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This paper will investigate price formation in the Brazilian soybean
supply chain, consdering environmental impact as an additional
cost. Two hypotheses are discussed: Isthere a difference in market
price between sustainability soybean and conventional one? If so,
does a higher price compensate for the savings in related natural
r esour ces?
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Introduction

Soybean is one of the major sources of proteithe planet, and is the major
oleaginous plant produced and consumed worldwidevarld production increased from
29 million metric tons in 1964/1965 harvest to Z6fillion metric tons in 2010/2011
harvest (more than nine times). In the last tenrgjethe global production and the
soybean and cultivated area grew up 48% and 3®pectvely. With the steady growth
in the world population, the demand for proteinrses - such as soybean - tends to grow
up even more. This statement is based on the ismpoetof the product both for human
consumption - as oil and as a basis for food/drirskad for livestock feed, as soybean
bran (ICONE, 2011).

Started in the 1970s, soybean production in Bizglan to have a relevant position
in agribusiness as observed by increasing cultvareas and, specially, by intensive
new technologies applications causing a signifigaatiuctivity rise.

The soybean production chain includes all the bep@and processes necessary for
producing the grain for bulk exports, as well as ginoduct transformation by the grain
milling industry, which processes soybean into saybbran or oil, both for domestic
consumption or for export. Other soybean byprodacts beverages (juice) and food



(cheese and others). See details in Figures 1ladd3l.

Figure 3 — Soybean Juice Figure 4 — Soybean cheese (tofu)

A strong modernization process by using new teldgies was observed since
1990, stimulating major restructuring changes lalhg its production chain.

From then on, Brazil is increasing productivity kimg this sector to have a more
intense growth and dynamism, culminating when fipted the USA production in the
2012/2013 harvest, and became the largest soylwedaqger in the world (see Graph 1).



Soybean Production
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Graph 1: Evolution of soybean production in Braz®006/07 to 2012/13
Source: USDA-World Agricultural Supply and Demarstifaates (February 8, 2013)

Despite the Brazilian production advantages, duethie great availability of
favorable natural resources in the country, Bramilsoybean producers work with a
narrow profit margin, depending on the productiosts in the farm, transportation costs
and the grain price. Also, they face a highly aggnee and excluding competition
worldwide. An example of this situation is that sogountries, mainly Germany, refuse
to purchase GMO (Genetically Modified Organism)segn.

According to Boletim MERCADO DE GRAOS: SOJA, 201GMO variety
presentsa slightly lower production cost than the convemtiosoybean, with the same
sales value. As a consequence, the profitabilithefGMO soybean is a little higher than
traditional soybean profitability (for 2010, theemage profitability was 33.75% for OGM
soybean against the 31.95% for conventional soybeBime farmer preference for
cultivating the transgenic variety can thus be axyad.

It is worth highlighting that soybean is a commypgdiraded in commodity markets
at world prices. Soybean production expansion isesgary due to the increase in
consumption, mainly in China. In the last ten ye&isinese soybean grain imports grew
by 280% (ICONE, 2011).

Even though China does not make any special reqeint on imported soybean
regarding sustainability - a factor that may redpoeduction and incentives for farmers
to adapt themselves to the new conditions - soylaah other important agricultural
products have been criticized mainly to supposeathection to deforestation and the
related environmental impacts such as: greenhoasemission (GHG) and biodiversity
loss.



Sustainability principles

In Brazil, there is a strong concern about theaespn of soybean occurring with
responsibility and according to national laws. Bag@n consumers have more and more
required that the product purchased is producedrditg to environmental and social
sustainability criteria, and certified by specififrograms, such as Roundtable on
Responsible Soy — RTRS (see symbols below).

What is RTRS? According to the proper organizajamww.responsiblesoy.org),
founded in Switzerland in 2006, it is a multi-sta&kler (people and organizations)
participating on the soybean value chain, basedatuntary and open initiative, which
aims to facilitate a global dialogue on soy producthat is economically viable, socially
equitable and environmentally sound. It is a madnted international organization
and open to all that supporting production, proegsand trading responsible soy
production, gathering farmers, social organizatiathstributors, business and industry.
The goal is to jointly develop the report “Prin@pland Criteria”, leading to responsible
soy production, in order to create a global stashdar

The synthesis of the bottlenecks (ICONE, 2011)nmteet RTRS in Brazil is
presented as follows:

* Little use of diversified techniques for good agtiaral practices;

» Gap of compliance of labor, health and safetyedatat work;

» Gap of compliance of some environmental criteriategl to original plants and
waste management;

* Ignoring the real costs of the adaptions for coamgle to legal and RTRS standard
criteria;

» Land conflicts occur in some specific places anthenagricultural boundaries;

» Lack of technical assistance for the producer tgrowe: good agricultural
practices, environmental adaptations, labor anetgatandards at work;

» Lack of information to the producer regarding dexdition systems and socio-
environmental criteria;

» Undefined benefits and lack of an award to farnaeslimitations to starting the
certification;



» Lack of producers’ previous knowledge about cexdifion systems and their
criteria prevented a more accurate assessmenteoéats in the system, besides the
difficulties and benefits from adapting;

* Need to improve procedures to include farmers i@ finocess of improving
agricultural production, environmental and sociagulations and, therefore,
allowing a socio-environmental certification proges

» Not fully compliance with legal requirements in iagftural estates, especially in
Legal Reserves and inefficiency of public organaa responsible for agrarian
and environmental regulation.

It is worth observing that sustainable developnmesgks to meet current needs,
without compromising the capacity of future geniera of supplying their own needs. In
this sense, sustainable agriculture is concerndtl @il conservation, productivity,
rational employment of chemical nutrients and pe#is, consciousness irrigation,
genetic improvement, power sources, health andadiducin farming areas, agricultural
employment, technologies, in short, the whole seer@mprising sustainable growth in
the sector.

Besides the RTRS Program bottlenecks already knavgneat challenge is stated:
Is it possible theoretically equal products to ¢besumer to be differentiated considering
the way they have been produced?

Supply Chains as a Business M odel

Part of the answer to the previous question urtderdhe analysis of production
chains. One of the possible models is based ore thierent factors: technology,
markets and products. The dynamic view of a pradocthain is defined by the
superposing of these three elements over time. Anglification in one of them may
directly affect the others (SOUZA; KLIEMANN NETOQR?2).

Another production chain model is the methodolpgyposed by EMBRAPA for
representing a production chain of vegetal origuhjch better fits the present study.
According to SILVA (2005), each of this chain linksy be defined as (see Figure 5):

* Input suppliers: represent organizations thatpBugproducts such as: seed,
fertilizers, lime, fungicides, herbicides, machyetechnology and agricultural

implements;

* Agriculturists: refer to the agents that use lémdagricultural production. This is

conducted in a sort of productive system of themlmasmall farm or grange type;

» Processors: represent the agriculturalists thet pre-process, process or
transform qualified products suchiamaturg

» Traders: are divided into wholesalers and retil&@he first ones act as large
distributors supplying supermarkets, points of satel external markets. The
second, in turn, act for selling products to enersis

» Market consumer: represents the final tradingnpwhich is formed by consumer
groups. It can be subdivided into domestic marikébcated inside the country, or



foreign market in other countries.
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Figure 5 — Institutional scenario and supply chalayers Source: ICONE, 2011

All the players in the production chain can bduahced by the organizational and
institutional environment. The first refers to ée8 such as environmental control
agencies, credit agencies, research centers, aitigerand certification agencies. The
second, in turn, represents instruments which etmg commercial and labor
transactions, namely: the set of environmentalpiabommercial and tributary laws, as
well as trade norms and standards (SILVA, 2005).

SOARES (2006) states that economic stability iarabtterized by conducting
economic activities consuming a minimum of raw mate and power, seeking to make
a balanced income distribution, so that everyone gat benefits from the economic
growth. Thus, it is relevant to mention that impotteconomic dimension of the soybean
agricultural sustainability, such as economic asedy factors such as price, quality, and
utility are the ones that better translate theugtfice of agriculture on physical, economic,
cultural, social and political health of the county

According to AMARAL (2010), sustainability certifations focus on production
practices and are, thus, different from the wethlkn ISO 9000 and ISO 14000 - which
are management standards - and organic certificgtishich deal with the characteristics
of the final product. The question thus is: ares¢heertifications specific actions or can
they really promote a generalized improvement odpction practices?

There are arguments for and against this kind afhaeism. Those who defend
them argue that they promote the general progresssponsible practices, so they will
differentiate good producers. When time goes omemand more agents would adopt the
best practices, promoting absolute gains for totos@s a whole.



Those who criticize them, in turn, argue that tlzeg generally market niche
initiatives. Only the best producers, who haveatyebeen developing excellent work,
would be certified. Moreover, due to huge bureancrand complexity, these
certifications would never be attractive enoughsmeall producers. Thus, according to
critics, nothing would change, abdsiness as usualould continue.

As AMARAL (2010) says, both arguments may be cdrrigcpractice, something
intermediary occurs. The results depend on a sefiessues, from the complexity of
certification to the characteristics of the prodoctand distribution chains. The latest
factor is extremely relevant to the model choserth®ge initiatives. Strategies may be
based on “B2B”lfusiness to business)“B2C” (busines$o consumgrmodels.

Short production and distribution chains, with krglayers and in which raw
material is an important part of the final produate liable to models aiming at end
consumers (model “B2C”). On the other hand, compleains, with small players and in
which raw material is merely one of the many inpeftshe final product, are much more
liable to “B2B” models.

The trend is that sustainability certifications &mricultural commodities better fit
the second model (B2B). End consumers, those gtnthe supermarket, will not
directly impact the success of these initiativesis|difficult to imagine they will be
fascinated by a biscuit with a label ensuring ttia¢ soybean — processed into soybean
bran which fed the hen that laid the egg used énbibcuit — was responsibly produced”.
A person really concerned about the subject wkKl asit what about the wheat, the milk,
the plastic package and the biscuit manufacturroggss?

Independent of being for strategic choice or forvilcsociety pressures, the
intermediary consumption industries will be thoseally demanding agricultural
certification. Thus, even if many people dislike tldea, these initiatives neither need to
nor should be elaborated to fascinate a large @uibherefore, this study will consider
the markets and products independent variableshendalue/cost as dependent variables.

Economic evaluation

According to Boletim MERCADO DE GRAOS: SOJA, 20l estimation of
cost, average price and margin over sales was maile, data coming from the
producing regions in Brazil in 2009/2010. The fallng exercise consisted in estimating
an equation relating the margin over sale with \thgables production cost and sales
value.

The result was the equation below (in R$) estimatitd the t statistics below the
coefficients, in parenthesis:

Profit margin = 0.197 + 0.02*price — 0.03*cost
(6.6) (57.9) (-26.9)



Thus, at every R$ 10 (Real) increase in pricenthegin over sale would increase
by 0.20 or, at every R$ 10 (Real) reduction in cthet margin would increase by 0.3, all
the other factors being constant. This model, sstdstatistics showing the significance
of the price variables and the production cost aisclosed a high explanation power
(99%).

First hypothesis: Is there a difference in market price between anability
soybeans and conventional ones? The answer is:Ofgsnic soybean (in principle, it
can be considered sustainable), in December 20BEQ¥E, 2013), has an average cost
of R$ 1,520.00 (US$ 760) per metric ton (60kg bag$=91.20), whereas conventional
soybean is around R$ 1,064.00 (US$ 532) per metni¢60kg bag = R$ 63.84).

Second hypothesis. Does highest price compensate amount of savingsiofral
related resources? The answer is: Yes. Accordir@iricular Técnica 85 (2011), results
from organic soybean produceo$ Parana (a Southern Brazil state), that havella fu
control of production practices and are integramecgional markets, due to sale contract
with firms of this sector or by using soybean ie ttevelopment of diary products based
on organic plant, were very positive.

It is important to say that organic soybean prtidudas a differentiated activity and
a few firms working in this market. The producepeed on these firms because it does
not have a production structure in own propertyadidition, organic soybean production
claims a technical know-how for both production gaes and available technologies
from the producer. It is necessary to emphasize gk price of organic soybean is,
mainly, influenced by sale price of conventiona¢pand it is 40% to 50% higher.

An application of equation above is to consider isference prices assumed in the
First hypotheses and the average cost (according to Circular Téc@b, 2011) of
R$ 500.00 (US$ 250) per metric ton (60kg bag = B®@) of organic soybean, and cost
of R$ 420.00 (US$ 210) per metric ton (60kg bag$=2R.11) for conventional soybean

By replacing the values, results are:

Organic soybean: Margin 1 = 0.197 + 091220 - 0.03*30.00 = 1.121
Conventional soybean: Margin 2 = 0.197 + 0.02*83.8.03*25.11 = 0.7205

Ratio = 1.121/0.7205 = 1.56 which means the orgsoybean margin increased by 56%!

An interesting hypothesis in a more competitiveerseio suggests that the
differences in prices between organic and conveatisoybean will decrease with the
increase of producers. Then, what would be theklekgsn point for these two soybean
varieties?

As a premise, costs of both soybean types will m@tchanged and price of
conventional soybean becomes unchanged. Thus, imgttie margins will result in:

0.02*X — 0.03*30.00 = 0.02*63.84 — 0.03*25.11 wheXeis the breakeven organic



soybean price.
X =(0.02*63.84 — 0.03*25.11 + 0.03*30.00)/0.02E24768 + 0.1467)/0.02 = 71.17

This hypothesis can be seen in graph 2 as follows:
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Figure 6 — Determination of breakeven point betwesganic and conventional soybean prices
Source: Author

Therefore, when organic soybean reaches a vatise ¢b R$ 71.17 (about 11.5%
higher than that of conventional soybean, whoseaevalas established as R$ 63.84 for
60kg/bag), it will no longer be an economic advgetaOf course, the benefits to the
environment are not considered in this calculatiay.

Conclusion

From the current market value, organic soybeandidered close to the sustainable
model) provides a profit margin 56% above that ohwentional soybean, besides
causing less damage to the environment. As mordupess enter this market niche,
prices may fall up from 40 to 50% higher to an %4 .&mit (breakeven point) above the
conventional soybean value to keep competitivefahss it is known, such a low value
is likely to take very long time to be attained,case it ever is. Therefore, this type of
sustainable crop production will provide good piofo those who adopt it, increasing the
satisfaction of those concerned about sustainalpitéctices.

References

ABIOVE (Associacdo Brasileira das Industrias de dSleVegetais), 2013Estatisticas da soja
http://www.abiove.org.br/site/index.php?page=estati&area=NCOyLTE= (accessed date: February, 21,
2013).



Amaral, Luiz Fernando do. December, 2010. Diferag@® de commodities ou commoditizacdo da
sustentabilidadeRevista Agroanalysis da FGV/Mercado & Negécios

Boletim MERCADO DE GRAOS: SOJay, 2011. Safra 2010/11 e Expectativas 2011/1BRNPA,
2012. Soja orgéanica. Available at http://www.cnesabrapa.br/index.php?op_page=98&cod_pai=150
(accessed date: December, 07, 2012).

CircularTécnica 85April 2011. Avaliacdo econdmica do cultivo organide soja no Estado do Parana
para a safra 2010/1Embrapa Soja

ICONE - Instituto de Estudo do Comércio e NegoaachhternacionaisJuly, 2011. Analise Estratégica
para Producgdo de Soja Responséavel no Brasil e genfina.

RTRS - Roundtable on Responsible.Styailable at http://www.responsiblesoy.org (acs=sb date:
December, 19, 2012).

Silva, J.A. 1995Direito ambiental constitucionaR.ed. Malheiros, S&o Paulo.

Soares, S. 2006Analise Espaco-Temporal dos indices de sustendabiéi na microrregido de Coari —
Estado do Amazonagese de mestrado em Estudos Populacionais eiBasgacola Nacional de Ciéncias
Estatisticas, Rio de Janeiro. Available at
http://www.ence.ibge.gov.br/pos_graduacao/mestdiskertacoes/pdf/2006/salomao_soares_TC.pdf.
(accessed date: December, 12, 2012).

Souza, S. O.; Kliemann Neto, F. J. 2002. Desenhoatise da cadeia produtiva de vinhos finos gatdchos
ENANPAD, 26, Salvador: Anais Anpad

USDA (United States Department of Agriculturéjorld Agricultural Supply and Demand Estimat2813.
http://www.ers.usda.gov/topics/crops/soybeans-aips/related-data-statistics.aspx (accessed date:
February, 21, 2013).

10



