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THE SOYAZATION OF ARGENTINA: an Actor Network analysis of the
soya production in the argentine provinces of Chaco and Santiago del
Estero
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Abstract

This article argues that to be able to do researtth the production of GM soya in the

Argentine provinces of Chaco and Santiago del Bstes necessary to take into account both
human and nonhuman actors. Actor Network Theorgrsfthis possibility that alters the

“modern” ontology that divides between “sciencetidnature” and widens the scope of the
research to every possible actant (human or nonhumea might encounter along the way.

Therefore we were able to follow the GM soya sdeata the laboratories of Monsanto in the

US until they arrived in Argentina. Then we havélowed them through there sowing,

growing, and harvesting. By showing the fluidity thfe actor network and the different

identities of GM soya within this actor networkpifers an alternative view on the discussion
surrounding GM soya that mainly has been one @rlygioppositions.
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Resumen

Este articulo trabaja con la premisa que para figada producciéon de la soja transgénica en
Argentina en las provincias del Chaco y SantiagoEdg¢ero seria necesario incluir actores
humanos y no humanos. Eso es posible con la Téati@-Red que cambia la ontologia
“moderna” que mantiene una diferencia entre la @ y la “naturaleza”. Cuando

aplicamos la Teoria Actor-Red tenemos un ambito epienucho mas amplio y podemos
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encontrar cualquier actor (humano y no humano)esti involucrado en la produccion de la

soja. Por lo tanto podemos seguir las semillasadmja desde los laboratorios de Monsanto
en los Estados Unidos hasta su uso en Argentiren Xrgentina podemos seguir la soja a

través de su siembra, crecimiento y cosecha. Enneahera mostramos la fluidez de la soja
transgénica y sus diferentes identidades que épreste Actor-Red. De este modo ofrecemos
una alternativa en el debate de la soja transgénieamayormente es un debate entre dos
opuestos.

Palabras-clave: Soja Transgénica; Teoria Actor-Red; Argentina.

I ntroduction

Between 2013 and 2014 | studied the productiorogasn the province of Chaco and
Santiago del Estero in Argentina as part of my gaéion as a human geographer. Because of
the limited amount of pages, this article will ordgntain a small part of my findings. On
writing my thesis | struggled a lot with the acadeformulation of the actors involved in the
process of soya production in Argentina. | wantedd beyond the dichotomous formulations
of dividing things into wealthy/poor, global/localirban/rural, central/peripheral, formal
economy/informal economy and the underlying hidrgrevith the first being valued or
privileged and the latter being devalued or mailgied (MCPHAIL, 2008, p. 5). These
formulations imply that there exist two differeqtheres/worlds/fields and | was looking for
an approach with which | could study the productbrsoya in Argentina, without having to
define which part of it took part in the local antlich in the global or what in the urban and
what in the rural. | wanted to look at the soyaduation without imposing these dichotomous
structures on what | saw.

At the same time | didn’t want to resort to usingtamarratives like “globalization” or
“capitalism” so charged with meaning, representsa much, that they have lost their
meaning all together (ROMAN, 2006, p. 1). What dhese terms mean? What do they
explain? | found that theories tried to encompassatch the heterogeneity of the world but in
doing so resorted to using terms like ‘flows’, ‘st and ‘landscapes’ (APPADURAI, 1990,
p. 295,307-308; CASTELLS, 2009, p. 14-15), creptinmeta-narrative that supersedes the
actual world around us and reduces a lot of smeaiftors to just one single term in order to

explain today’s world.
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| found that the boundaries, if they did exist, viln the laboratories in which
genetically modified (GM) soya seeds were develppieel technical and chemical processes
to produce fertilizer, the farmers that eventualiguld sow the seeds with the help of their
tractors and no-tillage systems, and eventuallytseir harvest on the “global market”, were
impossible to establish and would lead me to bg gezative in connecting all the theoretical
bits and pieces on all of these “domains”.

Eventually | came across Actor Network Theory (AN®) the ‘sociology of
association’ (LATOUR, 1988, p. 205), which offerate what | had been looking for in
studying the production of soya in Argentina, withdvaving to define all the separately
defined domains like - the social, the economicathe political — with which the GM soya
production in Argentina was related. ANT stres$ed tve don’t impose any hierarchy on the
actors, both human and nonhuman, we are aboutctuater. We just follow them, wherever

they might go which shows a methodology that iy \e&fferent from conventional ones.

1. Soya production from an ANT per spective

At present soya, either in the form of oil or mealn high demand by fast growing
economies like Brazil, China and India. Also thedfiean Union’s (EU) economy accounted
for over 10 million tons of soya oil in 2012. Madt this demand is met by the three biggest
producers of soya (figure 1), The United States)(B8azil and Argentina (NASSAR alli,
2011, p. 6). If we want to study the productiorsofa we see ourselves confronted with what

might be characterized as an “overwhelming impoessdf chaos and disorganization”

(PLOEG, 2009, p.1).

Production of soya beans, meal and oilin 2012
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Figure 1.Production of soya beans, meal and oil in 2012 by the three main producers and exporters of
soya
Source: FAO (n.d.).
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According to Bruno Latour (1992, p. 278) a ‘tugvwasdt’ has gone on in the social
sciences between explaining society from natureexplaining nature from society, by

distinguishing between subject and object:

This tug-of-war is played in one dimension. Itus fto play but after twenty years of
it we might shift to other games, especially sitgaakes incomprehensible the very
linkages between Nature and Society we wish to @adcfor. | claim that the only
way to go on with our work is to abandon this franfereference and to set up
another standard, all the more so if other scha@arsn to make it more subtle, more
precise by adding finer divisions and other labelsthe same one-dimensional
yardstick (GIERE, 1988). We do not want finer dieiss and new schools of
philosophy of science. We want philosophy to dgats and discover the origin of
the yardstick in order for us to overcome it.

The production of soya in Argentina consists ofagt\heterogeneous network of both
human and nonhuman actors that occupy places batiat might be defined as “the rural”
or “the global” and the actors interact with eatiheo irrelevant of their geographical position.
Which makes that we are forced to rethink our cptioa of geographical scale? Although
we know that “the local”, “the global,” and “the ono-, meso-, macro level,” don't exist as
such, we should look at them as “points of viewnetworks that are by nature neither local
nor global, but that are more or less long and nootdess connected” (LATOUR, 19%®ud
SMITH, 2003, p. 35). In looking at actor networksstway we can at last go beyond the
‘modernistic ontology’ of binary opposition and éig move back and forth from the rural to
the urban, the local to the global and from thenfdap the laboratory. ANT makes this
possible because it takes both humans and nonhumtarsccount as actors. Instead of only
studying the human actors or what might be callled Social’, which implies that nonhuman
actors are mere passive actors completely adaptablese by humans (SOUSA; BUSCH,
1998, p. 351). But what if a soya seeds won't greamyweed becomes resistant against
herbicides designed to Kkill it, a combine breaksvl@uring harvest? Who is the actant in
these cases? Although ANT takes these nonhuman smisusly, it doesn’t assign
‘intentionality’ and ‘freedom’ to them the same wag do to humans (VERBEEK, 2011, p.
4), ANT doesn't attribute purposiveness to “natume” “technology” (SOUSA; BUSCH,
1998, p. 350) but it accepts that human and nonhwantors simply can’t be separated. In the
same way human and nonhuman actors never act #ha@yeare always embedded in an actor
network (SOUSA; BUSCH, 1998, p. 351). What sets AdypRrt from system theories is the
view that human and nonhuman actors are constianddshaped by their involvement, their
interaction with each other (LEE; BROWN, 1994, @5Y. “The actor network is reducible
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neither to an actor alone, nor to a network” (CAINLA1987, p. 93).

This irreducibility is the first principle of ANTsadeveloped by Latour (1988). This
principle states that “nothing is, by itself, eitheducible or irreducible to anything else”
(LATOUR, 1988, p. 158). If we should accept thet fdat things could contain one another,
could be reduced to one another, this implicitlyamee that things can become bigger than
others, because they include these others. “Theyrbe impressive, majestic, sacred,
intoxicating, dazzling” (LATOUR, 1988, p.190). Thégecome the “society”, the “culture”,
the “Modern World”, or the “globalized world”. Thiadds to things something more that
comes from beyond the facts (LATOUR, 1988, p. 19B)s means there is no “society”, no
“culture”, no “science”, no “theory”, no “law”, nd‘economics”, no “capitalism”, no
“globalization”, no “nature” (LATOUR, 1988, p. 2A07). There are only trials, trials of
strength or weakness (LATOUR, 1988, p. 158). Tklabthe world from an ANT point of
view we see a field of forces, “a seamless webet#Htions in which particular persons are
able to speak for institutions, technical objecstsatural objects” (SOUSA; BUSCH, 1998, p.
351). In this way we will look at the soya prodoctiin Argentina moving freely through the
field of forces in which this production takes maeithout having to confine the human and

nonhuman actors to certain ‘fields’ or ‘levels’.

2. Seeds

Almost all the soya produced in Argentina is geradly modified (BRAVO, 2010, p.
9; BISANG, 2003, p. 1), so this research is abbetgroduction of GM soya as opposed to
soya that hasn’'t been modified to become resistagilyphosate based herbicides. Genetic
engineering is different from “traditional” plantdeding in the sense that it is process of
direct manipulation by adding or removing specifienes without the side effects of
unwanted genes being transferred which make itoagss of trial and error (PARAYIL,
2003, p. 981; CELEGet alli, 2005, p. 531; CELLINIet alli, 2004, p. 1091) leading to
heterogeneous outcomes. By breeding plants in figlels the control or domination over the
plants is limited and so is the control over thécomes. So the plants have to be brought into
the laboratory to be able to be fully dominatedobgaking them down to their DNA and their
individual genes. Therefore genetic engineerindaster because it is more specific. The
balance of power is being reversed in such a wayttie plants, seeds, and DNA’s can be
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dominated. With genetic engineering first the chtaastics needed to modify a crop is being
determined, for example resistant to pests andgthtoar higher nutrition value and then they
search for genes in animals or other crops to gdeotinese characteristics, these genes are
decoded and sometimes redesigned and then puthiatmrgeted crop (PARAYIL, 2003, p.
981). This sound like a linear process in whichghres and cells can be manipulated without
difficulty. This is where ANT shows its strength bging able to enter the laboratory, but also
by being able to zoom in onto the actual procesgeoktic engineering and look at the actants
involved. When the gene with the preferred chargstie, in this case resistance to herbicides
based on glyphosate, has been selected it is bengferred using the recombinant DNA
technique to another organism. But the gene with desired characteristic is being
transferred together with a selective marker géhese are genes which present resistance to
a selective agent, most often an antibiotic (CEL&@lIli, 2005, p. 533). This is done to be
able to select the GM organisms from the unmodifted the ability of the gene to act, in
conferring resistance to an antibiotic, is useddlect GM organisms, because the resistance
to the antibiotic makes only the GM organism vigjlihe non GM organisms will die.

For the modified genetic material to enter a éelthis case the cells of plants, the cell
wall poses a formidable barrier to overcome (SANBOR alli, 1987, p. 27). The cell resists
the entry of genetic material, the cell acts by altdwing foreign genes to enter. Therefore
different techniques have been developed of whith bacterium transformation and
microballistic impregnation are the most widely disgith GM crops. The microballistic
impregnation is done by using a gene gun that fifgsite particle of gold or tungsten coated
with the desired gene and selective marker gemeugh the cell wall into the living cell,
without killing it (SANFORDet alli, 1987, p. 27; CELEt alli, 2005, p. 533). After the
transfer the organisms can be grown in a culturgatoing antibiotics (or another substance
to which the selective marker gene is resistanle GMO’s become visible because the
unmodified organisms will die. So the soya seegidyding dominated in the laboratory have
been redefined as GM soya seeds and more spdgificahe case of Monsanto they have
literally been redefined by being named RoundUpdg®&R) soya seeds, named after the
herbicide based on glyphosate which is also pratibgeMonsanto under the name RoundUp
(BRAVO, 2010, p. 18; FILOMENO, 2013, p. 37).

This chain of actions can be described as intememse which is the group of actions
taken by an actant, in this case Monsanto, to imposl stabilize the identity of other actants
(CALLON, 1986, p. 8), in this case the GM soya se@donsanto problematized the problem

of agriculture in the sense that the weeds arengeatato the soya plants and obliged the
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farmers to work very hard to get rid of so by makihe GM soya plants resistant to
RoundUp herbicide, all the weeds die except forGiv soya plants, making the work of the
farmers much easier (FILOMENO, 2013, p. 37). Seimblematizing agriculture in this way
Monsanto has extracted the soya seeds from itexorBy genetically modifying the seeds
they have taken away the danger of weeds that daonathem. At the same time they force
the other actants involved, the farmers for exanpladopt their form of production and by

claiming the patents on the GM soya seeds, Mongdae®to disassociate other actants.

O

AN

Figure 2.The process of disassociation the M onsanto established between the GM RR soya seeds and the
other actants
Source: Taken and adapted from Callon (1986, p. 12)

Let's say that ‘A’ is the GM soya seed producedMmnsanto and ‘B’ is the GM soya
seed, by genetically modifying and claiming theepaton the GM soya seeds Monsanto
consolidates and redefines the identity of ‘B’ larmng them RR soya seeds, on which they
have the patent (FILOMENO, 2013, p. 37) and in ghiscess of interessement, it cuts off all
the other associations that might redefine thetityeof ‘B’ in another way (CALLON, 1986,

p. 9). These other actants might be ‘C’, the fagribat have a different way of selecting and
producing the seeds they want to sow the next ye#it could also be ‘D’, another company
that develops seeds for the market, for example RENGUE, 2005, p.317) and ‘E’ could
be the weeds that are unable to act on the GM RR seeds. In this way Monsanto changes
the balance of power in its favour.
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Monsanto, as one of the actants in this trial &rgjth and weakness is dominating the
seeds by taking them into their laboratories, wlikes have the upper hand and are able to
dominate the seeds, experiment with them and chgniieir genetic structure (LATOUR,
1988, p.83). This process of domination makes thga seeds into an immutable mobile
(SOUSA; BUSCH, 1998, p. 352). The seeds have besteb down to their germplasm, put
in petridishes, coded to be stored and archivedsaed bank. The International Union for the
Protection of New Varieties of Plants (UPOV) estti®d in 1991, and the agreement on
Trade-Related Aspects of Intellectual Property Rigbf the World Trade Organization
(WTO) in 1994 (FILOMENO, 2013, p. 36) provide fdrig immutable mobile to be sold in
other parts of the world, by protecting the patdr®R soya seeds. Through this process of
interessement, Monsanto has enrolled the GM sa@sseneaning that they accept the role or
the identity as defined and consolidated by otheora (CALLON, 1986, p.10). Just as
Monsanto has enrolled the glyphosate based heebRodindUp.

Both these enrolments however are far from stablgiven. In both cases the actants
involves are far from passive. With the enrolmehttte GM soya seeds Monsanto also
redefines and tries to consolidate its alliancdthie farmers. By obtaining the patent on their
seeds, Monsanto forces an alliance with the farneebsiy their seeds. The patenting is again
a form of interessement, it redefines the idertdityhe farmers and their alliance with seeds.
The farmers used to own the seeds they producey,ubed to keep part of their harvest to
use as seeds for the next campaign, or they mahbstrade them with other farmers to
obtain the best seeds for sowing (FILOMENO, 2013, 37; BUSTOS, personal
communication, 18 November 2013). Monsanto sells GM soya seedsaltwtesistant to
RoundUp, and the farmers have to pay for the sebkdsherbicides and the costs for the
intellectual property that Monsanto has on GM RRasseeds and the RoundUp herbicide.
This interessement, if successful, might lead ® é¢hrolment of the farmers in that they
accept the new role they have been given as comsumetead of owners, of the GM soya
seeds and herbicides of Monsanto.

With the RR soya seeds of Monsanto becoming imnteitadmbile, they can be sold
by Monsanto to other seed companies. Asgrow was ainthese companies to which
Monsanto sold its germplasm needed to produce Biesdya seeds. Asgrow was taken over
by seed company Nidera that eventually was grathtedlistribution and commercialization
of the first RR soya seeds in Argentina in 1996.(WENO, 2013, p. 44). So it wasn’t
Monsanto that introduced their GM soya seeds ireAtiga, but Nidera. At that time Europe

did allow for 18 GM products, including crops, flerg and vaccines, to be introduced into its
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market, but with the outbreak of BSE or “mad cowgedise” confidence in food safety
plummeted in the EU and although the BSE had rectdconnection with GM crops, people
were suspicious of the possible dangers of GM c(BFAALBERG, 2001, p. 5). Argentina

became the first country in Latin America to alldar GM crops to be produced on its
territory (PRAALBERG, 2001, p. 4). Without the patebeing obtained the farmers could
purchase the RR soya seeds relatively cheap agdwviie allowed by law to trade and save
some of their harvest for the next campaign. ThgeAtine state protected the Argentine
farmers by state law n°. 20.247 which states th#diin which Argentine farmers are allowed
to save seeds from their land.

The alliance that Monsanto has forged with the &asrand thecooperativas was
defined by some of the interviewees as too expenfiv the small producers and was even
called prostitution by the hands of Monsanto (COGI&sonal communication?' Dctober,
2013). This position is also being voiced by thH#edent agricultural associations that are
allowed to speak for the farmers that formulateirtmeessage through their magazines,
websites and also through scientific report theydendoy associating with universities
(FILOMENO, 2013, p. 46). The agricultural asso@a#i partaking in the discussion
surrounding the patents on RR soya seeds are tededon Agraria de la Argentina (FAA),
Confederaciéon Intercooperativa Agropecuaria Codpera Limitada (ConlnAgro),
Confederaciones Rurales de la Argentina (CRA) &edS3ociedad Rural Argentina (SRA).
All are allowed to speak for small, medium or laggeducers or the agricultural sector as a
whole. In respect to the patents on RR soya sdesls dlways defended the right of the
farmers to save their seeds through publicaticarti€les in their magazines and other media
in order to influence the Argentine minister ofiaglture in his decision.

So besides the FAA, CRA, ConinAgro, the SRA andstia¢e interrupting the alliance
that, Nidera and other seed companies tried tcefanigh the farmers, some other companies
establish alliances outside the law, by tradingggilly on what is called thdolsa blanca
(BUSTOS, personal communication, ™ November 2013), which is the black market for
seeds. Seeds companies like Nidera however trgsione their alliance with their patented
seeds by participating in a private royalty coll@ctsystem based on individual contracts with
producers. This system was created by the Asociadifgentina de Proteccion de las
Obtenciones Vegetales (ARPOV) in 1999 (FILOMENO120p. 45) which allows the
participating seed companies to conduct inspectionthe seeds saved by farmers. Monsanto
at the same time tried to restore its alliance bgsg@cuting in countries that imported

Argentine GM soya and did recognize its patent, teir claims were rejected. At the
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moment Monsanto, just like the ARPQOV is applyingystems that works with individual
contracts between them and the farmers purchak#ig $eeds (FILOMENO, 2013, p. 47).
And the ultimate step taken by Monsanto is obtgrire patent on their newest generation of
GM RR soya seeds, which they redefined as INTACTR2RPro (Monsanto, n.d.) and has
been developed especially for South-America. Bg tHionsanto is continuing to try and
consolidate their alliance with the farmers, fogcthem into paying for their seeds every time
they want to sow them. In this way again redefimang enrolling the GM soya seeds.

All these actants show that the introduction of B#ya seeds is far from linear. It
wasn’t Monsanto alone that just implemented thes@ff seeds in Argentina. It was through
an actor network in which the Trade Related Aspetisatellectual Property Rights (TRIPS)
and the International Union for the Protection @WNVarieties of Plants (UPOV) treaties, the
laboratories of Monsanto, Asgow, Nidera, contraatsl the Argentine farmers and their
representative institutions like the FAA, CRA, SRAd ConInAgro who all interacted with
each other and tried to define the situation inhsaovay that the balance of power would
change in their favour. The introduction of GM csap not as powerful as it sometimes is
being portrayed. This is also shown by Herring @06oncerning the introduction of Bt
cotton in India, where the farmers produced thein @t seeds, which Herring (2007, p.135)
redefined as ‘stealth seeds’ without paying rogaltio Monsanto. And it might just be the
interruption of the relation that Nidera and Mortsatried to establish with the Argentine
farmers through the patent on their seeds, thaGttlesoya could spread so rapidly through

Argentina.

3. Sowing

The sowing of the GM soya seeds is done througlst@ms that doesn’t acquire for the
field to be ploughed, it inserts the seeds diretttp the ground at the required depth and
with, which limits the disturbance of the soil stture (TRIGOet alli, 2009, p. 1). This
system is called no-tillage, zero-tillage or, inaBgh, siembra directa The system was
developed to prevent or decrease soil erosion. dtesirred when the production of oilseed
crops was increased and the farmers tried to lihet risk of losing their harvest due to
extreme rainfall during the autumn. Soya is sovamfiNovember till March and to save time
the farmers burned the remnants after the firstdsdy so they could immediately sow the
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next campaign. This intensification of the prodocticaused a decrease in the soil fertility
(TRIGO et alli, 2009, p. 2). The no-tillage system was developihin a field of forces in
which agricultural engineers of the INTA, fertilizefarmers, iron discs, metalworkers,
universities and many other actants worked togdifRIGO et alli, 2009, p. 4).

The agricultural engineers of the INTA made therddgtion of the soils visible by
investigating it and writing reports about moretairsable ways of cultivation, which was part
of the Proyecto de Agricultura Conservacionista @Aa conservation program (TRIGE
alli, 2009, p. 4). This was the beginning of the chandgalance in favour of the agricultural
engineer. The solutions to the problem of soil ddgtion were defined by the agricultural
engineers, based on their own research, but alsofearmation from the US that became an
immutable mobile through research and science tepmd sometimes through visits of
Argentine farmers to the US to see the no-tillagegesns developed there in practice (TRIGO
et alli, 2009, p. 5). Solutions were sought in the uséedflizer, crop rotation systems and
vertical tillage of the soil. The agricultural engers of the INTA could also make their time
and change the balance in their favour becausehefway they moved and positioned
themselves. The INTA established experimentalatatthroughout Argentina. These stations
were close to the farmers so the agricultural esgg® could learn from the farmers
themselves and see the problems the farmers erpedewith their own eyes. The
experimental stations of the INTA therefore playedimportant role in developing the no-
tilage systems further and adjusting it to locatwumstances, for which it worked in close

relation with the farm machinery industry (TRIGDalli, 2009, p. 5).

4. The agricultural emgineer

Both in the literature and some of my intervieweedined Argentina as “lacking
behind to the rest of the world in the adoptioresfilizer, hybrid seeds and the wider process
of mechanization between 1950 and 1980.” (BISANGQ3 p. 2), lacking technological
innovation (TRIGOet alli, 2009, p. 2) and “Argentina lost pace with thet sthe world”
(URRICARIET, personal communication, ®2November 2013). However this idea of what
has been named the “green revolution” followed l®y ‘‘gene revolution” doesn’t apply in a
world of forces and actor networks where actors eniddeir own time (LATOUR, 1988, p.
49). The agricultural engineers in the INTA werekmng their time by translating their
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knowledge into conservation programs that introdufegtilizers and crop rotation systems,
which in turn asked for the expertise of the adtical engineer to plan the sowing of the
different crops and determine the amounts of feetilthat needs to be applied in relation with
the nutrients present in the soil. When soya adrimeArgentina the farmers didn’t know what
to do with it. Until then farmers had been mainkpgucing wheat or corn. So GM soya
demanded for the farmers to learn how to cultithie unknown crop (TRIG@t alli, 2009,
p. 2). The GM soya required an actor that coulddiate this GM crop and its alliance with
herbicides and fertilizers. This left room for agiiural engineers to make time and forge an
alliance with the crop. In doing so they redefiniee alliance between the farmer and the GM
soya and changed the balance of power in theirulavAnalysis of the soil is needed to
establish how much and which kind of fertilizemiseded for the soya to grow, the kind of
weed present in the field has to be determinethiselection of the most effective herbicide.
And to keep the soil fertility from degrading th@gs with which to rotate the GM soya have
to be selected. All these actants have to be dettby the agricultural engineer after which
sowing can begin.

The result of taking samples of the soil, plangigg and seeds and bring them into the
laboratory to dominate them and to be able to sultfeem to experiments to determine the
amount of the nutrients present in the soil, plargins and seeds is that they can be
translated in numbers and tables which can beegatioin papers making this information
mobile and the agricultural engineer only has adr calculate the amount of fertilizer that
is needed per hectare. In Chaco for example the®aiains a high amount of potassium, so a
fertilizer should be chosen that doesn’t contaitapsium (COGNO, personal communication,
1% October 2013).

5. Herbicides

The need to use herbicides introduces another afaactants to the production of
GM soya in Argentina. Farmers can do the sprayinthe fields themselves for which they
have to buy a spraying system that they can punhbeheir tractor or buy special tractors that
are designed only for spraying. The rise in hed@cand pesticide use in Argentina has been
connected to a rise of health problems in citieb tamns surrounding the fields in which GM
soya is being produced. Dominguez & Sabatino (2q1166) registered the cases of
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contamination in Paraguay and Argentina betweer? 20@ 2007 and came to a total of 65
cases, of which 40 occurred in Argentina. In 72 &P%the cases it concerned contamination
effects on people and in 27,5% contamination ofmafs or crops (DOMINGUEZ;
SABATINO, 2011, p. 67).

Many farmers of MOCASE-VC mentioned cases of matiation in the nearby
village, like MOCASE-VC member, Beco (personal commication, 4 October 2013,

Santiago del Estero):

They are waiting for an national investigation am@ participated in some
assemblies in Buenos Aires in which a doctor pgdted that had done experiments
with rats and chickens and the effects of agrocbalwi are the same, the
contaminated them and here in Colorado there atéommations and children of
which some organs are missing. Here not but [...Joaln15 kilometers from here.
Here they don't sow because of the animals hereinbGolorado when you pass in
a car or on your motor when they are fumigatingergthing is poison, and it
doesn’t bother them because they are businessgsddm’t bother.

Mister Mellinger (personal communication,™38eptember 2013) doesn’t believe that

people can get cancer of the herbicides used direlds:

That is politics because really this system of aorihation it could be partly true,
but | tell you if someone is living in a town ortyiand says that he has cancer
because they are fumigating on the fields, theonftdunderstand that the applicator
with whom | am working for years is still alive. Sahink that this is all a big
talking circus. Because when today a fumigator ¢més front of my house | can't
say that | will get cancer because of that. Satisopkay, | agree that we have to be
careful, we are all producers and there are pradubat are very offensive and they
use many things [...] but this isn’'t the way, thistie way nowadays with the
rentability that this occurs.

In the province of Chaco there is a law that presidome kind of restrictions for the

use of herbicides:

There exists a ley in the province to establishtéino the spraying, a regulation
especially for the management of agrochemicals thede exists uncertainty in

respect to the conditions that need to be takem &wcount, this is where the
contaminations can occur, so application withintaiar norm that have to be

considered and must insure a low risk for the coytion and the environment. In

respect to this there are regulations in this pro&ilChaco] that establishes different
standards for the application, which is a goodghirecause one can talk with a
producer and control the application with thesaulatipns and you can prohibit the
application or you can sentence a producer forasoimation so regulations are
necessary (Marcelo, personal communicatidrQg&tober 2013, Chaco).
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But legislation doesn’t stop the herbicide fromlabbrating with the heat of the sun
that evaporates the herbicides so they form a ctbatlis transported by the wind to other

parts around the soya fields.

6. Growing

One actor that neither Monsanto, nor the agricaltengineer can enrol is the climate,
the intensity and amount of sunshine or rainfalll éime intervals between the two. These
actants become the most important ones duringrtieethat the seeds develop into plants and
the soya plants develop their beans. And put thiewdtyral engineers to the daunting task to,
within this field of forces, to ensure the harvekthe crops, but it also puts people up to the
task to organize themselves in securing their actewater. All the people that | spoke with,
both in Chaco and in Santiago del Estero talkediathee weather and that they were waiting
for it to rain. Chaco has a history of both floaglsnand droughts (ALTAMIRANO, 2013, p.
25). During my field research Chaco was experiem@ndrought that was in its third year
which was almost historical. In 1978 it rained 3fhth and from January until the beginning
of October 2013, it had rained only 327 mm (CANTER@ersonal communication®™1
October 2013).

The drought interrupts the alliances that actargdrging to consolidate. For example
the alliance between fertilizer, no-tillage sowiagd crop rotation that INTA is trying to
consolidate, to keep the soil fertility stabilizesd,being interrupted. Especially the alliances
with crops other than GM soya, like corn, wheat @odghum is being interrupted. The
shortage of rain at times doesn’t allow for moranthwo champagnes while oilseed crops,
like GM soya and sunflower need to be rotated vegneal crops, like corn, wheat and
sorghum for the soil to keep its fertility. This ihe solution that INTA poses to their
problematization of the decrease in soil fertilifyhis solution is published by the INTA in
magazines and it advocates the alliances betweens of fertilizer, no-tillage sowing and
rotation of crops as a sustainable agriculturatiica (FERRARI, 2010, p. 6). This alliance is
being threatened by the shortage of rain but ajsbid difference in price that farmers receive
for GM soya beans, GM corn, GM wheat or GM sorghtiinfarmers can only sow two or
three times they prefer forging an alliance with Glglya to ensure the highest financial

return. In this way the alliance between GM soyd #re rotation crops is being interrupted
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by the price famers can receive by selling thedpaafter harvesting. The balance of power is
in favour of GM soya beans. But the extreme drosigintChaco and Santiago del Estero, also
influences the GM soya production and might tura balance in favour of other, more

drought resistant crops like cotton.

7. Drought

With the alliance between the heat and the usesdditides changing the balance of
power the farmers in both Chaco and Santiago defr&sssociate with all kind of actants to
consolidate their access to water and in this wagd to change the balance of power in their
favour. Mister Brabo who has 25 hectares, forgedlbance with other farming families and
they put money together to be able to hire a lawgearanslate for them his knowledge of
finance which allowed them to buy a wind mill tonpoi water, a water tank and a machine to
grind the fodder for the animals. They started ggoaiating with other families which made
it possible for them to forge alliances with thirfgs the pigs and a grinding mill. Then they
went on to forge alliances with water mills, watinks and water hoses which enabled them
to change the balance of power a little bit in thfavour by joining together and to be
independent and able to solve their own problems.

In Santiago del Estero the indigenous farmers atsaght cooperation with other
families which cumulated in the MOCASE-VC and tleso associated with wind mills to be
able to pump up water for the animals. They alsothsir metal roofs to gather rainwater to
use as drinking water. This alliance is being tteeed by the airplanes that spray the fields
with herbicides and contaminate the roofs and vwellthey can’t use the water anymore. This
is especially problematic with the public schoahttiis surrounded by fields on which GM
soya is cultivated. When an airplane passes oeesc¢hool the well is contaminated and they
have to empty the well and clean the roof for iboused as defined by the: for collecting

rainwater.

8. Harvest

When the alliances between the farmer, the GM sdbdsherbicides, the no-tillage
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machines, the fertilizer, the soil and the sun gredrain aren’t interrupted by all the actants
mentioned above the GM soya seeds can developlatts and they can develop their soya
beans that can be harvested. This is done with twslthat are designed to harvest the GM
soya beans or other grain crops like wheat or cbine. GM soya plant is being cut and then
within the combine the plants is being separatethfthe GM soya beans which are being
transported into a trailer driving next to the comeband transport the harvested beans off the
field. Then another alliance is made with trucksttansport the GM soya beans to a
corporation if the farmer is a member and hereGM soya beans are being redefined into
GM soya meal or oil. Other producers might transgwgir harvest to the city of Rosario and
send their harvest by truck to one of the millsuab Rosario that will redefine the GM soya
beans into meal, oil or biodiesel. The important®osario in the soya actor network also
becomes visible during the harvesting period onrtes around the city. The amount of
trucks needed for the transport of the GM soya $darthe cordon of Rosario is so big that
they act on the traffic around the city by caudiradfic jams. The majority of the GM soya
beans, meal or oil is being exported through aarale with freighters that link the GM soya

beans, meal or oil to the biodiesel refineries umdpe or the mills in China.

9. Taxes

Currently the national public debt of Argentinali85,568,852,459 US dollars (The
Economist, n.d., accessed dhBugust 2014). Argentina has had to deal with hiyfiettion
through much of the 70s, 80s and 90s to changbalaace of power in their favour and stop
the hyperinflation the Argentine government rededirthe value of their peso by linking it
directly to the US dollar, one peso equaled oneeAtige peso. This decision was also
supported by the IMF (STIGLITZ, 2002, p. 2). Thdyoway that the Argentine government
could spend beyond its means was to borrow mondwer@&/the US could sustain its trade
deficits, because other countries were, and s&l] willing to finance this debt, they didn’t
want to finance the debt of Argentina when the dsroutside Argentina were changing the
balance of power in disadvantage of Argentina, deency in Brazil went down and the
Euro which made it difficult to compete with Brazihd less money came in through trade
with the EU and finally Argentina couldn’t pay theterest on their debts, and therefore

couldn’t maintain the balance of power any longed ¢he Argentine economy defaulted in
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2001 (STIGLITZ, 2002, p. 3). After the crisis thegéntine government forged alliances with
all kind of funds that bought state bonds that @ve changed the balance in their favour
because these bonds are currently worth billionsdafars and they have enrolled the
Argentine state as debtors. To be able to payritezdst on its debt the Argentine state as a
network ‘acted at a distance’ (SOUSA; BUSCH, 1988351) on the GM soya network
through resolution n°. 125/08 by which they entbk GM soya farmers or exporters to
generate income for the state. When the GM soyatigested and it arrives at the port of
Rosario it will be redefined into an export prodoct which the Argentine government has
imposed a tax to obtain permission to export GMasajther in the form of beans, oil or
meal, to other countries. The resolution doesn&cmiminate between producers, every
producer has to pay this percentage of the pritkeofsM soya. This resolution interrupts the
alliance between farmers that have only 25, 5006r Hectares and want to export their GM
soya harvest. But the high price that exportersgetrby exporting or selling their GM soya
beans to an exporter also elevates the value df danwhich GM soya can be sown. Some
small farmers therefore choose to rent their laodsroducers that do have the machinery or
the money to hire the machinery necessary for spuhiose fields. This changes the actor
network in which GM soya is produced towards aroractetwork that is defined by the
interviewees as an actor network without farmerg$BOS, personal communication, ™1
November 2013; MELLINGER, personal communicatiodf’ $eptember 2013; FERRERAS,
personal communication, 9&eptember 2013). The costs are too high to pafaforers with
small plots, so in not discriminating between farsnedoes discriminate against farmers with
small plots.

On its introduction the resolution n°. 125/08 $et ¢xport fee on 10% of the price of
the amount of GM soya that was being exported. peicentage rose within four months
from 17%, 23%, 28% and eventually to 35% in Mardh2008 (BUSTOS, personal
communication, 1 November 2013). The height of the taxes was tjreoupled to the
international prices, which would mean that if fmce of GM soya on the international
market would rise to 600 dollars per ton, the Atgenfarmers would have to pay almost half
of it in the form of export tax to the government.

With the balance of power being changed in the daw$ the Argentine government,
the SRA, ConlnAgro, CRA and FAA decided to colladder They decided to participate in a
strike acting on the traffic on all the main roddading into the city of Buenos Aires by
barricading them with farm vehicles (BRAVO, 2010, p; CIBILS, 2011, p. 51;
URRICARIET, personal communication, ®November 2013). In doing so they tried to turn
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the balance of power in their favour. In the distois that followed the Argentine
government defined the countryside as a place wtherebig land owners of the SRA still
lived on their estancias while the laborers lived poverty (BUSTOS, personal
communications, 1 November 2013). While the SRA and the FAA throutghpresident
Eduardo Buzzi defines the countryside as the biggesnomic sector that keeps the
Argentine economy going (LA NACION, f4August 2013). But instead of supporting this
important sector for the Argentine economy thidatmration was being made more difficult
by the export taxes imposed on GM soya and otlogrscr

Further costs are threatening the alliance thandes in Chaco and Santiago del
Estero have tried to establish with GM soya. Nexthte fact that the export fee of 35%
doesn’t discriminate between bigger or smaller poeds, it also doesn’t discriminate
between the different provinces. So a farmers likas in the province of Buenos Aires,
which has a much wetter climate and is only at Hiineters of the Rosario harbor, pays the
same export fee as a producer in the much dryesimm® of Chaco which is at almost 1000
kilometers from the Rosario harbor. Through thegportation costs farmers in Chaco and
Santiago del Estero are fined a second time.

Miss Urricariet (personal communication, "22November 2013) of the SRA
mentioned the fact that taxes are the wrong wordhe 35% the government collects on all
the GM soya export, because by paying taxes tgalernment inhabitants hope to see some
of their payments flow back to their province, aitytown in the form of public services like
schools, hospitals, cinemas and theatres. Thig poaiso mentioned by mister Canteros who
lives with his wife and little daughter in the towhLas Brefas, Chaco. He explains that with
the production of GM soya on the fields aroundttven a lot of money is made, but this rise

in income is not met with a rise or developmentheflocal hospitals or schools:

| think that it was a very rapid growth, you se8, 99 the whole world started with
this crop and it experience a very rapid growth #rey left things at the side...in
reality the word ‘development’ doesn’t only mearomamic development, social
development and the health vocations so we hawe neh cities and towns, like
Las Brefias and Charata that have a very poor asid baspital. [...] The quantity
of the gross intern production of the towns grew thiere is no development, with
the schools happened the same. [...] When | needliatge for my daughter in the
middle of the night | don’t know where to go, besaudhe doctor isn't here and the
other hasn't got the stuff and if you go to thegits they have the same that | have
at home (CANTEROS, personal communicatichQttober 2013).

So the alliance that might be possible betweemtbeey earned with the production

of GM soya and the local hospitals, schools andtths is not being made. This alliance is
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also possible with the taxes paid by every inhabitd Argentina. But in its capacity to act at
a distance the Argentine government acts on theegntirey collect in the provinces. During
the government of Carlos Menem, the minister oheaay Domingo Caballo changed the tax
system in the sense that he organized for alldrestto be gathered in Buenos Aires after
which they would be redistributed.

So the taxes paid in Chaco and Santiago del Estely partially return to these
provinces. But the redistribution of the taxes hg government of the Chaco province is
being defined according to the amount of peopléngvin a town or city. So the more
inhabitants a city has, the more money it will reedrom the state. The city of Resistencia
has the biggest concentration of people in the ipoevof Chaco so the majority of the
redistributed taxes go to Resistencia, while thepjeethat produce and paid most of the taxes
live around small towns like Las Brefias. Both tiwees of 35% on the GM soya production
and the redistribution of taxes in Argentina chatige balance of power in favour of the
people living in the cities and into a disadvantmgehe producers living in the towns.

Since of October 2013, the EU has closed its mdidkeArgentine bio-diesel which
accounted for 90% of Argentine export of the alm880.000 tons of soya oil the EU
imported in 2012 (FAO, n.d.). In the same year Btk countries imported over 10 million
tons of soya beans (FAO, n.d.). The EU commiss&as imposed a 340 dollar antidumping
tax on every ton of Argentine bio-diesel (SAMMARTIN La Nacién, 5 October 2013).
Thereby interrupting the alliance that Argentinaigit to consolidate through the export of
GM soya oil, redefined as bio-diesel to Europeanntites. The EU accused Argentina of
dumping and unfair competition. Argentina has otgidat the WTO, but it will take at least
two years for the dispute to settle and until tlenantidumping tax needs to be paid.

10. Thefluid actor

In this chapter we have followed the soya seedsutjir its process of enrolment and
redefinition into GM soya seeds, through its sowarmgl growing until the harvest of the
beans and the redefinition of them into oil or keeakiong the way we have at times followed
other chains of actants connected to the actororktef GM soya production in the provinces
of Chaco and Santiago del Estero. Without assigmmentionality and freedom to the

nonhuman actors we have looked at both the humathsranhumans actors and how they
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acted and interacted with each other and how thagdaon others by processes of
interessement and enrolment and how they acte@$sgting enrolment and domination by
others. We have seen that the GM soya seeds anadé by “science”, but by a whole chain
of actants acting within an actor network, we hagen that the GM soya seeds don’t enter
from the “scientific” into the “agricultural” in # same way we have seen that taxes aren’t
made in the “political” and act on the “social”’ethact in relation to other actors, for example
with the price of soya on the world market, theoral debt of Argentina and the distance to
the Rosario harbor. We have seen how knowledgeetnimg the cultivation of GM soya was
being translated by the agricultural engineers géee them the power to influence the actor
network by their way of problematizing and solvimigthe degradation of the soils which led
to specific actors, like fertilizers, herbicidesdamo-tillage sowing systems to be introduced
into the actor network. And we have looked at hbes$un and wind interact with herbicides
and unwanted relation with the forest, people, amsmschools, water and plants around the
GM soya fields.

We were able to follow all these actants in thioaoetwork, because we looked at
them as actants (human and nonhuman) in a fiddroés that participate in trials of strength
and weakness. This also illustrates the point weatshould reflect on the term scale that is
used within human geography. In following the attame have crossed from what might be
defined as the macro-, to the micro level and ftbenmeso-, to the macro level or the other
way around. At times we might even have stayedetmvben any of these levels. So in order
to really be able to look at developments likeititeoduction of GM soya seeds we shouldn’t
start out by dividing the multitude of actants imt@redetermined micro-, meso-, macro level
structure, we should follow the actants whereveytgo. We were free to follow the actants
because we didn't try to put them into a pre-defiséructure, we know that the relations,
associations and interrelations within the actamwnek are fluid and are constantly being
redefined and are far from linear, and in thisdityi they don’t discriminate between humans
and nonhumans showing that both human and nonhuneues act alone, they are always
embedded within an actor network and are constitated shaped by their involvement and
their interaction with each other (LEE; BROWN, 1994775).

This embedding and the fluidity of the interrelasomake it hard to establish sharp
boundaries on what GM soya is. In this article waveh come to know some of these
identities, in the form of GM soya seeds they amm@mmodity that can be sold to make a
profit, in the eyes of the agricultural engineesyttare a plant that need 75 kg of nitrogen per

ton, to the people living around the field, GM sayad its need for herbicide use causes
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cancer and other health problems, to the Argergmeernment it's a form of income to pay
the interest on the national debt, to the Chinesehigh nutrient pig food and to the EU it is
bio-diesel that lowers the CO? emissions. In eakckhese identities GM soya “contains a
variant of its environment” (LAET; MOL, 2000, p. 2p In their study on the Zimbabwean
bush pump Laet & Mol (2000, p. 252) use the notbnhe fluid to be able to describe this
aspect of an actant. Because of this fluidity, riexthe fact that the boundaries aren’t sharp,
the answer to whether GM soya is successful alsorbes a non- binary matter. The answer
to the questions if GM soya works can’'t be answevétl a simple ‘yes’ or ‘no’, there are
many more relevant answers possible. GM soya npghaf a very profitable crop, but not
for the farmers with small plots, it might provider high nutrient pig fodder, but not for
people. The discussion surrounding GM soya prodoctn Argentina does present the

answer to weather it is successful as being aypimatter.

Final considerations

So the human and nonhuman actors that make upNhsoga actor network in Chaco
and Santiago del Estero have clearly shown to farneterogeneous network in which most
actants could be made visible, not only the mosibie ones that were able to change the
balance of power in their favour but also the ot were being dominated by other actors.
Actants were made to speak by showing them regigiinacting within the actor network
which showed a process that is far from linear. &édoer the way they acted or resisted
shaped and constituted other actors made the GBI actpr network into a network in which
the associations and alliances are constantly besdgfined, interrupted and sometimes
terminated. This brought to the fore the fluidit the GM soya in the form of different
identities within the actor network. GM soya ensungh revenues by selling it on the world
market, but not for farmers with plots of 25, 50160 hectares, GM soya also generates high
revenues for seed companies like Monsanto and &lidert not for the farmers that have to
buy from them. GM soya redefined as bio-diesel Isnhe CO?2 emission in the EU, but
contaminates the air of the people living nearfibles, it feeds pigs in China making their
meat available for more people, but it doesn’t feadgry people. GM soya production might
be successful in the wet climate of the provindeBuenos Aires and Santa Fe, but not in the
dry climate of Chaco and Santiago del Estero, aklds@ya might generate higher income for
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the Argentine state, but excludes farmers with brpédts. These identities might be
categorised according to political ways of reasgnittM soya as tax instrument;
environmental ways of reasoning, CO? emission redoicand herbicide contamination;
economic ways of reasoning, GM soya as an highnieeenerating crop for farmers and
seed companies, even Marxist ways of reasoningsiial farmers can’t purchase the GM
soya and machinery but large scale farmers andsted pools’ can. And finally these
identities also have a moral connotation; GM sagedé pigs in China, but not the hungry
people elsewhere in the world. By formulating thelsmtities in this way, by presenting them
as binary oppositions it might be possible to prsswer the question if GM soy is successful
with a simple ‘yes’ or ‘no’. But what this study s&ried to show is that all these identities
exist within the same actor network and that therses in sticking with the modern
ontology of putting everything in boxes that aremade for it — boxes like “globalization”,
“social”, “nature”, “economic”, “political”, “agriclture”, and “Green-, and Gene Revolution”
— aren’t able to encompasses or explain the hptemty of the identities and the
interrelations between human and nonhuman actdreiGM soya actor network.

By accepting the fact that all these identities artdrrelations between human and
nonhuman actors are part of the same actor netthatkexists in a field of forces in which
nothing is reducible to anything else and there @y trials of strength and weakness
(LATOUR, 1988, p. 158), we have taken science dube ‘tug-of-war’ (LATOUR, 1992, p.
278) between subject and object, or human-, andipdlygeography, the heterogeneity of the
identities described above and the interrelatedhesseen all the actants involved makes it
impossible to maintain this binary opposition tisaat the basis of this “modern” ontology. So
“subject” and “object”, “human-“, and “physical” ggraphy, “nature” and “society” are so
intertwined that it is impossible to separate themnthe same way there doesn’t exist a divide
between “science” and “politics” or “society” andgcience” they are all interrelated and
connected in an actor network. This way of formaotand doing research has both
ontological and epistemological consequences. Tdresaruences for the ontology have
already been mentioned and that is that everytisingal, everything is taken into account,
both human and nonhuman and especially the in&iwal between the two. Epistemological
consequences are that we won'’t present scienc@laseathat offers us the only real answers
because of the method through which they are rekaNe will only state that the world is a
field of forces in which both human and nonhumator@care connected, but without a-priory

stating in which way these connections might ocruexist (LATOUR, 1988, p. 6-7).
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