that
appear most important in terms of biofuels poliiynumber of indicators are used to place each
country in relation to these stylised situationkatieg to bioethanol and biodiesel—situations
which, it should be noted, need not be identical.

After describing the stylised situations for biaatbl and biodiesel, an initial assessment
is made of their implications for the various direiems of sustainability, providing schematic
representations of the potential impact of biofuelhe form of qualitative “spider webs”.

Based on projections for the 2020 bioethanol andibsel contestable market in various
countries of the region, and hypothesising a 10%epation for bioethanol (except in Brazil,
where the figure of 40% is used) and 10% (of tetedrgy) for biodiesel, the land area required to
obtain the raw material needed for different caestcan be estimated (Table 8). These estimates
presuppose improvements in agricultural produstiaitd bioethanol yields over time.

To analyse the availability of land needed in eaolntry to produce the volumes
specified in Table 8, distinctions must be madevbeh wooded areas, agricultural areas, grazing
lands and areas with restrictions on agricultucéivdly. However, basing the analysis on soil use
statistics may have drawbacks, since these statistormally refer to countries’ existing
agricultural land, including grazing land, whichrimany cases represents a significant percentage
of total area (e.g., Argentina 46%, Brazil 31%, @obia 44%, Mexico 56%).
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TABLE 8

PROSPECTIVE DEMAND FOR BIOFUELS VS. AVAILABILITY OF LAND"®

Demand by 2020 |

Area required

Area required as % of
arable land

Country Bioethanol | Biodiesel | Bioethano|  Biodiesel Total
(ktoe) | (thous. of hectares)

Argentina 713 1506 238 1962 2200 8%
Bolivia 76 87 22 41 63 2%
Brazil 12 673 5711 3667 2678 6 345 11%
Chile 360 788 142 616 757 38%
Colombia 532 560 154 164 318 14%
Costa Rica 137 114 40 34 73 32%
Ecuador 263 320 76 94 170 10%
El Salvador 101 104 29 30 60 9%
Guatemala 189 271 55 79 134 9%
Honduras 76 83 22 24 46 4%
México 4760 2 045 1377 599 1977 8%
Nicaragua 35 48 10 14 24 1%
Panama 104 108 30 32 62 11%
Paraguay 24 164 7 77 84 3%
Peru 135 300 39 88 127 3%
Trinidad & Tobago 84 58 24 17 41 55%
Uruguay 36 120 12 156 168 12%
Venezuela 1739 370 503 109 612 24%
Total 22 035 12 756 6 447 6 814 13 261 9%

Source: ECLAC, based on official sources.

Grazing land generally constitutes a significanttipa of agricultural land, but there is
no clear delineation. It may include areas of tr@ebushes, savannah and other types of natural
areas that are, in themselves, of int8feherefore, it is useful to more precisely deteenihe
characteristics of each country’s agricultural laaadd what constraints there may be on using it
for the production of biofuels.

»  Other major constraints on the use of land (agrical or other) relate to:

e protected forests or ecosystems, or areas thatofaraterest for conservation

purposes;

* land required to meet domestic and internationad fleeeds;

e areas with soil constraints;

« deserts, and arid or semi-arid areas;

* steep terrain; and

* degraded land.
Table 9 summarises some of these factors as tkeg te the countries of the region.

The area needed to feed the entire populationigsileéed on the basis of a balanced food
basket, representing 2,414 kcal/person/day. Thepadson is based on arable land, since this is a
more precise category than agricultural land. lathics close to or above 100% represent
potentiaf® shortages in terms of land required to feed theufadipn while simultaneously
producing biofuels. The extent to which this isiraitation on biofuels production depends on

" The potential demand from the faro sector isuidetl. We presuppose crops appropriate for eachtrypamd average yields
associated with them. For biodiesel, the land meglutould rise substantially if palm cultivationedonot expand significantly.

8 FAOSTAT glossary, http://faostat.fao.org/site/@&Bault.aspx.

81 “potential” because different countries’ food kets, though containing the same number of caloriesy require a different
amount of land to produce.
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how much non-arable grazing land can be used focwdwral purposes. In some cases, such

limitations can be overcome; in others it cannot.

TABLE 9
CONSTRAINTS ON AGRICULTURAL LAND USE

Country % of % of arable % of % of % wooded | % of desert | % of degradedl % land with | Area required
agricult. land area (2003) | permanents| permanents| area (2005) area and land soil to feed the
(2003) crops (2003)| grassland & semi-arid | (moderate to| constraints entire
pasture (2003) areas severe) population (%
of arable
lands)
Antigua & Barbuda 32,0 18 4,5 9,1 2 206
Argentina 46,0 10 0,4 35,9 12 71 6! 6y 28
Barbados 44,0 37 2,3 4,7 s 10 340
Belice 7,0 3 1,4 2,2 72 0 29 79 79
Bolivia 34,0 3 0,2 31,2 54 30 37 73 64
Brasil 31,0 7 0,9 233 56 3 52 91 65
Chile 20,0 3 0,4 17,3 22 72 49 87 167
Colombia 44,0 2 1,5 40,5 55 1 31 7. 410
Costa Rica 56,0 4 59 45,8 47 10p 62 393
Cuba 61,0 28 6,6 26,1 25 q 61 61 75
Republica Dominicana 76,0 23 10, 43,4 28 (o] 100 b1 170
Ecuador 29,0 6 4,9 18,4 39 11 29 6B 167
El Salvador 82,0 32 12,1 38,3 14 9 5P 213
Guatemala 43,0 13 5,6 24, 3 X7 65 182
Guyana 9,0 2 0,2 6,2 77| [0/ 14 8 32
Haiti 58,0 28 11,6 17,8 4 0 100 51 240
Honduras 26,0 10 3,2 13,9 42 8y (§43 142
Jamaica 47,0 16 10,2 21,1 3 100 45 308
México 56,0 13 1,3 41,9 34 87| 54 73 87
Nicaragua 57,0 16 1,9 39,7 43 82 6B 58
Panaméa 30,0 7 2,0 20,4 5 8B 66 121
Paraguay 63,0 8 0,2 54,4 41 3p 7R 42
Pert 17,0 3 0,5 13,2 54 [0 54 8 154
Puerto Rico 25,0 9 4,7 11,6 46 3 10p 65 1019
Suriname 0,6 0,4 0,1 0,1 9§ q 1 8p 149
Trinidad & Tobago 26,0 15 9,2 2,1 44 q 10i - 352
Uruguay 85,0 8 0,2 77,4 9 0| 13 6. 51
Venezuela 25,0 3 0,9 20,7 54 2! 70 209
Latin America & the Caribbeal 36,0 7 1, 27,9 45 26 50 81 80

Source: Author, based on Statistical Yearbook fatin. America and the Caribbean 2004, ECLAC; WorkhB
online WDI; TERRASTAT online; “FAO methodology faghe measurement of food deprivation”, FAO Statsstic
Division, Rome, October 2003.

3.1

Criteria for identifying stylised country situa

Though the multiple dimensions of biofuels develepinmake stylising representative situations
a highly complex matter, given that the issues thieddebate are very much a function of local

tions

circumstances (climatic, agronomic, economic araad it is important to describe situations
that have significant relevance to public policy.

The most important criteria in describing thesaeatibns include:

e each country’s energy structure, particularly gpehdence on imported fossil fuels,

or its status as a natural gas, oil or oil-derixegtiexporter. This criterion is chosen in

order to identify the impact of fuel substitutiona transportation scenario involving
biofuels;

« the prospective size of the contestable domestigetiafor biofuels;

82

The basic idea of contestability is that a madeet be vulnerable to competitive forces evenis ionopolistic or oligopolistic.

In other words, if the firms in the market are fi@ént, set excessive prices, or exploit consuniemsther ways, the successful
entry of competitors is possible. Consequently testable markets should be characterised by frdeesany entry and exit, so
that potential competition is sufficient to dis@ifd the behaviour of the oligopolistic or monopidiirms in the market. In the
case of oil derivatives, however, the existencesighificant sunk costs in the distribution and nedirkg area (port and
warehousing infrastructure, established distributitbhannels, service stations that operate withuskat contracts with a given
oil company) strongly limit the possibility of imtducing contestability. Even in the largest marKetsthese products in the
region, the oil derivatives production structureoigopolistic, due to intense economies of scaleefining. In countries with

smaller markets, it may be deceptive to think thatmarketable nature of oil derivates will neceisatroduce contestability

into the market through importation. In such cirstamces, under a strict application of the thedryomtestable markets, price
regulation is required. See Héctor Pistonesi, “[Eletos de la Teoria Econdmica de la Regulacion” BIBB, Bariloche, 1998;
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» the climatic conditions suitable for the productioh appropriate crops as raw
material for biofuels;

» the natural resources (land, water) needed to pethe agricultural raw material
used in producing biofuels, either for the domesnarket or for export, in
prospective terms;

» the presence of under-nutrition and poverty, makiogd production a higher
priority than biofuels for the use of agricultufahd. Also relevant here is whether
the country is a net importer or exporter of food.

Using these criteria, a set of stylised situatibas been identified, distinguishing those
that are most relevant to bioethanol, and those medsvant to biodiesel. The distinction takes
account of the relative size of the contestablespeotive domestic market for both types of
biofuels, as well as climatic conditions and thegence of natural resources for the production of
the agricultural raw materials involved.

The region’s countries are then placed in relatorthe different stylised situations,
assigning them to the situations that best dest¢hiém. Countries for which the biofuels option
seems unreasonable because of their hydrocarboorces—such as Venezuela and Trinidad
and Tobago—have been excluded. In certain oth@scawailable information is insufficient for
an adequate characterisation.

The figures below present data on various parasietdre criteria used to define our
stylised situations—presented in the succeedintosec

FIGURE 10
OIL AND DERIVATIVES IMPORTS
(Gasoline and/or diesel as percentage of consumptidransportation)
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Source: ECLAC, based on OLADE , Energy Statistiepdtt 2005.

and OLADE/ECLAC/IGTZ Energy and Sustainable Develepmin Latin America and the Caribbean. Guide farefgy
Policymaking.Second edition, Santiago 2005.
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FIGURE 10 (CONTINUED)
IMPORTATION OF OIL AND OIL DERIVATIVES
(Gasoline and/or diesel imports as percentage osamption in transportation)
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FIGURE 11
PER CAPITA ENERGY CONSUMPTION
(BOE/per)
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FIGURE 12
POVERTY
(Percentage of poor and indigent)
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Source: Based on ECLAC, Statistical Yearbook foxd2006.
FIGURE 13

UNDERNUTRITION
(Percentage of population under-nourished 2004)
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FIGURE 14
LAND REQUIREMENTS FOR ADDRESSING UNDER-NUTRITION
(Percentage of arable land)
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FIGURE 15
LAND REQUIRED TO FEED THE ENTIRE POPULATION
(Percentage of arable land)
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Yearbook for LAC 2006.
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FIGURE 16
FOOD IMPORTS
(Percentage of total imports of goods)
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FIGURE 17
REQUIREMENT FOR SUPPLYING THE NATIONAL BIOFUELS MAR KET
(Percentage of arable land)
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3.2 Stylised country situations and sustainable dev elopment
of biofuels

In formulating biofuels policy, it may be helpfub tbegin with some hypotheses regarding
possible national strategies. The hypotheses almdied in the different situations presented
below, and take account of the end use of the bisfinvolved,i.e., whether they are designed
for the domestic market to replace fossil fuels@jae/diesel), for export, or for both purposes.

It is clear that, given the availability of naturakources (land, water) and technology, in
both the agricultural and the industrial phaseshef process, and the need for land to address
situations in which there is under-nutrition, exjpay will be a sustainable option for only a small
number of countries with an abundance of availtid (Figure 18).

FIGURE 18
HYPOTHESES REGARDING SUSTAINABILITY OF VARIOUS TARG ETS FOR BIOFUELS

Export a sustainable option

Situation 4 (bioethanol)
Situation 9 (biodiesel)

Situation 1 (bioethanol and biodiesel)

Situation 2 (bioethanol)

Situation 3 (bioethanol and biodiesel)

Situation 5 (bioethanol)

Situation 6 (bioethanol)

Situation 4 (biodiesel)

Situation 7 (biodiesel)

Situation 8 (biodiesel)

Domestic market the only potentially sustainable option
Export not a sustainable option

Source: Authors.

Based on these hypotheses regarding the importitstilos1 option versus exportation,
and options concerning the different links of theduction chains involved, we proceed to
examine a series of elements that should be carsidie evaluating biofuels programmes.

3.3 Bioethanol production: categories of countries

The stylised situations most relevant to bioethamelthe following:
Situation 1

Situation 1 includes countries that:

« have tropical climates;

- are highly dependent on imported oil and/or oiicives;

« have low or very low per capita energy consumption;

« have high poverty rates;

- have moderate or high rates of under-nutrition;
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- have moderate or elevated needs for land to remnedgr-nutrition;
- are food importers; and
« have moderate or elevated needs for land to supelgomestic biofuels market.

If a country’s main objective, in this situatios,tb close the domestic food gap, then the
export option is not sustainable. Even programnie®d at replacing imported oil derivatives
would necessarily be of limited scope, given tmaited natural resources and the need to use
existing resources to address the food gap.

Moreover, since energy coverage is low among thergsd segment of the population,
especially in rural areas, it would be helpful ibfoels production initiatives gave priority to
rectifying that situation. In such a context, itlear that biofuels programmes could complement
other, priority initiatives, but could not realistily be the central or sole focus in efforts to
combat poverty.

In regard to the conditions or characteristicsh& production chains involved, the best
competitive options would appear to be sugarcamebfoethanol, and palm for biodie¥kl
However, expansion of these crops could take ouerent grazing land and/or natural areas.
Attention must also be given to increased agricaltproductivity as a function of the above-
cited indicators of competitiveness.

In this context, the dominant actors in the agtigal link of the chain would be the
traditional growers, who may eventually adopt intpdrvarieties and agricultural chemicals and
move toward mechanising sugarcane harvesting. ddyation, a high degree of concentration
will take place. In such a scenario, working coiodisé and wages would require special attention,
though these could be expected to see a graduabwemment. It would also be important to
assess the effects of displacing small producerd, ta monitor rising land values and land
concentration, as well as rises in food prices.

The agribusiness phase of the process, in thiatgity would be vertically integrated,
and controlled by those involved in agriculturabguction. The mix and distribution of fuel
would be under the control of oil companies tha active in the country. Given the costs
involved in the production chain, such a situatiaiis for a system of tax incentives to encourage
biofuels development.

Presumably, bioethanol in this type of situatiomuid be sold on the contestable
domestic market; otherwise, monopsony would ocaud, biofuels prices would probably decline
over time, with agricultural wages following in thevake.

Thus, if 10% of the gasoline market were suppligdbibfuels, biofuels programmes
would show some strength, though making only a maide contribution to energy
diversification, secure supply and agricultural aagtibusiness development, and very little
contribution to technological development, since tachnologies used would be imported. The
macroeconomic impact would also be only minor. Plsitive impact on the balance of trade
resulting from fuel import substitution could be utralised by increasing imports of
agrochemicals. The fiscal cost of promotion cous &e an important factor if there is a subsidy
within the production chain.

Increased prices for imported foods could also pcas a result of changes in
international prices, or as a result of competitietween biofuels and food for the use of land.

8 These hypotheses are formulated based on histtrimds and general conditions in the socioecimsystem. Chapter IV sets

forth policy lines more conducive to sustainableedepment.
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The qualitative impacts on the sustainability dfier@al development would be as shown
in Figure 19. Thus, countries that could fall imstbategory (e.g., El Salvador, Haiti, Honduras,
Nicaragua, Panama, Dominican Republic, Guatemata)ldvbe wise to construct their own
schematics—using the information and variables shiwelow, through the various axes—to
assist in decision-making to support sustainability

FIGURE 19
SITUATION 1 (BIOETHANOL)
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Source: Authors.

Situation 2
Situation 2 includes countries that:
- have tropical climates;
« are highly dependent on imported oil and/or oii\csives;
« have high per capita energy consumption;
« have low rates of poverty and under-nutrition;
« have little pressure for land to address underiiarir
- are food importers;
« have moderate or elevated needs for land to supelgomestic biofuels market;

As in situation 1, there is limited availability oktural resources. Here, however, under-
nutrition is not a major issue, energy of reasomajlality is largely available to the population,
and poverty is not a significant issue. Consequetitbugh there are other interesting bioenergy
options, biofuels production for a minor percentagéhe contestable domestic market may be a
sustainable strategy, provided that the situaticeets certain conditions with regard to the
development of the production chains involved.
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In such situations, the bioethanol crop would bgastane, while varieties of palm or
jatropha could be used for biodiesel. In orderrevpnt these crops from encroaching on grazing
land and/or natural areas, agricultural activityulWdoneed to increase under this scenario.
Agribusiness production should be managed to imcladyanisations of small producers, with
agrochemicals and technologies continuing to bel@gpfrom abroad. Given the market shares
of firms in the domestic market, control over mixdamarketing would be in the hands of oil
companies, in some cases publicly owned enterprises

In this situation, the replacement of 10% of gasolimports by biofuels would have
certain positive impacts in terms of jobs and ineadistribution, as well as local development,
due to the presence of cooperative forms of org#iois in the agribusiness link of the chain and
the presence of publicly owned oil companies infiha links (mix and distribution).

To a lesser extent, there would be positive efféelcts to the moderate contribution to
energy diversification, to agriculture and to indliaé activity, while the impact on local
emissions would be neutral or slightly positive.

There would be little macroeconomic benefit or iene technological development, for
reasons similar to those present in situation Ivduld be important to evaluate the possible
impact of bioethanol production on natural resosifoe each country.

Countries that could fall in this category, suchBasbados, Jamaica, Grenada, Guyana,
Suriname, Cuba and Costa Rica, would do well tangxa the data and study the conditions
under which the domestic supply would be providesessing the strengths and risks of biofuels
activity, and its contribution to sustainable natibdevelopment. Thus, impact can be estimated,
and a schematic such as that shown in Figure 2Beaonstructed.

FIGURE 20
SITUATION 2 (BIOETHANOL)
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Situation 3
Situation 3 involves countries that:
« have subtropical/tropical climates;
- are oil and/or natural gas exporters;
- import oil derivatives;
« have low per capita energy consumption;
« have high poverty rates and moderate rates of umaeition;
« have undemanding needs for land to remedy undeisthooent;
- are importers/exporters of food; and
« have undemanding needs for land to supply the dieri@efuels market.

Though significantly more land is available herarthin the preceding cases, alternatives
are also created by the more efficient use of abksl fossil fuels that is possible (natural gas
and/or oil derivatives) and by the fact that thare high-priority uses for bioenergy that could
supersede a focus on biofuels—namely, remedying utmmet basic needs of the poorest
population, especially in rural areas, within arema poverty-reduction strategy. In some
countries, it would be necessary to complementritreduction of biofuels with transportation
policies that encourage saving and rational ussnefgy, both because of how this would impact
dependence on imported fuels, and for its effectooal environmental quality. The priority in
using agricultural capacity should be to meet foedds.

If one of these countries decides to produce bisfueased on the productivity of the raw

materials involved, the bioethanol crop would bgasucane, and the biodiesel crop, palm.
However, the expansion of these crops could enbroacgrazing land and/or natural areas and
require moderate increases in agricultural progiigtiThe predominant actors in the agricultural

link of the chain would be vertically integratedtiviagribusiness, and would potentially adopt
imported varieties and agrochemicals, while indregg mechanising the sugarcane harvest.
Heavy concentration of production would occur.

Given the environmental and hydrological factosswell as the type of technology and
raw materials used, some countries in this sitnatmmuld experience water shortages
(hydrological stress). Mix and distribution would bontrolled by transnational oil companies in
some cases, and by publicly owned companies inrothl&ven the prospective costs of the
production chain, tax incentives would be requiredrder to implement the biofuels programme.

Under these conditions, the adoption of such progras, with goals on the order of 10%
for bioethanol, would translate into positive impan the security of the energy supply, and to a
lesser extent on agricultural and industrial depelent. Macroeconomically, the potential
exports would balance the need for imported agmoateas, and the net effect would depend on
the final balance of the two trade flows.

Given these conditions, the qualitative pattermpasitive, neutral and negative impacts is that
shown in Figure 21. Thus, countries potentiallytiys situation, such as Peru, Bolivia and
Ecuadoy should analyse the contribution of biofuels tartkastainable development.
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FIGURE 21
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Situation 4

Included here would be countries that:

« have subtropical/tropical climates;

« are self-sufficient in terms of oil and oil deriixegs;

- have moderate per capita energy consumption;

« have moderate poverty rates;

« have low rates of under-nutrition;

« have undemanding needs for land to address undetiamy

- are food exporters;

« have undemanding needs for land to supply the dieri@efuels market;

 have extensive experience in ethanol production,wai as in technological
development in the agricultural and industrial spbe

« have a mature automobile industry and home-grovehn@ogy for the use of
bioethanol; and

« have a State-owned oil company with links to theoenergy-producing chains.
(@) Bioethanol

This situation is relevant to countries with longperience in bioethanol production, such
as Brazil, with notable increases in productivittedo development of new sugarcane varieties,

ample land for expansion, and development of aubdles within their own auto industries,
capable of running on a range or mix of fuels. Ehelsaracteristics would make the bioethanol
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producing option feasible, not only for the domestiarket but as an agribusiness activity. The
low level of under-nutrition in comparison with ethcountries, along with the moderate per
capita energy consumption, means that neither $aodrity nor basic energy needs would be in
jeopardy. The threats would appear to be in theaband environmental dimensions.

In this situation, the most competitive bioethacrap is sugarcane. The expansion of the
crop would take place through large, verticallyegrated producers using mechanised harvesting
methods. In this case, small food and livestockdpecers might be displaced. Fertilisers,
herbicides and pesticides would be partially sgpliomestically. Exports would be produced
principally by the large producers, and mix andrdiation would be handled primarily by the oil
company in which the State held the largest share.

Figure 22 diagrams the impact with domestic maplestetration of around 40%, flexible
automobile technology with a variety of bioethagaBoline mixtures, and the option of exporting
bioethanol. In this case, there would be signifidampact in almost all dimensions, due to the
size of the domestic market, including positive @aoipon security of supply and agribusiness
activity, and direct and indirect effects on indusfThe macroeconomic effects could also be
considerable, due principally to the positive intpan trade balances. There would also be
significant impact on technological development.

On the other hand, the effect on natural resousnedocal and global emissions remains
a question mark. The effect on natural resourcesdcoe negative because of displacement of
livestock to protected areas. Social impacts wdwdneutral (food security), while working
conditions and income levels would require attentio
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(b) Biodiesel

In this case, unlike bioethanol as a substitutegfsoline in transportation (where there is long
and extensive experience), there is no traditionsignificant technological development in
producing and using biodiesel. Moreover, thoughdpation and export of oil-bearing plants and
oils is important (especially soy and its derivasiy, the country has other plant species that could
be used to produce biodiesel (African palm, castoplant and rapeseed), though these would
appear to be uncompetitive at small scales. Howegi@en the environmental implications
(natural resources, biodiversity) and social imgpats, local development, social asymmetries),
these alternatives might be better options thamardipg soy monocultures.

The relevant characteristics of the biodiesel petida chains suggest that the
predominant crop for this purpose would be soyugfioAfrican palm and castor oil would also
be used and, to a much lesser extent, jatrophaz@mula. The main actors in the case of soy are
large producers vertically integrated in the agsibass link, using mostly domestic inputs. The
expansion of these crops could displace small mreaxduand/or encroach on natural areas.

On the other hand, under this scenario, actors iggpwther crops would primarily be
small and medium-sized producers whose subsisteties on State support designed to promote
rural development and local production. Undertagimng alternative agricultural raw materials
would also require assistance from the State. Kinatix and distribution for the domestic
market would be controlled by the oil company inahithe State held the largest share.

Figure 23 shows the principal qualitative impacts the various dimensions of
sustainable development. In comparison with bicathapositive impacts would be less
pronounced, while negatives would remain at theeskawvel, due principally to the use of soy as
the base crop. The macroeconomic impact would gative in this case, due to fiscal costs that
would not be present in the case of bioethanol.
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Situation 5

This situation includes countries that:

- have tropical climates;

« are crude oil exporters and, marginally, dieseldrtgrs;

« have low per capita energy consumption;

« have high poverty rates;

« have moderate rates of under-nutrition;

« have elevated needs for land to address undetianiri

- are moderate food importers; and

« have moderate needs for land to supply the domigisticels market.

In general terms, the availability of natural rem@s in such countries is acceptable,
poverty and under-nutrition moderate, and energgla@ot completely satisfied, especially in the
rural population. This situation contrasts with wigerse energy resources of these countries,
allowing them to export oil, coal and natural gaispugh the magnitude of the proven
hydrocarbon reserves would be very limited.

If the decision is made to produce biofuels in guenario, given the productivity of the
different raw materials, the bioethanol crop wolddsugarcane, and the biodiesel crop, palm. As
in situation 3, there would be limited possibiktior diversification and for the entry of new
actors in the agricultural link of the chain, wharest of the players would be vertically
integrated with agribusiness, and imported vasets®d agrochemicals might be used, with
increasing mechanisation of the harvest, and with production structure exhibiting heavy
concentration.

Even if the mix and distribution phase were cotgblby the State oil enterprise, tax
incentives could be needed to close the gap betWmethanol and biodiesel production costs
and market prices.

The potential qualitative impacts of adopting thesegrammes, with goals of around
10% for the bioethanol mix and 5% for biodiesele anclear in terms of their effects on
sustainability. Besides a very slight effect on émergy supply and agricultural and industrial
activity, impact would be neutral in the macroeaoio sphere (as a result of the need for
fertilisers and imported agrochemicals), as woukl the case in regard to technological
development and the environment.

Figure 24 presents a qualitative representatiorthef neutral and negative impacts
implied by these conditions and the characteristtghe production chains involved. The
countries that might be included here, such asr@oia, would do well to estimate the values of
the different variables in analysing biofuels’ ailmition to overall sustainable development.
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FIGURE 24
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Situation 6 includes countries that:

Even if poverty and under-nutrition are moderatdoov, and basic energy needs well
covered, the introduction of biofuels programmesildanvolve a series of challenges and threats
relating to institutional arrangements and promwlaneasures that could have a fiscal cost and a
negative effect on the poor population’s acces®dal, as well as certain effects on the other

have subtropical/tropical climates;

are oil exporters and marginal importers of gagplin

have high per capita energy consumption;

have moderate poverty rates and low under-nutriabes;

have undemanding needs for land to address undetiony

are marginal food importers; and

have moderate needs for land to supply the domieisticgels market.

social dimensions.

Based on the characteristics and productivity af thw materials involved in the
production chains, sugarcane and corn would be mgrmw the production of bioethanol, with
palm and castor oil for biodiesel. Large producecsild be needed to reach competitive scales.
Intervention by the State oil company in regulgtpurchase prices, mix and distribution is not

likely to obviate the need for fiscal incentives.
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Given a biofuels programme with goals of approxiehatl0% of the contestable
bioethanol market and 5% of the biodiesel market,qualitative impacts would be as shown in
Figure 25. A positive contribution to sustainalilis evident: modest contributions to energy
security and to agricultural and industrial activiand a slightly positive effect in terms of local
air emissions. There would be a slightly negatiaemeconomic impact from tax incentives and
agrochemicals imports, no significant effect onhtemogical development, and a slightly
negative impact on natural resources.

The threats here are in the area of social im@dm.countries with these characteristics,
such as Mexico, would be wise to assess the paeasnetflected in Figure 25, to decide whether
biofuels substantially contribute to overall susédile development.

FIGURE 25
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3.4 Categories of countries for biodiesel products
In relation to biodiesel, three situations are eixaah, analysing each in terms of edafo-climatic
conditions and the production chains describedvirelo

Situation 7

This situation includes countries that:

- have subtropical climates;

« are highly dependent on imports of oil and/or eitidatives;
« have low per capita energy consumption;

- have a high poverty rate and moderate rates ofremaetion;
« have undemanding needs for land to address undetiomny

- are food exporters; and

« have undemanding needs for land to supply the dieridsfuels market.
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Though available land makes it potentially possibleroduce an appreciable quantity of
biodiesel in this situation, this scenario is ctgased by moderate rates of poverty and under-
nutrition, and deficiencies in the amount and dyaif energy for basic energy needs, especially
in rural areas. Public transportation would haviéoms based on abundant hydropower potential.

Given the edafo-climatic conditions of these caoiestrsoy and, to a lesser extent, palm
would be the logical biodiesel crop. The producticmain would be dominated by large
producers, not necessarily local, using importadggenic varieties and agrochemicals.

If the current situation continues, the expansiérthese crops would displace small
producers and/or encroach on some natural areds, thlh agribusiness link of the chain would
be subject to heavy concentration, and would estephg control over the rest of the chain. Mix
and distribution of biodiesel would essentiallydomtrolled by private oil companies.

If 10% of the domestic diesel supply were to bdaegd by biodiesel, there would be
advantages and strengths in certain dimensionsisthisability: a slight contribution to energy
diversification and security, slightly positive iagt on agriculture and agribusiness (based on the
nature of the actors involved), some positive immactechnological development, and a neutral
effect on net emissions.

In this situation, the impact on natural resoureesl biodiversity as a result of
monoculture practices, deserve attention. Partidolaus should be directed at the social realm,
given the characteristics of the crop involved #redcharacteristics of the agribusiness link of the
chain. If the conditions described in the precedmagagraphs occurred, the qualitative impacts
would resemble the configuration presented in Eige#. Thus, countries like Paraguay should
make a quantitative assessment of all of the paeameén determining the contribution of
biodiesel to overall sustainable development.

FIGURE 26
SITUATION 7 (BIODIESEL)

Food security

Local and global Jobs andincome
emissions distribution
0
Use of natural
resources Local development
Technological Energy
development
Macreconomy Agriculture
Industry

Situation 7 (biodiesel)

Source: Authors.

68



ECLAC - Project Documents Collection The contribotdf biofuels to the sustainability of ...

Situation 8

This includes countries that:

« have temperate climates;

« are highly dependent on oil imports;

- have moderate per capita energy consumption;

« have low rates of poverty and under-nutrition;

« have undemanding or minimal needs for land to as$dueder-nutrition;

« have moderate or high food export/import ratiog] an

« have moderate or high needs for land to supplyltimeestic biofuels market.

Unlike the preceding situation, this case involeesntries with temperate climates and
more limited natural resources, rates of poverty amder-nutrition that are not highly significant
and relatively robust coverage of basic energy sieétbwever, such countries do not have
ambitious biofuels goals, at least in terms oftfgsneration fuels, because of their climatic
conditions and lack of available natural resources.

Where second-generation technologies are concented,potential availability of
lignocellulosic residues opens up more possibdlitén initial step for these countries would be
replacement of oil derivatives on a very limiteclsg though they cannot expect to escape their
pronounced dependence on such imports.

Though the most important links in the biodiesaduction chains would involve soy,
rapeseed or jatropha as the basis for first-geioerdiofuels, the use of imported raw material
would not be out of the question. Small-scale potidn would be encouraged in depressed areas
to promote local development. Although mix andritisttion would be overseen by State-owned
oil companies, tax incentives would probably beunexfl for the development of biodiesel.

If these conditions occurred, and there were amgit to supply 10% of the domestic
biodiesel market, there could be significant pesitimpact on social dimensions, provided that
proposed agricultural and anti-poverty policies evémplementedn rural areas involved in
biodiesel production. The impact on technologi@lelopment could also be positive, since the
experiment would pave the way for second-generalimfuels, where the natural resources
available provide for a more promising match. Hinaghere would be minor positive effects on
the energy dimension, agricultural activity andustlial development.

Environmental impact would not be highly signifitabut special attention should be
given to macroeconomic issues, both because dilftgasts (tax exemptions or subsidies) and
trade balances.

The expected qualitative effects on sustainablesldgment would be along the lines
shown in Figure 27. Countries in this situationgtsias Chile and Uruguay, would be wise to
perform the quantitative exercise of constructiohesnatics for their countries, as a means of
supporting their biodiesel development programmes.
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FIGURE 27
SITUATION 8 (BIODIESEL)
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Situation 9

This situation includes countries that:

+ have temperate climates;

- are self-sufficient in oil and natural gas;

- are marginal importers of diesel;

« have low poverty rates and moderate rates of undgition;

« have undemanding needs for land to address undetiomny

- are strong food exporters;

- are strong producers of vegetable oils; and

« have undemanding needs for land to supply the dieri@efuels market.

Countries with these characteristics, in comparith other countries in the region,
have abundant natural resources, low poverty anderamutrition levels, are major food
producers and exporters (particularly of vegetatil®) and have good coverage and quality in
regard to basic energy needs. These conditions mgk@ssible, in addition to supplying the
domestic market, to export biodiesel. However,apgcultural crop on which production would
be based is a monoculture that, in recent histoag, been shown to affect natural resources and
biodiversity, occupying land previously used foaging, and featuring large producers in whose
hands a large portion of the production is conegett.

Thus, the basic characteristics of the productlmairnes suggest soy as the base crop. The
dominant actors in the primary link of the chain, this scenario, are large producers, who
displace small and medium-size producers (prinlyijatestock producers). To maintain high
productivity levels and achieve increasing volumi® expansion of the crop would occupy
natural wooded areas, use hybrid seeds, and eragiimgh degree of technification.
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In the agribusiness link, medium-sized and largelpcers dominate under this scenario,
while export opportunities could bring in largertsaational grain marketers, as well as medium-
sized or large domestic actors. In general, mixdisttibution for the domestic market would be
controlled by private oil companies.

If biodiesel production along these lines occurrassuming that 10% of the domestic
diesel market was replaced, and that some of ttibwas exported, there would be significant
positive impact on technological development, anthes less significant positive effects on
energy diversification and security. Given compait with vegetable oil production and
exportation, there would not be much effect on@dgiire and agribusiness activity, and therefore
little contribution on the macroeconomic level, esplly if export supports were eliminated.

At the same time, however, special attention shbelgiven to possible negative impact
on natural resources (particularly in terms of biedsity). Also worthy of note are the social
dimension, since there would be slight effects modfaccess due to higher prices, as well as on
employment and income distribution because of ibplacement of small producers and rising
land values. Local development would also suffenesehat.

If biodiesel production occurred under these coonlt, the qualitative impacts would
resemble the scheme represented in Figure 28. @aithat might be part of this scenario, such
as Argentina, should evaluate biodiesel's contiiluto overall sustainable development by
analysing data relating to all dimensions of tlgeife.
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Chapter IV

Towards a regional biofuels policy agenda

This chapter sets forth guidelines for active pupblicy that involves a positive contribution teet
sustainability of development in the region’s coi@st aiming to build a suitable biofuels agenda.

We take four of the stylised situations describethe foregoing chapter, moving from an
approachto the principal problems (where we start) to tberfulation ofobjectives(where we
intend to arrive), and then identifyirsgrategieghow to get there) and thistrumentgthe tools
for getting there) to put the strategies into peactSection V.3 analyses the matrix of impacts,
and then examines the dichotomy or controversydif/idual versus comprehensive approaches.

Given the scarcity of national and regional experéein this type of exercise, we limit
ourselves to examples, analysing some of the tgpeguations described above, to demonstrate
the complexity of the analysis needed. The fornmatof actual policy will remain for a
subsequent stage of this work, with a publicatitet £xamines the empirical results of national
workshops applying this methodology.

4.1 Guidelines for development of public policy acc ording to
sustainability criteria

It is important to point out that from the perspeetof the sustainability of development, the
starting point should perhaps be approach that emphasises overcoming theoblems of

poverty, indigence and under-nutrition, as welktasse of distributive asymmetry and potential
problems arising from the displacement of smalldpeers as a result of biofuels production.
These problems, however, go far beyond the scof@ofiocument. Hence, we will focus on the
problems that need to be addressed from the pbwiew of the energy sector, though we shall
also attempt to assess impact on the dimensiosisstdinable development analysed above.

In general terms, “once the concrete results tretle object of each specific objective
are established, we examine what must be donéhtevacthem. This is a matter of discerning the
directions and magnitudes of the efforts needed, the manoeuvring room available in each
case. This means analysing the strategic forcemufang and impeding the desired result. Here,
the fact of having identified strategic guidelifescomes highly useful. This matrix consists of
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rows showing both the threats and opportunitiestdwexternal factors (facing those responsible
for formulating policy—in this case, the energy teer and the weaknesses and strengths
associated with internal factors. Comparing threeth weaknesses helps to defisarvival
strategies; contrasting threats with strengths dedd defensive strategies; comparing
opportunities with weaknesses and strengths leadsfiningadaptive and offensive strategies,
respectively. Some strategies are very versatild, serve both to defend and consolidate what
has been achieved, as well as to advance towahethigvels of sustainability. The strategies, or
“lines of action”, will depend on each country’ssjfic situatiofi”.

In order to illustrate different alternatives, weal attempt to describe four situations: (a)
the case of countries that are dependent on ofbamil derivatives and that have balance of
payments problems due to their high energy billilevproviding a low level of coverage of the
poor population’s basic energy needs; (b) oil-delean countries that have a moderate level of
coverage of basic energy requirements; (c) counthiat have a varied basket of energy resources
and can diversify their energy matrix further bygucing bioethanol and/or biodiesel, but that
are importers of oil derivatives; and (d) countriehiose comparative advantages and
technological learning curve make it possible femh to become part of the world market.

Situation (a) Bioethanol and biodiesel production in oil-depemdeountries that have
balance of payments problems and suffer from lovecage of basic energy needs.

Here, we shall analyse countries with tropical alie€® that, in addition to oil-
dependence and coverage of basic energy needshiggwvievels of poverty and under-nutrition,
and hence have a great need for land to address piheblems, and that at the same time are food
importers and have a high need for land to sugpydomestic biofuels market.

The approach with which we start must answer the question, “Taixextent can biofuels
production contribute to overcoming th@oblems of basic energy deficits and balance of
payments?” Since the countries in this categorydmgendent on crude oil and/or derivatives
imports, if policy is to contribute to sustainatyiliit must place priority on the use of its owrtural
resources, directing them to tbkjective of providing greater and higher-quality coverag®asic
energy needs to the rural and marginal urban ptipo$a In accordance with those objectives, the
emphasis on using bioenergy for electrical germmatn a small scale in isolated systems, and the
small-scale local use of biodiesel and/or self-oomstion of biodiesel in productive activities,
attention must be given to mitigating dependencyiroported fuels by replacing them in the
transportation sector. However, it would seem torimre difficult to use bioenergy to generate
electricity on a small scale in isolated systems, ia local small-scale use of biodiesel and/di- sel
consumption of biodiesel in productive activiti€khis is because the available technologies
(gasificationand alternative motors, small steam groups, ete.)nat very functional, are costly
and, except for certain exceptions that prove thie (use of residues from sawmills or
agribusiness), there have been no lasting and ssfotexperiences with the use of bioenergy for
small-scale electrical generation. This is a fieldyreat interest for studies and experiments, with
vast potential for Latin America, but it remaingywenuch in the development stage.

The strategy to achieve these objectives requires coordinatioorg governmental
agencies in the areas of energy, the social spaeveronment, agriculture, and planning with the
participation of local authorities and non-govermiad organisations.

This strategy would address theeaknessof lacking adequate articulation with the
institutions that must be involved in biofuels pgli The principalstrength would be the

8  OLADE/ECLAC/GTZ, “Energy and Sustainable Develagh in Latin America and the Caribbean. Guide fatefgy
Policymaking”, pp. 179-188.

In principle, countries such as the Dominican itdig, El Salvador, Guatemala, Haiti, Honduras,ddégua and Panama could
be included.
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awareness of the need to use autochthonous rerewediurces to deal with the problem of
dependency on imports, and to mitigate the low Eye of basic requirements. The principal
threatis connected with the problems of efficiency inmséirg institutions and the low purchasing
power of the relevant social sectors. The mosttantingopportunityis help from international

cooperation agencies, which is beneficial to refdev&nergy programmes. In other words, it
would be necessary to foster programmes for thesivesntroduction of renewable sources,
principally biomass sources.

As regards thénstruments to put these strategies into practice, there néedee: (a)
greater priority on allocating budgetary resouraed training human resources; (b) land use
regulation, establishing environmental protectitandards (requirements for management plans
to control erosion and soil and aquifer degradatietc.); (c) coordinated inter-institutional
commissions to unify public policy; (d) support féocal actors with informational and
promotional means at their disposal; (e) chanrglioi competitive efforts so as to direct
international cooperation towards projects thatnmte the priority objectives; and (f) social
programmes (subsidies) to meet populations’ eneegygls and to combat poverty.

In summary, then, we have:

PROBLEMS

OBJECTIVES

STRATEGIES

INSTRUMENTS

Deficit in coverage
of basic energy
needs, along with
oil dependence.

Increasing energy coverage Strengthening the articulation
through productive and end of public institutions at the

use of biofuels, and

national and local levels, and

reduction of energy imports. specifying their areas of

authority as regards oversigh
of land use; promoting
international cooperation, ang

designing social programmes|.

Greater allocation of
budgetary resources;
regulation of land use;
more information
available to, and greater
promotion of, local
actors; creation of
commissions for
coordinating national and
international
cooperation.

Situation (b) Oil-dependent countries with moderate coveradeasic energy needs.

This group includes countries with tropical clingitethat are highly dependent on oil
imports, that have low levels of poverty and undetrition, that are food importers, and that
have a low level of need for land to address umddrition and to supply the domestic market

with biofuels.

The dominant approach for these countries shoutdgrese dependence on imported
fuels as a priority problem, without excluding sdgbirogrammes designed to better cover basic
energy needs, especially for the poorest. Fromfliugs the objective of replacing some gasoline
imports in the domestic market under conditions theour sustainability. This objective must be
complemented by action to replace imported fuetsditer uses (electrical generation, local
needs in regard to productive activity, etc.).

The principal strategy should be directed at esthilg incentives for the domestic use
of biofuels, promoting producer organisations wogkito achieve an equitable distribution of
benefits, and improving the quality of local lifpreventing deforestation and destruction of
natural habitats; promoting the recovery of degdddad and abandoned arable land; establishing
mechanisms to facilitate cooperation for accessbalern technologies for the conversion and
use of biofuels, and setting relevant minimum duatiandards.
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The principal threat involved in this strategy liesfailing to place priority on social
impacts, and in favouring agribusiness interestd private profitability to the exclusion of
others.

Instruments appropriate to this strategy couldudel (a) differential taxation for the
domestic use of biofuels and of their raw mater{@l) tax and financial benefits for the
production of biofuels with the participation ofchd producers; (c) a land management plan; (d)
dissemination of available technologies, and irddomal cooperation agreements; (e)
programmes and goals for the incorporation of Hitsfu (f) specification and adoption of
standards for fuel mixtures and for their marketing

In summary, then, we have:

PROBLEMS OBJECTIVES STRATEGIES INSTRUMENTS
Dependence on| Reducing imports| Promoting the organisation of Sustainable management plan; tax
imported fuels. | in accordance producers to achieve land benefits for production and

with a biofuels planning based on sustainable | consumption; land planning and
penetration goal | management goals; obtaining legislation to protect land and
for the domestic | greater international cooperation| environment; adoption of

market. for the incorporation of new marketing standards; creation of
technologies and quality programmes and goals for
standards; defining a sustainablg insertion in international
management plan. cooperation and market regimes.

Situation (c) Countries with a broad basket of energy resoutttaiscan diversify their
energy matrix further by producing bioethanol andimdiesel, but that import oil derivatives
while exporting hydrocarbons.

These countriéé have subtropical/tropical climates, low per cagite@rgy consumption,
high levels of poverty, and moderate levels of wmddrition and of land needs to address it,
while they are food importers/exporters and havatixely little need for land to supply the
domestic market with biofuels.

This situation also calls for an approach that essges reducing imports and providing
greater coverage for the basic energy needs gidbeest, especially in rural areas. Recognising
these problems as priorities for advancing towamtersustainable development, the following
objectives are obvious options: reducing importatb oil derivatives, diversifying the matrix by
using internal sources to cover energy needs, andnmising the impact of biofuels production
on local development.

Strategies to achieve these objectives include:pfajnoting the use of compressed
natural gas in automobiles; (b) massifying rurad arban LPG distribution networks; (c)
developing projects to use bioenergy for electriggeration in isolated systems; (d) promoting
the production of biofuels for self-consumption dodal productive use; (e) authorising biofuels
exports once the domestic market has been supplied.

The most important weaknesses here relate to tkeofaarticulation among the entities
that must be involved in policy making, and a ladkinstitutional development among those
entities responsible for public policy in the bieegy area.

The principal strength relates to the availabitifynatural energy resources. The principal
threat for this strategy lies in failing to devqgtgority attention to social impacts, favouring
agribusiness interests and private profitabilityiie exclusion of others.

8 Bolivia, Ecuador and Peru could be part of thisug.
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Notably, one of the opportunities here relateshminterest of international cooperation
agencies in preserving biodiversity and in develgpsmall-scale bioenergy projects for local
development.

Instruments needed to put these strategies inttipeainclude: (a) expansion of local
fuel supply, refining and distribution centres; (Bistribution of LPG containers for rural
households; (c) setting of reference prices forghle of compressed natural gas for residential
use in each region; (d) promotion and incentivexfonmunity initiatives, and assistance to local
communities for bioenergy projects; (e) technicadistance to small producers capable of using
biofuels for their own needs; (f) setting of a gtmal biofuels mixtures; (g) exportation of biofuels
once the domestic market is supplied; (h) standardke production of biofuels and their inputs;
(i) cost-benefit analysis of the use of land andeweesources for the development of the biofuels
market, versus other rural development options.

Situation (c), then, can be summarised as follows:

PROBLEMS OBJECTIVES STRATEGIES INSTRUMENTS
Deficit in Increasing basic | Introducing compressed natural| Setting reference prices for the
coverage of basic | coverage; reducing gas in the transportation fleet; | sale of LPG; promoting
(especially rural) | dependence on organising LPG distribution community initiatives relating to
energy needs, and imports of oil networks; identifying bioenergy projects; establishing
the replacement of derivatives; hydroelectric potential; sustainability criteria for biofuels
oil derivatives for | maximising the promoting biomass for electrical| production; preparing a water
transportation social impact of generation; promoting biofuels | resources management plan;
needs. biofuels for local self-consumption. regulating exports and defining
production. goals for domestic biofuels
consumption; assessment of land
use for biofuels production;
social programmes (subsidies) to
diversify the matrix based on
local sources.

Situation (d) Countries whose comparative advantages and tedajinaldearning curve
make it possible for them to become part of theldvararket.

These countrié8 have subtropical/tropical climates, are self-sigfit in oil and oil
derivatives, have moderate per capita energy copioimand moderate poverty indices, and low
levels of under-nutrition. Given these conditioheit needs for land to address under-nutrition
and to supply the domestic biofuels market are [Dey are also food exporters, and have strong
experience in ethanol production and technologiEalelopment, in both the agricultural and
industrial phases of the process. They have maawtemobile industries and their own
technological development in connection with biesibl use. Finally, they have state oil
enterprises with a presence in other energy pramuchains.

The approach for this situation could involve ademhip role in technological
development related to liquid biofuels, and an éwa&nposition as an important producer and
exporter to the international market. From the pofrview of sustainable development, however,
it will be important to avoid the social and envinoental problems associated with the
monocultures involved in the first link of the biefls chain. Thus, the objectives compatible with
this approach are: (a) to establish limits on #retbrial expansion of monocultures into natural
reserves or food-producing areas; (b) to suppaibwa forms of business organisation among
local producers in the raw materials production pratessing links of the productive chain; (c)

8 Brazil could be part of this group.
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to promote the participation of small producers amnelvent their being displaced; and (d) to
establish conditions for the social protectiont work force in the primary link of the chain.

Strategies that should be considered in order smuglly achieve these objectives
include: (a) sustainability criteria for the protioo of biofuels and their inputs; (b) management
criteria to control erosion and degradation of a0l aquifers; (c) restrictions relating to lané us
regulation; (d) support for the production and iiegtion of biofuels; (e) assistance to producers
to prevent their being displaced by the advancenohocultures associated with biofuels; (f)
government intervention in the labour market asged with the bioethanol production chain,
especially where primary production is concernggl;gfeater local and national retention of the
value added produced in the productive chains.

The principal instruments capable of making thesategies workable include: (a)
perfecting methods regarding information on, argll&ion of, soil use, and addressing land use
provisions in general; (b) monitoring working cotnoils and preventing precarious work
conditions; (c) adopting measures that promote dax financial incentives and biofuels
certification mechanisms; (d) providing financialpgort and other assistance to small producers
(agricultural management and marketing assistatoceicrease their profitability; (e) continuing
to strengthen mechanisms designed to obtain baggetsources for governmental and private
initiatives in the area of biofuels research andettpment; and (f) adopting tax and regulatory
measures that promote the retention of the sudpyuproducers, and sanctioning oligopolistic
practices that lead to control of the productioainh.

In summary:
PROBLEMS OBJECTIVES STRATEGIES INSTRUMENTS

Strengthening institutions

Productive Limiting the expansion involved in land use

specialisation in of monocultures; Establishing sustainability | regulation;adopting tax

ethanol, with organising the links of | criteria in biofuels incentive measures;

attendant social and| the production chain to| production, and optimising | providing financial support to

environmental obtain greater land management; generatirjgsmall producers;

problems associated profitability for synergies with local promulgating legislation to

with traditional producers and to producers, and achieving regulate working conditions;

biofuels improve working better working conditions. providing financial support

monocultures. conditions. for research and
development.

4.2  Principal factors that could work against the p ossibility of
creating an appropriate biofuels agenda

The adoption of biofuels programmes by the develogmuntries, particularly the United States
and the European Union, creates a series of oppbetsi for the region’s countries. However,
national biofuels policies must be put in placetsat the development of biofuels production is
accompanied by economic growth, protection of thieiral patrimony and social equity.

In taking advantage of the trade opportunitieseraibn must be paid to national
objectives beyond those involved in productive sgisation—e.g., greater coverage of the
population’s energy needs and protection of thaimhtpatrimony. Thus, each country must
define its own agenda if it is to extract advantégen the demand in the developed countries,
moving towards resolution of its own problems arEkring up new opportunities for rural
development.
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The analysis presented in the foregoing chaptethi®fdocument shows the complexity
and multi-dimensional nature of the issues, andaih be seen, if only qualitatively and
preliminarily, that certain conditions must be nidsiofuels’ contribution to the sustainability of
development in the region’s countries is to be mésed.

A good number of the region’s national governménatge set goals for the local market
and have passed legislation to develop biofuelthout thoroughly examining the impacts that
such development could have on agriculture, natweaburce use, and the social sphere,
especially in regard to combating poverty and ttiece on food prices. Hence, developing an
appropriate biofuels policy agenda that truly ciimiires to the countries’ sustainable development
is a task yet to be fully realised.

4.3 Evaluation of biofuels policy

Chapter Il presented some guidelines or policyppsals for certain stylised situations
considered to be of special importance, taking actof developmental sustainability issues.
Now, we shall relate those predictable qualitatimages to the actual possibilities of creating
policies that take all of the dimensions of susthia development into account.

(a) Matrix of biofuels policy impacts

Below is a matrix of impacts on the axes of susthility set forth above, underlining the
magnitude of the effects, the degree to which ffeces will depend on the way public policy is
implemented, and critical aspects of the approaatiepted (See Table 10)

As the table shows, impacts on the energy facter largely uncertain, since only
empirical verification of the quantity of fossil emgy used in producing biofuels will determine
the ultimate verdict. Though the energy balanceszcthe production chain may be difficult to
evaluate, a simple indicator is whether or notwtérs fuel imports in those countries that are net
importers, using local production to replace import

Global effects on agricultural activity are, as engral matter, highly significant, and
their very existence is in doubt, unless biofuetedpction permits greater incorporation of
technical progress to obtain more productivity fremisting crops, and unless the agricultural
frontier can be expanded in a sustainable manmdy. i@ situation (d) for bioethanol would these
impacts be of significant magnitude in terms of@xgtion.

However, even in this case problems can alreadgdbected for a country with long
experience in producing and exporting bioethananéd¢ concern should centre on the possible
negative impact of monocultures on the social domth that affect the labour market, on the
concentration of land ownership, and on the saligtibution of the gains.

In regard to the global effects of biofuels prognaes and policy, the magnitude of the
impact will be related to the size and evolution dafmestic markets, and to the type and
magnitude of the export markets, which are viablly dor situations of the (d) type involving
bioethanol.
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TABLE 10
MATRIX OF THE IMPACT OF BIOFUELS POLICIES
“*Ambito” Energy Agriculture Industry Macro- | Technolog. | Use of naturglLocal & globa| Food security ~ Jobs and Local
Situation Economy Develop. resources | emissions income development
distribution

Situation 1 c xd X d - * - * c c
Situation 2 c X X cd - * - - c c
Situation 3 c xd X cd - * - * c c
Situation 4 (bioethanol) c XX XX XXC XX c c c *x xx
Situation 4 (biodiesel) c X X d X c c c c
Situation 5 c xd X d * * c c
Situation 6 c xd X d c * c * c c
Situation 7 c c X d c c c c c
Situation 8 cd xd X d xd d c c c
Situation 9 c X XX XC X c c - ** *

Source: Author.

Notes:

c: conditional on the form of implementation
d: doubtful effect on sustainability

x: insignificant effect

xx: significant effect

-: neutral or no effect

*. predominantly negative effect

**: significantly negative effect (critical aspect)

The negative macroeconomic effects will dependhenret effect of gains achieved by
replacing hydrocarbons imports, and could have hyidéfering results. For the most part, the
gains seem doubtful (indicated in the table by 8d"cd”), due to the fiscal costs of the potential
need for promotional measures (tax exemptions bsidies) and/or the importation of inputs,
especially for the primary link of the chain (agnemicals). In this case, too, the impact in
situation (d) for bioethanol is of note, given fitmgnitude in terms of export markets. However,
the results in this case should show an incregsasgive balance in the energy sector. Something
similar, though of different magnitude, could ocduar countries that are exporters of raw
materials for biodiesel (primarily soy). Meanwhitbg attraction for importing countries is the
possibility of reducing imports, with the concomitaffect on the national oil bill.

The impact on technological innovation will depesn the conditions and size of the
market, and the availability of sufficient finankcieesources to maintain and further these
innovative activities throughout the links of theoguctive chains (especially in the bioethanol
chain), including automobile production activity.

In terms of effects on natural resources and bardity, there are a number of situations
with critical aspects (indicated in the table by asterisk), whether due to the more limited
availability of natural resources and biodiversatyd/or because the production of agricultural
raw materials is likely to advance into forest zbwe natural reserves. In other cases, there is a
conditional effect (indicated with a “c” in the tal, due to greater availability of these resources
although biodiversity and soil quality may be afést

On the food security element or axis, an additiagrabhasis is given to particularly
critical factors (denoted in the table by ** or Yt factors that could become critical (c). These
are situations with widespread under-nutrition averty, or where the production of raw
materials for biofuels production could displacedgroduction.
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The jobs and income distribution axis and the lababelopment axis have a similar
structure in terms of their effects. The situations/hich export markets could become important
present a particularly critical (**) issue, becawsdghe highly mechanised nature of monoculture
and the prevalence of large producers. In the m@ingisituations, the consequences would be
conditional on the effective incorporation of snmattal producers in primary production.

(b) Divergence between individual versus integrated policy approaches

To the extent that the activities involved in thefbels production chains prove profitable, there
will be private-sector agents interested in themc&the production of agricultural raw materials
represents the most important portion of the prodocost of biofuels, the factors that determine
that cost will be decisive in determining compeétiess. Thus, labour costs become an
adjustable variable, while the incorporation ofhteical progress will be a crucial factor in
increasing productivity—in which case some of tficiency gains should translate into wages.

With international oil prices above US$80/barrélere is a large margin for private
profitability in first-generation biofuels produeti. Thus, there are numerous initiatives in the
region to invest in the agribusiness activitiesoimed.

In this situation, it is especially important toaéyse the possible discrepancy between
individual approaches (essentially based on fir@ngrofitability) and the comprehensive
approach that should orient active sustainableldpieent policy.

Naturally, the above-mentioned comprehensive agpraa difficult to describe, since it
reflects the preferences of authorities in applypadicy, and these authorities are, in practice,
multiple actors within government (and may havefedifig visions of problems, objectives,
strategies and instruments).

Based on the totality of issues dealt with in thtisdy, it can be stated that the above-
mentioned comprehensive approach is multi-dimemsi@and thus must be managed in a
centralised fashion. Thus, participation must netlinited to energy authorities, but must also
draw on input from relevant government entities aggned with agriculture, industry and
transportation, finance, natural resources andremnmient, social areas such as health, and
regional entities. A coherent biofuels policy carlydbe built on the basis of common agreement
and adequate informatih Once such governmental consensus is achievedtiaes and
contributions from civil society can be incorpokhiae formulating policy. Thus, the rules of the
game for investment must be governed by a compsifesmrather than an individual, approach.

8 Also see ECLAC, OLADE, GTZ, “Energy and Sustaieabevelopment in Latin America and the Caribbe@anide for Energy
Policymaking”, Santiago, Chile, 2003.
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