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The Decision-Making Processes of the Agents befantp the Biodiesel
Production Chain in Southern Brazil

Executive Summary:

The aim of this paper is to present and analyzdabimrs, motivations and criteria considered in
the decision-making processes of the actors belgngp the biodiesel production chain in
Brazil, and confirm or otherwise, the existencalinment in the decision-making process.The
biodiesel production chain consists of three maenés the farmers, the soybean processing
plants and the oil refienery/distributor. For ta@mers organzied in cooperatives the central
decision is whether to sell oil-bearing crops floe production of biodiesel. In contrast, for the
soybean processing plants that convert the crdpsvegetable and/or biodiesel, the decision to
produce this fuel is based on the wish to exparadr tmarket portfolio. Government tax
incentives strongly influence both decisions regeydvhich oil-bearing crop to use and the
amount of vegetable oil to be trandsformed intadl@sel.Finally, the oil refinery/distributor is
obliged by law to mix the biodiesel with the minedgesel and percieves this as a liabilithe
results show the existence of different charadtesidinked to the decision-making process and a
significant lack of synchronicity in the aims anatiwations behind the agents’ decisions. This
state of decisional misalignment leads to heightemecertainty regarding the sustainability of
the Brazilian biodiesel production program.
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Abstract:The aim of this paper is to present and analyeefdbtors, motivations and criteria
considered in the decision-making processes oathers belonging to the biodiesel production
chain in Brazil, and confirm or otherwise, the ¢éaxme of alignment in the decision-making
processThe results show the existence of different chargtics linked to the decision-making
process and a significant lack of synchronicitythe aims and motivations behind the agents’
decisions. This state of decisional misalignmeati$eto heightened uncertainty regarding the
sustainability of the Brazilian biodiesel productiprogram.
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Introduction

It is quite apparent, either from past politicaberomic crises, such as the oil crisis of the
1970s, or from the current debate within the iri@onal community on climate change, that
alternatives are needed for the non-renewable gnemurces, such as petroleum oil.
Accordingly, in recent years there has been areas® in research into the use of biomass for
energy purposes, mainly in the production of fuels.

Experiments with alternative fuels are not newln Brazil, the first alternative fuel
production initiatives date from the 1970s, witke frazilian Ethanol ProgranPROALCOOI,
which began to produce ethanol from sugar-cane eMecently, biodiesel has become part of
the Brazilian energy matrix with the creation ofregulatory standard contained in Law
11.097/2005, which instituted thHerograma Nacional de Biodiesé@PNB) (National Biodiesel
Program) (Brazil 2005).

The Brazilian biodiesel production program was kghed in order to create the
institutional bases necessary for the organizatbnthe entire productive chain (farmers,
cooperatives, unions, research institutions, niéfineries and distributors). With the PNB, the
use of B3 (3% biodiesel per volume of diesel odféme obligatory in 2008 and this proportion
will rise to 5% (B5) as from 2013. This resultedtire need to produce 1.2 billion litres/year of
biodiesel in 2008 (ABIOVE, 2005). The launch of tR&IB led to the rapid organisation of
biodiesel production chains involving different atgewithin the chain, as schematically shown
in Figure 1.

“ —— Refined
. oil
gl Grains

Plantation Grain crusher /

—h—

Ethanol =
> Biodiesel
o ——
> o =
Methanol Transesterifaction Distributor
Mill

ﬂ B2 Mix
ﬂ By-products J

(glicerine, etc...) K

Figure 1: Brazil's biodiesel productive chain.

Source: MME, 2006.



The introduction of biodiesel into the Brazilianeegy matrix increases the alternative
uses for the oil-bearing crops. Since the oil-b@adrops now have to take into account a greater
number of market alternatives, the decision-makingcesses of these actors becomes more
complex. Regarding this, Christopher (1992) shtves in emerging production chains one of
the most common pitfalls in their development resstriom the decisionary misalignment in the
supply chain, which often means that manufactudersot receive the raw materials they need
for their production processes. Therefore, thenatignt both in the strategies and in the
objectives of the actors and firms participatinghe most diverse stages of a production chain
are fundamental to its effectiveness.

These factors, together with the multiplicity ofpasts encompassing the biodiesel
production chain (BPC) in Brazil, require that thidy of the decision-making includes the
largest possible number of variables, such aschaacteristics of the decider (typology and
decision-making experience) and of the decisiopgsyof decision and the level of information),
decision-making process, factors and motivation$irtte the decision, social-economic
environment, production structure, location amotiges.

While taking these characteristics into accours, dhjective of the present study is to
identify, characterize and analyze the factors amadivating influences behind the decision-
making process of the actors in the BPC, thatfitherural producers organized in cooperatives,
the processors and refiners that produce the lsediend the oil refineries that blend and
distribute the fuel.

Methodology

To begin with, in order to elaborate a researctrunsent (questionnaire) to be applied to
the actors in the BPC, an analytical framework waseloped to consolidate the following
theoretical elements: 1) Simon’s Decision-makingdel (1977); 2) Characteristics of the
decision-makers; 3) Decision’s characteristicsfdgtors and motivations that influence the
decision-making process; 5) Aspects linked to fhecBic nature of production chains based on
agricultural commodities and; 6) Transaction C&tsnomics.

The construction of the proposed analytical franweas divided into two analytical
nucleuses, the first being the analytical leveltloé factors and motivations linked to the
decision-making process. The premises presenesetheferences, to a greater or lesser degree,
directly affect the factors and motivations thdtuance the decision-making process, which may
be distinct for each chain’s link, chain’s actalspending on the individual objective to be
achieved.

In the second analytical nucleus, denominated ttadytical level of the characteristics
linked to the decision-making process, the thecmételements indicate that it is directly
influenced by the previous level. Within this thdsethe nature of the decision and of the
decision-maker, which are subdivided, respectiveitp types of decision and level of
information, as well as the style and experienciéhefdecision-maker.

The biodiesel production chain in the State of Bi@nde do Sul (RS) was used as a
research object due to its level of representgtivithin the PNB (National Biodiesel Program),
as it is the productive base with the greatestigipation in terms of sales in the 14 auctions
made by the National Agency for Oil, Natural Gad &iofuels (ANP), with more than 65% of
the total biodiesel auctioned (ANP, 2008).

This study deals with the factors and motivatidret influence decision-making process
among the actors within the Biodiesel Productiomi@{BPC), which, as can be seen, consists
of three actors that dominate the relations of petidn, fabrication and distribution of biodiesel



in Brazil, referred to herein as: a) the rural progrs of agricultural commodities, in this specific
case, the soybean farmers organized within 11 éedecooperatives that have contracts to
supply soybean to the processing plants operatirigS; b) the 3 (three) biodiesel production
plants operating in the state (RS) and; c) thenegyi which blends the biodiesel with mineral
diesel oil at a proportion of 2% (B2) and distrisithe product.
Regarding the biodiesel production firms, it shobé& pointed out that in order to present
the results they have been classified as Plani)l fant 2 (P2) and Plant 3 (P3), each of which
has soybean supply contracts with the farming cadpes (FCs) loicated in different counties
in the state (RS). The structure of the coopersiplants supply network is shown below:
= Plant 1 (P1) supply network: Soledade FC (C1), Ge&d#aio FC (C2), Ndo Me Toque
FC (C3), Espumoso FC (C4) and Agua Santa FC (C5);

= Plant 2 (P2) supply network: Tapera FC (C6), Lay@amelha FC (C7), Marau FC
(C8), Tapejara FC (C9) and Agua Santa FC (C%),ldter cooperative also has a
soybean supply contract with Plant P1;

* Plant 3 (P3) supply network: Santo Angelo FC (CB¥nta Rosa FC (C11), Ndo Me

Toque FC (C3), the latter cooperative also haa@plg contract with Plant P1.

The Insertion of Biodiesel in the Brazilian Eneiggtrix

The National Biofuel Program in Brazil was estdiiid in such a way that it would be
possible to follow al the steps necessary for tieaton of the organizational bases of the whole
production chain. The laws should be designedridemto establish the conditions for the
production and the commercialization of biodiesad attract the most diverse sectors (farmers,
cooperatives, unions, research institutions, mikdineries and distributors) interested in this
business. Once the productive base is mobilizedtandirst investments in biodiesel production
plants are made, trade auctions should be helddierdo ensure that the mills in operation are
able to market their initial production (PRESIDEMDA REPUBLICA, 2007).

In line with these objectives, there was successigkisions and alterations to the laws,
until the publication of the Law 11.097 in ttgiario Oficial da Unido (Official Federal
Government Journal), in which authorization is gifer the mandatory introduction of 2% per
volume of biodiesel into the diesel oil as from uary 2008, 3% in August 2008, and reaching
5% in 2012.

Following the establishment of the regulatory stadd the Ministry of Agriculture
(MDA) launched the “Social Fuel Seal”, which is avgrnment mechanism by which the
biodiesel production plants acquire a considerphle of their inputs (oilseeds) from properties
classified as family farms. With the intention ofking the plants aware of the role they have in
promoting the social inclusion of the small farmefte Social Seal is conferred to the plants
under different/several conditions. For those m@aldcated in the Brazilian’s North and
Northeast regions it is necessary to purchase 50#ooe of oil-bearing from this category of
farmer; for those plants located in the South amatl®ast regions it is necessary to acquire 30%
or more from the same category of farmer and;Hos¢ plants located in the North and Central-
West regions it is necessary to obtain 10% or nebibeir inputs from such farmers. The seal
permits a 15% reduction in the tributes/taxes towadhe Programa de Integracao Social (Social
Integration Program) (PIS) and Contribuicdo pareéFinanciamento da Seguridade Social
(Contribution towards Social Security Fund) (COF)NBroportional to the cost of acquiring
oilseeds from small farms.

Thus, the government promoted the program so a&nsore the necessary supply of
biodiesel in 2008. One of the promotion mechanissed were the biodiesel trade auctions, in



which the plants make bids for the sale of theardi@sel based on a minimum price, with the
ANP determining the successful firm. This fact nasbilized the productive base, as there are
now 17 plants in operation in Brazil, with anoth&f in the process of regularization or

construction.

In the State of Rio Grande do Sul (RS) the initiedi to produce biodiesel are already
apparent and the established production chain wisickubject of the present study will be
discussed in more detail in the following sectiéiigure 2 shows the distribution of these
biodiesel production plants in Rio Grande do Sul.
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Figure 2: Map of the investments in biodiesel plargin Rio Grande do Sul.

Source: Research data and ANP (2006); MME (2006).

In examining the situation in RS, first it is nesay to look at the actor that exercises the
role of governance over the other actors, whicthésrefinery-distributor based in Canoas/RS.
This leadership is based on the fact it is a sta@apoply and has been the only refinery and
distributor to have acquired biodiesel in the AN&de auctions. It is the responsibility of the
refinery to collect the biofuel from the plants atadtransport it to Canoas/RS and mix it with
diesel oil at a proportion of 2% per volume of diesil.

Further down the line, the Bidiesel Production @ha@onsists of the plants where the biodiesel is
produced, located in the counties of Passo Fun@oanbpolis and Rosario do Sul, and their
suply chains, composed of the farming cooperatiaksf which are situated in the State of Rio

Grande do Sul.

The first plant that was visited, here referredPlant 1, located in Pass Fundo/RS, began
operations in June 2007, and has an annual producgipacity of 110 million litres of biodiesel.
The biodiesel produced in the mill is obtained agolely from soybean, as this is currently the
only oil-bearing seed produced on sufficient sealRS to meet the demand from the plant. In
order to ensure the supply of soybeans for theaetxéan of the oil, the firm set up a supply chain



by making trade contracts with 05 (five) farmingoperatives (FCs) located in the following
counties: a) Soledade CPR (C1), b) Trés de Maio GFPB, c) Ndo Me Toque CPR (C3), d)
Espumoso CPR (C4) e, e) Agua Santa CPR (C5). Tlrats)of soybean contacted for the year
2007 varied for each cooperative with the deliveryhe soybean being the responsibility of the
contractee. The deliveries to the plant should fslkee on a weekly basis at the proportion the
total contracted value divided by the stipulatéetiine of the contact in weekly terms. Table 1
shows the contracted volumes and the by Plan&ahtRland Plant 3.

The biodiesel production mill referred to as Plantis located in the county of
Veranodpolis/RS, and was completed in March 200 wicapacity to produce 40 million litres
of biodiesel per year. As in Plant 1, the biodigseduced in Plant 2 is obtained exclusively
from soybean, which led to the formation of a sypghain with 5 (five) farming cooperatives
located in the following counties: a) Tapera CPR)(®) Lagoa Vermelha CPR(C7), ¢) Marau
CPR (C8), d) Tapejara CPR (C9) and; e) Agua@®@mR(C5). The volumes contracted for
the year 2007 vary for each cooperative, thoughiscase the cost of delivering the soybean to
the plant in Passo Fundo/RS is the responsibifitthe contractor. The volumes of soybean
contracted by Plant 2 for the year 2007 can be se€able 1.

Lastly, there is the mill referred to as Plant@ated in the county of Rosario/RS, which
entered in operation in September 2007. In term#bfme produced, the firm is leader of the
Brazilian biodiesel market, with a participationtire ANP trade auctions corresponding to 56%
of the total put out to bid by Petrobras in Braziis in Plant 1 and 2, the biodiesel produced at
the frim is obtained exclusively from soybeans,dnich purchase contracts were made with 3
(three) farming cooperatives (CPR), located in fiiowing counties: a) Santo Angelo CPR
(C10), Santa Rosa CPR (C11) and Nao Me Toque CBR T@e volumes of soybean contracted
for the year 2007, as well as the remaining ddtdive to these contracts can be seen in Table 1.

Table 1: Demand, volume / contracted values and fight costs of the soybean supply contracts betwedme
cooperatives and the plants in the biodiesel prodtion chain in RS.

Demand for Vs?c!u?:acr)lf % under
Plants Cooperatives soybean frp m contrgcted by total Contracted value Freight cost
the plant in he olant d d (R$/60kg sack.)
2007 (ton)* the plan eman
(ton./year)**
C1 60.000 19.72
C2 21.900 7.20 Market price at
P1 C3 304.220 32.500 10.68 delivery + R$1.00/60 CIF
C4 55.000 18.07 kg. sack for the
C5 6.000 1.97 freight
Total 175.400 57.64
C5 4.000 4.60 32,00
C6 15.000 17.26 30,00
P2 C7 86.920 20.000 23.01 30,00 FOB
C8 20.000 22.24 30,50
C9 25.000 28.76 30,00
Total 118.000 95.87
C3 50.000 7.20
P3 C10 695.360 60.000 8.63 Market price at FOB
Cc11 30.000 4.31 delivery
Total 140.000 20.14

Source: Elaborated by the authors based on thevieses carried out.

The Decision-Making Process of the Agents in thediisel Production Chain

Applying the correlation tests to the sample ofrfatooperative managers brought to
light elements of varying degrees of relevancetieir decisions regarding the sale of soybean to



the biodiesel production plants. Among those et@gméhat most contribute towards explaining
the decision of the cooperatives to participatthabiodiesel productio chain (BPC) is, initially,
their incomplete decision-making process, whichsdoeet include the Simon’s intelligence and
conception phases.

The elements contained in these phases, whichharei¢w of the market environment,
information gathering and processing, and the féatian and analysis of an action plan based
on these variables, and which are not seen, cotestitrelevant factor in explaining the decision
of the cooperatives to offer a large part of ttemybean crop for the production of biodiesel.
Following this, there is the correlation at the i{wwvel decision-making process of the
information used by the cooperative managers. Hericecan be understood that the
incompleteness of the process derives from the Isambunt of information used in their
decision-making process, which is also relatedht lack of management experience of the
interviewed decision makers. All these factors thgealso contribute towards the establishment
of soybean supply contracts with the plants tha anfavourable in relation to the other
alternatives existing in the market, since thegwiceceived are identical to those that could be
obtained from other marketing channels, though Vé#s profit, as, generally, the cooperatives
are responsible for freight costs.

Lastly, there is the correlation between the iogthal motivation, derived from the
“subsidies” that the managers claimed to have ijet to trade soybean for the purposes of
biodiesel production, with their decision to jometBPC. In summary, the explanation for the
nature of the nature of decision-making processhef cooperatives’ managers lies in these
elements, which can be seen to be both fragmentdlebissue of the view of benefits that are
not conceded to them, and mis-aligned with thedilees of the other actors in the production
chain.

Next, the correlation tests were carried out onséple of biodiesel production plant
managers, from which it was also possible to idgrgiements relevant for the decision to
produce biodiesel. Among those that most conteiliotvards explaining the decision of the
plants to join the BCP is, initially, their competlecision-making process. As the managers
followed all the elements contained in these phasééch are the observation of the market
environment, the gathering and processing of in&diom, the formulation and analysis of the
action plan, execution of the action plan, reviewl geedback during the process, among others,
constitutes a relevant factor for the explanatiérthe decision of the plants to direct their
productive capacity towards biodiesel productidnwas identified that there is the correlation,
both at the decision-making process level and lier decision itself, of the quality and the
amount of the information used by the plant marggédris fact results in the completeness of
the process, since a great deal of informationsedun its conception, which also correlates,
though to a lesser degree, with the managementierpe of the interviewed decision makers.
Furthermore, these factors also contribute towtreestablishment of soybean supply contracts
with the cooperatives, which derives from the vietvthe managers regarding the need for
regularity of the supply of the inputs necessany rf@intaining productivity at economically
efficient levels.

All the above elements are strongly correlated withfactors and motivations, which are
economic and information-based, that guide thetplamdirect their resources towards biodiesel
production. The insertion in the BPC is due tohigher profitability obtainable in relation to the
alternatives in the marketof vegetal oils. Esp&ci@hen using soybean oil to produce biodiesel,
which uses the same production facilities and taggis This fact derives from both market
aspects, such as the tax exemptions and benefiisaimg from the trade auctions, as well as
the characteristics of the decision-makers, whdk deebase their decisions on the greatest
possible amount of information.
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Briefly, the decision-making process of the biodlgsroduction plant managers can be seen to
be both guided by the view that activity represesrie more option within their portfolio of
businesses (market view) and the benefits fronmtahexemption. This approach is mis-aligned
with the decisions of the other actors in the pobidun chain, among which are the cooperative
managers, who are mentioned in this section.

Finally, the correlation tests were used to anatheeanswers given by the manager of
the refinery-distributor, which showed that, amdhg elements that most contribute towards
explaining the decision of the firm to join the BR initially, its complete decision-making
process. As the manager followed all the elemenigained in these phases, from the business
environment, the regular gathering and processingformation, the analysis and formulation
of action plans, as well as the review and feedbadke process, he acts in order to orientate
part of its industrial capacity with the purposeadtling biodiesel to diesel oil.

Once again, for this link there is the correlatibath at the decision-making process level
and for the decision itself, of the quality and thamount of the information used by the
interviewee. This fact results from a completeisien-making process, which is due to the
accentuated use of information in its conceptioaseh which also correlates, though to a lesser
degree, with the degree of management experientte afiterviewed decision maker.

In turn, all these mentioned variables are strongyrelated with the factors and
motivations, which are institutional and informa#b, that guided the decision of the refinery-
distributor (REFAP-Petrobras) to mix the biodieséh diesel oil. The participation of the firm
in the BPC is due, according to the intervieweeth® obligation on the part of the refineries-
distributors, as from 2008, to mix/blend 2% of bexk| per volume with diesel oil, an activity
which is not advantageous for the firm.

According to information collected in the researache biodiesel production is
economically unfeasible, both from the point ofwief the plant that produces biodiesel and for
the refinery-distributor tha mix it with diesel @ind distributes to consumers. Moreover, the
refinery-distributor has a similar product in itergolio, H-Bio, which provides higher profits
when compared with biodiesel. These findings defieen the search by the manager for
constantly updated market information, an aspeat ith also shown to be significant for the
explaining of his decision-making process.

Therefore, put briefly, it can be said that theisien-making process of the refinery-
distributor's manager is guided both by the viewattbiodiesel consists in an economically
unfeasible option within its business portfoliodamis-alaigned with the decisions of the other
actors in the production chain, among which aresehof the managers of the cooperatives and
the biodiesel production plants, so that it appdhet the refinery-distributor, as an state
monoploly, exercises the governance of the chaly lmecause of the law demands.

Final Remarks

Following an international tendency towards inciegighe share of renewable fuels in
national energy matrizes, the Brazilian Federal €oment has promoted the development of
the biodiesel production chain in Brazil, whichrédlected in the introduction of the Brazilian
Prodiesel Program (PRODIESEL). In order to reduceertainty and risk of making
investments in the sector, either public or privdtee government established the regulatory
reference and has been carrying out biodiesel adgons, so mobilizing the productive base to
designate its resources for these purposes.

The guarantee of a return on the investments neautk therefore the success of these
enterprises, requires the effectiveness of theymtimh chain, for which the strategies, objectives
and managerial practices of the different agentsggaating in the different stages of the chain
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need to be aligned. However, it is quite possiliiat tthe decisions, and moreover, the
motivations of each of actor or firm belonging ke tproduction chain may be distinct, which
generates asymmetry, opportunism and risk, whiclrin, may lead to bottlenecks that tend to
jeopordize the performance of the sytem.

Analysis of the data showed that this situation desurred in the biodiesel production
chain. With regard the role of the cooperativessupplying the oil-bearing seeds for the
production of biodiesel, it can be seen that teisiglon is based on little information and a short-
term view, as well as factors that derive from Wleey characteristics of the managers, such as
their low level of schooling and lack of experierinedecision-making. Together these factors
contributed to an incomplete decision-making precesich results in a motivational factor for
the insertion in the chain that in practice doesaast, which is the opportunity to obtain tax
exemptions/benefits to which they have no right.

In the biodiesel production plants, their decisiorproduce the fuel is motivated by the
opportunity to have another product in their mag@tfolios. This is based on a long-term view
and a high level of information, factors that ré$tdm the style and decision-making experience
of the managers, which together give rise to a detaplecision-making process. Of particular
note in these companies is the search for econefficiency, and the benefits of the tax
incentives offered by the public policies also pkay important role in the choice of the oil-
bearing seeds used to prodcue the biodiesel.

Lastly, in the refinery-distributor of the diesetbiesel (B2), the decision-making
process can be seen to be guided by strategiciaegisa long-term view and a high level of
information, while the decision to mix the biodieseith the diesel oil is related to the
institutional aspect, that is, the legal obligatiormix the fuels, once it is a state monopoly.

The results of the present research show the nered feview of the objectives and
design of the National Biodiesel Program (PRODIEgRHIiven that different characteristics
linked to the decision-making processes of the ractevealed significant dissynchronisity
among their objectives and motivations. This stdtdecisional mis-alignment, associated with
the dichotomy of the public policy, which can bersen the tax incentive given to only one of
the sectors in the production chain, leads to tweriuation of the uncertainty regarding the
sustainability of the Brazilian biodiesel productiprogram.
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