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Abstract: Argentina aspires to become the global equivalent of Brazil for biodiesel and is well placed to do so. With a 

large, efficient and export-focused agricultural sector, Argentina is the world’s third largest exporter of soy and sunflower 

oils. Growing global demand and, to a far lesser extent, domestic demand for biofuels is contributing to the expansion of 

soy production and processing in Argentina, much of which is centred around the Paraná River. The Argentine biofuels 

sector exhibits clustering at both the cultivation and processing levels, but is also strongly dependent on other 

relationships both nationally and internationally, including research and development linkages with international 

biotechnology firms and the more economically significant soy oil and meal markets. Although the trend of horizontal and 

vertical integration is advanced and likely to continue, we argue that clustering, in the sense of geographic proximity, 

needs to be seen in the context of the value chain. To date, governance of the soy industry has been characterised by 

declining government intervention in production, processing and export processes. In the absence of strong policy, it has 

been left to agroindustry to determine the development of the nascent biofuels sector, towards one focused primarily on 

the export market and leading to substantial gains for some actors in the value chain and losses for weaker players. 

Keywords: Agroindustry, Argentina, clustering, production networks, soy-based biodiesel. 

1. INTRODUCTION 

 At the dawn of the 21st century, the world faces three 
‘grand challenges’: climate change, energy resilience and 
poverty reduction. Many researchers and policymakers have 
been quick to emphasise the potential of biofuels to address 
these three challenges simultaneously and public policy has 
developed rapidly in response. For example, in Europe 
biofuels policy is expressed firstly via the Biofuels Directive 
(2003/30/EC) [1], which requires that ‘biofuels or other 
renewable fuels’ constitute 5.75 percent of the energy 
content of petrol and diesel sold for transport in member 
states by 2010. The Renewable Energy Directive 
(2009/28/EC) [2] has extended this target by establishing a 
mandatory 10 percent target for energy in transport to be 
from renewables. In the US, the Energy Independence and 
Security Act of 2007 [3] mandated the consumption of 36 
million gallons of biofuels annually by 2022. Driven largely 
by energy security concerns, biofuels are viewed by many in 
the US as essential to reducing dependence on foreign oil by 
20 percent within 20 years [4]. China also has a target to 
2020, while Australia, Canada, Colombia, Japan, Mexico 
and South Africa have mandates for bioethanol blends [5]. 

 One consequence of the rapidly growing demand for 
biofuels has been a shift in focus from the global North to 
the global South as investors seek higher productivity with 
lower costs. Many governments and businesses in the South 
have responded positively to the increased global demand for  
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biofuels, highlighting the potential that biofuels offer for 
regional development, job creation and diversified revenue. 
However, research has shown that often these benefits fail to 
materialise and may actually lead to worsening social and 
environmental conditions for many in the developing world 
[6-9]. In December 2008, the European Parliament agreed 
that in order to count toward the EU target, biofuels must 
deliver life-cycle CO2 savings of initially 35 percent, then 50 
percent from 2017, rising to 60 percent when produced from 
new refineries that come on-stream from 2017 onwards [10]. 
The European Parliament has repeatedly referred to the need 
for biofuels supply to be subject to effective sustainability 
criteria, and has specified environmental criteria for this 
purpose, essentially prohibitions on the use of biodiverse, 
high carbon stock, and wooded land (Article 17 in [11]). 

 This paper discusses the clustering of the Argentine soy 
biodiesel industry, its antecedents and its situation within 
global soy oil and meal markets, with reference to both its 
dependence on extended technology and intellectual property 
(IP) networks and to its vulnerability to sustainability 
certification in export markets, particularly in Europe. The 
objective is to illustrate a particular instance of the way in 
which physical clustering of an economic sector may be set 
within extended IP networks that simultaneously support 
economic growth, but at the same time may render an 
emergent sector vulnerable to distant legislation. Although 
the Argentine biodiesel industry exhibits clustering at the 
cultivation and processing levels, this takes place at only 
certain points of the production chain. Production of 
Argentine soy biodiesel is dependent on other key 
relationships both nationally and internationally. Seen from 
this perspective, clusters can be seen as nodes or regions of 
resource transformation located in a wider web of 
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connections. The remainder of this paper is structured as 
follows: in section two we draw attention to some of the 
production networks literature that helps to set clustering in 
context, prior to describing those relationships in Argentine 
practice. In section three we outline the materials used and 
methodology adopted for this study. Section four presents 
the findings of the study and reviews some of the issues 
surrounding the nascent biodiesel industry. We finish the 
paper with some concluding thoughts on the future of the 
Argentine biodiesel industry, particularly in light of 
international environmental legislation. 

2. GLOBAL PRODUCTION NETWORKS 

 There is a substantial body of conceptual and empirical 
work on network approaches to the labour and production 
processes involved in converting resources into end 
products. Early work on international commodity chains 
focused on a staple food commodity and capital good of the 
sixteenth to eighteenth industry: flour and ships [11]. Gereffi 
and colleagues later approached global commodity chains 
(GCC) from a political economy perspective [12]. 
Henderson and colleagues went on to argue that the concept 
of global production networks (GPN) offered a new way of 
understanding globalisation [13], particularly the way in 
which institutions and interest groups operate at multi-scalar 
levels [14]. In this and related work, networks are used as the 
basic unit of analysis, rather than firms. The aim is thus to 
understand economic activity and power or agency as a 
relational process rather than as simply located in 
organisational forms or structures. By seeing firms from this 
perspective, the strategic economic role of a wide range of 
factors and organisations is more clearly evident. 

 The networks approach has been used extensively in 
analysis of the agricultural sector, highlighting (simply to 
illustrate the breadth of topics): the linkages between 
international consumption and the local, socio-economic 
impacts of contract farming [15]; opportunities for 
developing countries to upgrade from buyer-driven 
relationships towards a position in which producers have 
more control [16]; the importance of non-human actors or 
factors in understanding production-consumption networks 
[17]; how agricultural standards and certification interact 
with existing political economic structures and conventions 
[18]; the unexpected power of contract farmers in Honduras, 
producing for the Asian market [19]. 

 Our premise is that understanding clustering in the 
Argentine soy biodiesel case requires attention not only to 
local economic and spatial factors – notably the distribution 
of human and non-human resources – but also to the 
extended value and supply chains that frame the more 
obvious and visible geographical proximity. These factors, 
often geographically remote from the physical clusters 
themselves, both support the clustering and potentially – 
through the possibility of the withdrawal of that support – 
pose a risk factor. For this reason we need to understand key 
factors in the extended soy biodiesel value chain, in addition 
to the regional natural resource base and socio-economics. 

3. MATERIALS AND METHODOLOGY 

 Methodologically, the paper is a case study of an 
Argentine economic sector involving, as a means of enquiry, 

exploration, description and explanation [20-22]. This study 
is an in-depth description of a specific context and situation. 
As such, it illustrates trends and issues that are both 
intrinsically of interest and that may be explored in further 
work, be these additional case studies for comparison or 
larger-scale, more quantitative work. 

 The materials used are documentary evidence obtained as 
part of a wider assessment of the environmental and social 
sustainability of Argentine biodiesel production [23, 24]. 
The empirical component of this paper is based on 
stakeholder interviews that were carried out in Argentina 
between July and August 2008. This qualitative evidence is 
supported by the review of relevant academic and grey 
literature. A total of 19 depth interviews were held with 
stakeholders from government (4), academia (6), farmer’s 
organisations (2), the biofuels industry (3) and NGOs (4). 
Stakeholders were chosen for interview on the basis of their 
involvement in the biofuel and/or agricultural sectors. The 
opinions and attitudes of the stakeholders towards the 
nascent biodiesel industry were diverse and often highly 
polarised. Some, principally those representing industry and 
farmers, argued that biodiesel represented an exciting 
opportunity which Argentina was uniquely placed to 
capitalise on. Others, however, expressed concern that the 
additional demand for soy, created by the developing 
biodiesel industry, would lead to further expansion of the 
agricultural frontier, leaving rural communities and the 
environment to bear the brunt of this expansion. All 
interviewees expressed concern that an appropriate 
governance framework to mitigate the negative impacts of 
the developing industry had yet to be developed. In 
producing this paper, we recognise that our positionality 
(that is to say our values, positions, framing of the research 
question and interpretation of the data) means that this 
research cannot be value free and objective; however, by 
interviewing stakeholders from across several sectors, and 
supported by grey and academic literature, we have 
attempted to minimise researcher bias. 

4. RESULTS 

 Despite being a relative newcomer to the biofuels 
industry, Argentina is well placed to meet growing 
international demand for biofuels, particularly for biodiesel 
[25]. Globally, Argentina is one of the top three producers 
and exporters of vegetable oil and is the largest global 
exporter of both soy and sunflower oils [26, 27]. The 
soybean (Glycine max) is the principal feedstock of the 
developing biofuels industry in Argentina. Although 
research is being carried out into other possible feedstocks, 
such as Jatropha curcas and algae, soy is likely to remain 
the industry’s principal feedstock for the foreseeable future. 
Clustering occurs at both the cultivation and processing 
levels; with the majority of the biodiesel sector located in the 
central Pampas region, enabling easy access to the Paraná 
river- a waterway with deep water suitable for large, export 
bound vessels (Fig. 1). 

4.1. The Argentinean Policy Context 

 No sector-specific policy can wholly be understood 
without its political and economic context and this is very 
much the case for Argentina, a resource-rich country with a 
land area some 11 times that of the UK but two thirds the 
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population. Argentina’s economy is relatively, but not solely, 
dependent on commodity exports, with primary goods and 
processed agricultural products constituting some 57 percent 
of export value in 2007, and with manufactured output 
constituting some 31 percent of export value in the same 
year [29]. 

 

Fig. (1). Argentina's crop production areas. Source: [28]. Major 

rivers and ports are indicated. There are 23 provinces in Argentina, 

this figure shows only the key soy producing provinces. Guide to 

provinces: BA = Buenos Aires, LP = Las Pampas, SL = San Luis, 

CD = Córdoba; ER = Entre Ríos, SF = Santa Fe, SE = Santiago del 

Estero, CR = Corrientes, CH = Chaco, SA = Salta, T = Tucumán. 

 Following the election of Peronist candidate, Carlos 
Menem in 1989, liberalising policies were pursued that 
pegged the currency to the US dollar, deregulated commerce, 
privatised industry, and reduced social programmes, 
instituted in return for assistance by the International 
Monetary Fund [30, 31]. A decade of rapid economic growth 
was followed by economic collapse in late-2001, when the 
accumulation of international debt failed to be offset by 
short-term injections of government revenues from the sales 
of state enterprises and the fortuitous expansion of foreign 
markets [31]. Until the 2008 global financial crisis, high 
global economic growth had kept commodity prices high and 
had helped stave off further turmoil [23]. With contracting 
global growth, a high national debt and domestic inflation, 
exports of grains, cattle and agricultural commodities will 
likely remain vital to the national economy. 

 The liberalising policies of the 1990s have resulted in a 
weakened role for the state. In the agricultural sector, the 
absence of agrarian policies and strategies has allowed the 
market to determine the direction of agricultural 
development, leaving the sector vulnerable to fluctuations in 
external markets. Furthermore, the government’s non-
interventionist policies have allowed companies to integrate 
vertically, although this situation is by no means unique to 
Argentina. Today, just a handful of companies dominate 

virtually every aspect of biodiesel production in Argentina, 
from feedstock cultivation to processing and distribution. 

4.1.1. Biofuel Policy In Argentina 

 In May 2006, Argentina passed a law mandating that 
biofuels (both bioethanol and biodiesel) account for 5 
percent of all fuel sold by 2010 (Régimen de Regulación y 
Promoción para la Producción y Uso Sustentables de 
Biocombustibles, Law No. 26.093/06 [32]). The law will 
create demand for an estimated 625,000 tonnes of biodiesel 
and 160,000 tonnes of bioethanol [33]. One estimate 
suggests that this domestic demand can be met with just 8-9 
percent of national vegetable oil production and 2 percent of 
corn production [26]. However, there is concern that the 
increased demand for biofuels will driver further expansion 
of the agricultural frontier, thus diminishing potential 
greenhouse gas (GHG) savings [e.g. 23, 34]. 

 There are three potential markets for Argentinean 
biodiesel: autoconsumo (usually translated as self-
consumption), domestic and export. While producers who 
supply either the autoconsumo or the domestic market will 
benefit from tax and other investment incentives, those who 
supply the export market will receive no such incentives 
[35]. Various provincial laws have also been ratified to 
promote the production of biofuels and encourage 
investment in the regions [26]. 

 At present, there is disparity between the sector the 
Biofuels Law is trying to promote – primarily the 
autoconsumo and domestic markets – and the sector that is 
developing. The domestic market has little appeal for the 
large companies – primarily the vegetable oil refiners and 
agribusiness - that currently dominate the sector and that are 
interested in the more profitable export markets. Several 
factors may explain the lack of interest in the domestic 
market: firstly, government delayed determining a price for 
domestic biofuels, which has made it impossible for 
producers to estimate their profit margins. Secondly, the low 
domestic price of transport fuels due to subsidies meant that 
there is no domestic demand for alternative transport fuels, 
including biofuels. In the absence of subsidies it is unlikely 
that biofuels will be cost-competitive with traditional fuels. 
Finally, although the government has provided demand 
guarantees, this assurance is worth little in the current 
economic and political climate where distrust in government 
is widespread. Therefore, investors remain unconvinced that 
the domestic market represents a viable alternative to the 
export market and the development of plants to supply the 
internal market has been slow [23]. 

 The biofuel mandate came into force on the 1
st January 

2010 but, at the time of writing, Argentina’s service stations 
had yet to begin supplying the blended diesel. Analysts had 
predicted that implementing the mandate would result in a 5 
percent increase in the price of diesel at the pump, with the 
result that Government had yet to indicate a price for the 
blended diesel and none was being sold [36]. 

4.2. The Soy Biodiesel Chain 

 In the world of agricultural commodities, the soybean 
value chain is distinctive as it consists of an input 
commodity (soybean) that can be processed into two, more 
valuable, output commodities (soy meal and oil) that are sold 
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in separate and independent markets [37]. National and  
international demand for biodiesel has provided those 
involved in the soy industry (e.g. farmers, agribusiness and 
oilseed crushers) with another market opportunity, which has 
led to the rapid development of the biodiesel industry in 
Argentina (Fig. 2). Here we consider the production chain 
for Argentinean soy biodiesel, tracing it through feedstock 
cultivation, transportation, processing and conversion to 
export. 

 

Fig. (2). Soy cultivation, Entre Ríos (photo: Semino). 

4.2.1. Soy Feedstock Cultivation 

 Writing in 1971, Eduardo Galeano [38] argued that yields 
of wheat, corn and cotton were lower in Argentina than in 
developed countries, because Argentinean landowners 
showed no interest in technical innovations. Galeano 
maintained that productivity was low because it suited the 
landowners who preferred to increase profits by extending 
their estates, rather than apply modern intensive techniques. 
Following the structural adjustment policies of the 1990s, 
and the opening of Argentina’s export economy, the 
situation today looks very different. Agriculture in Argentina 
is characterised by the rapid adoption and diffusion of new 
technologies and knowledge. The presence of major 

international agribusiness companies has also led to dramatic 
increases in agricultural inputs and the use of technology, in 
particular GM crops. This capacity to assimilate new 
knowledge has been vital to the competitiveness of the 
soybean industry. 

 Traditionally, agricultural production has been clustered 
around the fertile central Pampas, a wide plain of more than 
58 million hectares (Mha) that is highly suitable for livestock 
husbandry and crop production. The majority of Argentina’s 
crop area is today located within 300km of the Paraná-
Paraguay waterway or a major port (Fig. 1). In recent years, 
high international prices for agricultural commodities, 
combined with infrastructure developments, have made it 
profitable to cultivate virgin or marginal lands and 
production is extending towards the north and northwest of 
the country (Table 1). 

 During the 2008/09 growing season, an estimated 32Mha 
were cultivated in Argentina; the production of soy 
accounted for more than 50 percent of the total area (Fig. 3) 
[27]. The area planted with soy has increased rapidly since 
the 1970s: from less than 1Mha in 1970/71, to 6.9Mha in 
1996/97 (the year GM soy was introduced), to 16.6Mha in 
2007/08 [29]. Although a severe drought during the 2008/09 
growing cycle led to dramatically reduced yields in the 
Pampas, analysts expected Argentina’s soy area to rise even 
higher during the 2009/10 season to reach a record between 
19-20Mha [40]. 

 The rapid increase in soy production has not only been 
due to agricultural expansion, but also due to increasing 
yields. Between 1970 and 1995, average yields increased 
from 1,400 kg per hectare (kg/ha) to 2,200 kg/ha. Since the 
adoption of GM soy in 1996/97, yields have increased 
further and in 2008 reached 2,826 kg/ha [27]. 

 In Argentina, as in other parts of the world, technological 
advances have enabled the development of new production 
systems. For soy the use of a technological package, 
consisting of GM seed, glyphosate (the herbicide to which 
GM soy is resistant) and no-tillage practices, has led to the 
consolidation of an agricultural model based on mechanised, 

Table 1. Soy Production by Province (Million Tonnes Per Annum) 

 

Province 
Year 

BA CH CD CR ER LP SA SL SF SE T 
Total 

1999/00 3.78 0.06 6.93 0.01 0.54 0.08 0.54 0.01 6.64 0.63 0.31 19.57 

2000/01 5.73 0.83 8.15 0.01 1.66 0.25 0.67 0.01 8.66 0.51 0.33 26.88 

2001/02 5.78 1.18 9.66 0.00 1.91 0.15 0.75 0.04 8.35 1.38 0.66 29.99 

2002/03 7.14 1.61 9.85 0.02 2.81 0.21 0.74 0.05 10.22 1.47 0.57 34.82 

2003/04 7.85 0.84 8.38 0.02 2.31 0.30 0.82 0.06 9.14 1.22 0.49 31.56 

2004/05 10.00 0.88 11.19 0.03 3.05 0.48 0.73 0.05 10.45 0.71 0.58 38.29 

2005/06 10.53 1.40 11.12 0.03 2.80 0.39 1.37 0.05 10.28 1.57 0.84 40.54 

2006/07 11.65 1.31 14.17 0.03 3.93 0.51 1.36 0.18 11.30 1.97 0.88 47.48 

2007/08 12.25 1.75 12.75 0.05 3.29 0.44 1.45 0.26 11.48 1.55 0.80 46.24 

2008/09 6.74 0.65 11.17 0.03 1.14 0.26 1.31 0.30 8.08 0.39 0.76 30.99 

Source: [39]. There are 23 provinces in Argentina; this table shows only the key soy producing provinces. Guide to provinces: BA = Buenos Aires, LP = Las Pampas, SL = San Luis, 
CD = Córdoba; ER = Entre Ríos, SF = Santa Fe, SE = Santiago del Estero, CR = Corrientes, CH = Chaco, SA = Salta, T = Tucumán. 
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large-scale production that is focused on export markets. In 
addition, lower prices for agricultural commodities caused 
by export taxes, have forced farmers to increase their 
efficiency. Nonetheless, farmers are increasingly choosing to 
produce soy over other crops due to higher gross profit 
margins. In particular, the reduced need for fertiliser means 
that soy production requires less capital and investment per 
surface area [26]. 

4.2.2. Transportation and Storage 

 In Argentina, the vast majority (91 percent) of 
agricultural produce is transported by truck; transportation 
by rail accounts for just 8 percent and barge only 1 percent 
[41]. The Argentine railroads were privatised during the 
1990s, but there has been little investment in rail 
infrastructure and while the trucking syndicates, key 
supporters of the governing Peronist Partido Justicilalista 
party, remain influential the necessary investment in rail 
seems unlikely [42]. Reliance on expensive transportation by 
truck to move agricultural commodities to export positions 
has resulted in farm-to-port charges that remain closely 
coupled to the cost of fuel [28]. The Rosario Stock Exchange 
estimates that transportation by truck is 60 percent higher 
than by train, although this is compensated to some extent by 
the flexibility of this mode of transport, especially for 
distances of less than 300km [43]. Seasonality in transport 
demand – with periods of high demand coinciding with the 

harvest – has disincentivised investment in the transport fleet 
and the average age of the fleet is estimated at 20 years [41]. 

 Prior to the introduction of silo bags in 2003/04, the 
greatest bottleneck in Argentina’s logistic system was its 
limited storage capacity, which led to significant delays 
during harvesting with trucks waiting to unload their 
cargoes. Silos are typically able to hold up to 210 tonnes of 
soybeans for up to one year and, since grains are stored in a 
hermetic environment, have reduced storage losses [44]. 

4.2.3. Soy Processing and Conversion 

 The crushing industry processes soybeans to release the 
two main components of soy: the soy oil (20 percent by dry 
weight) and the soy protein (43 percent by dry weight) (the 
remainder of the soybean being composed of carbohydrates 
and minerals). Significant private investment in the crushing 
sector means that Argentina now has the largest soy crushing 
industry in the world: the 2008/09 soybean crushing capacity 
was 32.5 million tonnes and was expected to reach 37 
million tonnes in 2009/10 [45]. No other region in the world 
is capable of this output, an important advantage for the 
industry. The port complexes of San Lorenzo/San Martin 
and Rosario are together responsible for shipping 75 percent 
of soybeans and 97 percent of soy oil bound for export [45]. 

 This highly competitive agroindustrial complex is 
clustered around the river Paraná, and in particular in the 

 

Fig. (3). Evolution of agricultural production, 1972 to 2007. Source: [27]. The primary axis shows the area harvested, while the secondary 

axis displays yields of soya between 1972 and 2007. Total = 17 principal crops (barley, birdseed, flax, green beans, maize, millet, rapeseed, 

rice, rye, safflower, sorghum, soya, sugarcane, sunflower, tea, wheat and yerba mate). The introduction of GM soya in 1996/97 is indicated. 
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province of Santa Fe, close to key production areas and 
loading ports, which enables easy access to export markets 
(Figs. 1, 4). The privileged location of the industrial 
processing industry has increased the competitiveness of the 
soy value chain, which benefits from shared proximity to 
location-specific factors, including specialised human capital 
and infrastructure. Furthermore, the vertical integration and 
interdependence of actors in the soy production chain has led 
to the creation of this powerful ‘soy cluster’, the 
independence of which is attributed with enabling 
Argentina’s interior to make a fast recovery from the 2001 
economic crisis [26]. 

 

Fig. (4). Soy grains being loaded for export, Paraná River (photo: 

authors’ own). 

 Increasing global demand for biodiesel has offered new 
opportunities for vegetable oil refiners by providing another 
potential market for soy derivatives. This additional market 
provides these companies with a hedge against price 
fluctuations – when the price of soy oil falls, refiners switch 
to biodiesel and vice versa [46] – and the major investments 
in the Argentine biodiesel industry to date have been made 
by the vegetable oil refiners [33]. CAdER [47] argues that 
“clustering and efficiency like this doesn’t exist in any other 
biodiesel market in the world and this is unlikely to change 
as long as first generation biodiesel remains popular”. 

4.2.4. Exports 

 There is substantial global demand for Argentinean soy 
and its derivatives, which include soy meal (used as animal 
feed), soy oil and soy biodiesel. Until the emergence of 
global demand for biofuels there was little domestic demand 
for soy in Argentina; the cattle industry is principally grass 
fed, the poultry and pork industries are relatively small, and 
there is not much demand for soy products amongst the local 
population. Therefore, the vast majority (95 percent) of soy 
produced in Argentina is exported [44]. A quarter is exported 
as soybeans with the remainder as soy meal, oil and, more 
recently, as biodiesel [48]. At present, Argentina is the 
world’s biggest exporter of soybean products, exporting 
more than 93 percent of its soymeal and 99 percent of its soy 
oil [44, 48]. As a result of the growing biodiesel industry, a 
reduction in exports of soy oil is expected; domestic 
consumption of soybean oil was forecast to reach 2.5 million 
tonnes in 2009, largely due to the 2 million tonnes that was 

expected to be used by the biodiesel industry [45]. The 
location of the crushing industry either at the port or along a 
major transportation line to a port gives Argentina an 
advantage over other major exporters. 

 Export taxes are used by governments across the globe to 
achieve a number of public policy objectives such as revenue 
generation, ensuring supply for domestic markets, keeping 
food prices stable, and incentivising value-added products. 
In Argentina, taxes on soy products are estimated to 
contribute around 12.5 percent of the federal government 
budget [49]. Exports of soy from Argentina are subject to 
differential export taxes (DETs), which place lower taxes on 
processed products (e.g. soy biodiesel) than on the 
unprocessed product (e.g. soy beans), and thus drive 
investment towards value-added products. Soybeans are 
currently taxed at 36 percent, soy oil and meal at 32 percent, 
and biodiesel at 20 percent (with a 2.5 percent tax deduction, 
hence a 17.5 percent export tax) [50]. By reducing the costs 
of the raw material for Argentinean processors, DETs in 
effect create a strong economic incentive that encourages the 
production and export of processed soy products, especially 
biodiesel. However, although at present export taxes favour 
the production of biodiesel, the sector is vulnerable to 
changes in taxes that may reduce profit margins. 

4.3. Biodiesel Production Capacity 

 In 2008, Argentina produced 7 percent of the world’s 
biodiesel with sales in excess of US$1.5billion [33]. This 
made it the world’s fourth largest biodiesel producer after 
Germany (20 percent of global production), the US (16 
percent), and France (13 percent) [51]. The situation is fluid 
however; for example, in 2008 Germany’s biodiesel output 
collapsed due to a biodiesel tax and US ‘splash and dash’ 
imports [52]. 

 The total installed capacity increased by 150 percent 
between 2007 and 2008 and by the end of 2009, production 
capacity was expected to reach 2.4 million tonnes [33]. Early 
estimates of production capacity for 2010/11 were obviously 
contingent on future demand and the investment climate, but 
production was expected to increase to almost 4 million 
tonnes (Table 2). However, the global economic crisis has 
thrown doubt on the development of some planned biodiesel 
plants. 

 Investment in the biodiesel sector was estimated to reach 
US$2.2 million dollars, with the largest investments made to 
date being undertaken by vegetable oil refiners, Repsol YPF 
(an oil company) and food processing companies [26]. In 
2008, the main vegetable oil refineries (Vicentín, Renova, 
Ecofuel, LDC Argentina, and Molinos Río de la Plata) had a 
combined installed capacity of 850,000 tonnes per year; 
many of these plants were built with foreign technology [33]. 

 The vast majority of biodiesel plants, particularly those 
producing biodiesel for export markets, are currently located 
in just a handful of provinces, all of which are in close 
proximity to the existing processing industry (Table 2). The 
province of Santa Fe currently has the greatest concentration 
of biodiesel production facilities, accounting for 85 percent 
of the total production during 2008 [36]. This province also 
processes 87 percent of soybean grain, followed by Córdoba 
with 8 percent and Buenos Aires with 5 percent [26]. 
Substantial investments in biodiesel plant were expected in 
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the province of Córdoba during 2009 [33]. The location of 
this biodiesel production cluster is not coincidental as it 
offers considerable advantages for industry, namely its close 
proximity to ports and key areas of soy production. 

4.4. Supply Chain Actors 

 At present, the biodiesel industry is dominated by the 
vegetable oil refineries who are principally interested in 
large-scale production for the export market. Three 
Argentinean companies – Aceitera General Deheza (AGD), 
Molinos Rio de la Plata and Vicentín – and three 
multinational commodity companies – Bunge, Cargill and 
Dreyfus – currently dominate the processing industry, 
together accounting for 85 percent of the processing capacity 
[36]. Many of these companies have invested substantially in 
the biodiesel industry, many of them via joint ventures [53]. 
Vegetable oil refineries inevitably have strong links to the 
agricultural sector, with many also providing farmers with 
agricultural inputs such as agrochemicals and seed. AGD, 
Molinos, and Vicentín are also soy producers. The 
contribution of the refineries to GDP and their dominance in 
the agricultural sector means that these companies are able to 
exert a strong influence over the direction of biofuels 
development and policy [23]. 

 Amongst farmers and farmers’ associations there is 
widespread interest in the new opportunities that biodiesel 
offers. Argentina has a large and powerful farming industry; 
an influence illustrated by the 2008 dispute with the 
Government over tax hikes on exports, which led to 
widespread protests and a political crisis. Although farmers’ 
associations have traditionally represented very different 
factions, divided as they were by geography, scales and 
modes of production, and ideology, today their interests are 
more closely aligned as many of their members switch to 
producing soy. Farmers’ associations, such as ACREA 
(Regional Consortia for Agricultural Experimentation) and 
AAPRESID (Association of No Till Producers), work in 
partnership with both public and private research and 
development (R&D) organisations on the development of 
new crops, processes and technologies and in providing 
extension services to farmers [23]. Collaboration between 
private and public research organisations, such as INTA (the 
National Institute of Agricultural Technology), is also 
characteristic of Argentina’s agricultural sector, with 

Argentinean farmers playing a key role as users and adopters 
of innovations. 

 One consequence of Argentina’s increasingly export-
oriented agricultural sector has been the concentration of 
land ownership. Since the 1990s, state policies have 
favoured larger producers: between 1992 and 2002 an 
estimated 60,000 small farmers left agriculture [54] and in 
the 2007 harvest, 60 percent of the soy harvested was 
produced by just 4 percent of farmers [55]. Increasingly, 
however, the new modes of agricultural production are not 
based on land ownership but on leasing land. An estimated 
55 percent of grains produced in the Pampas are by farmers 
who lease the land [34], as farmers who are unwilling or 
unable to take the production risk rent out their land to others 
including neighbours, contractors or investment trusts, who 
manage production from year to year. Although there are 
different types of contracts, they are typically short term- 
many for just one agricultural year. At present, the biggest 
farmers in Argentina are groups such as Los Grobo and El 
Tejar, which lease land and contract services from third 
parties. Many agribusiness companies – both national and 
international – are also vertically integrated throughout the 
supply chain, providing for example, agrochemicals, 
management and financial services and grain trading. 

 Another key stakeholder is the public research institute, 
INTA, which provides agricultural extension services to 
farmers across the country, such as increasing farmers’ 
access to technology. With regards to bioenergy, INTA has a 
dedicated research programme - the National Programme on 
Bioenergy - which, amongst other objectives, aims to 
generate the scientific and technical information to help 
inform decisions about bioenergy, not just biofuels, in both 
the private and public sector [56]. By supporting farmers and 
providing technical services, INTA therefore provides an 
important role in the development of the nascent biodiesel 
industry [46]. 

 The government body responsible for promoting the use 
of biofuels (and not just biodiesel) within Argentina is the 
National Biofuels Commission. The Commission is 
comprised of representatives of each of the departments 
associated with the production of biofuels: the Secretariat for 
Agriculture, the Secretariat for Energy, and the Secretariat 
for Environment and Sustainable Development. The Biofuels 
Commission is responsible for coordinating national policy, 

Table 2. Argentine biodiesel capacity by province, 2006-2011 

 

Biodiesel Production Capacity (Tonnes) 
Province 

2006 2007 2008 2009 2010 

Santa Fe 55,000 455,000 1,215,500 1,737,500 2,737,500 

Buenos Aires 70,000 70,000 142,000 242,000 542,000 

San Luis 30,000 60,000 60,000 60,000 60,000 

Entre Ríos - - 7,200 7,200 247,200 

Córdoba - - - 260,000 260,000 

Santiago del Estero - - - 100,000 100,000 

Total 155,000 585,000 1,424,700 2,406,700 3,946,700 

Source: [33]. 
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promoting research into alternative feedstocks, supporting 
rural biofuel development, and for encouraging investment 
in the biofuels sector. 

 Industry represents another important stakeholder in the 
soy biodiesel value chain. The policies of economic 
liberalisation, pursued by Menem in the 1990s and deepened 
by his successors, have enabled transnational corporations 
(TNCs), such as Monsanto, Cargill and Dreyfus, to become 
both horizontally and vertically integrated in the Argentine 
soy production chain. This means TNCs have considerable 
influence over all stages in the supply chains, as well as over 
the institutions that govern them [57]. Globally, mergers, 
acquisitions and business alliances have enabled the 
consolidation of the agroindustry and just a handful of TNCs 
now dominate; in 2003, 70 percent of the global 
agrochemical market was controlled by just five corporations 
(Monsanto, Syngenta, Dupont, Bayer Crop Science and 
Basf) and, together with Dow Agroscience, these companies 
controlled the entirety of the global genetically modified 
(GM) seed market [57]. One possible reason for the 
increased dominance of private sector research is the 
insufficient capacity of public sector research in Argentina 
(as is the case in many countries); the R&D budgets of many 
TNCs are greater than public sector R&D budgets. 
Furthermore, greater participation in global commodity 
markets has increased access to innovations and agricultural 
inputs, and the intellectual property, technological 
innovations and capital that many of TNCs embody have 
been instrumental in the development of the current 
agricultural model in Argentina. 

 The oil industry is also involved in the biodiesel industry 
as the Biofuels Law requires them to buy biodiesel and 
bioethanol at a price established by government. 

4.5. Local Impacts of International Environmental Legislation 

 In terms of the sustainability performance of the 
Argentinean biodiesel industry, it is the production of the soy 
feedstock accounts for the majority of the negative impacts. 
A 2008 study by Panichelli et al. [58] found that the 
‘agricultural phase’ of soy accounted for around 80 percent 
of global warming potential, largely due to the impacts of 
land use change. The expansion of agriculture into non-
traditional production areas has involved the transformation 
of native habitats (particularly in four Northern provinces: 
Santiago del Estero, Chaco, Tucuman and Salta), which are 
home to some of Argentina’s most biodiverse areas. The 
expansion of soy into these provinces has been attributed to 
several factors including changes in climate, socio-economic 
drivers (such as international demand and domestic policy 
changes) and technological innovation (including GM soy), 
which have removed many of the constraints that restricted 
agricultural cultivation in these previously marginal areas 
[59]. In the agricultural heartlands of Argentina, a major 
limitation on crop production is the fragility of the soils to 
both wind and water erosion. Traditionally, cattle and crop 
production have been combined to address these constraints, 
but farmers are abandoning traditional rotations as intensive 
crop production becomes more profitable [60-62]. The 
increased use of agrochemicals is also having negative 
impacts on soil and water quality and is affecting the health 
of local communities [23, 63]. The Argentine NGO, Grupo 

de Reflexión Rural (GRR), has documented high incidences 
of cancer, respiratory illnesses and foetal abnormalities 
amongst rural communities living near to soy fields [63]. 
However, there is a lack of official data on the impacts of 
pesticides on human health and the Argentinean health 
system records only acute poisoning. Therefore, most of the 
documentation regarding the long-term impacts of exposure 
to agrochemicals comes from health practitioners, the media, 
and affected communities and is largely anecdotal [64]. 

 While the involvement of TNCs in agroindustry has 
undoubtedly brought benefits for some – Argentina has one 
of the most economically efficient agricultural sectors in the 
world – for others their involvement has entailed significant 
risks. The shift from public sector dominance of agricultural 
research to dominance by private interests has changed the 
direction of research, as the private sector is motivated by 
profits and characterised by short-term gains and secrecy 
[65]. A recent letter to Scientific American [66] expressed 
concern about the lack of transparency in research on GM 
crops, wherein researchers must ask seed companies 
permission before publishing independent research. The 
author argues that this secrecy makes it impossible to verify 
the claims that GM crops perform as advertised. Other 
concerns relate to the dependence of the Argentinean 
agricultural sector (and the wider economy) on foreign 
capital, marginalisation of traditional agricultural systems 
(leading to food insecurity and loss of livelihoods and 
traditional knowledge) and misuse of market power by TNCs 
[67]. Within Argentina, there are fears that the dominance of 
TNCs – and not just those in the agricultural sector – is 
another form of neo-colonialism. 

5. DISCUSSION AND CONCLUSIONS 

 In the Argentine context, as described above, the soy 
production and refining clusters are embedded in and 
dependent on particular international intellectual property 
rights relating to biotechnology, large-scale capital intensive 
agricultural machinery, and corresponding agronomic 
practice. All of these have their history and economic bases 
in North America, while the end market for the more recent 
biofuel sector is currently located in newly-mandated 
European demand. At issue is whether these are 
economically sustainable in the long term, given increasing 
environmental protection, particularly from Europe. Most 
notably, biofuels must deliver initial life-cycle CO2 savings 
of 35 percent in order to count toward the EU biofuel target 
[10]. Default values for the GHG balance of soy biodiesel in 
the carbon and sustainability reporting methodology of the 
UK Renewable Transport Fuel Obligation [68] are 
conservative (i.e. worst case), but indicate a GHG saving for 
Argentinean soy biodiesel of 44 percent. This would suggest 
exclusion from the European biofuel market by 2017 without 
documentation of good practice. Recent research shows that 
the European public is only barely aware of biofuel policy 
[69]. However, if the Renewable Energy Directive does not 
provide adequate environmental protection, and there is 
substantial concern among NGOs that this will be the case 
[70], then public opinion may make it increasingly difficult 
for soy biodiesel to enter the European market. 

 The prospect of potentially challenging European market 
conditions begs the question of whether Argentine soy 
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biodiesel could be produced under conditions that are more 
socially and environmentally benign, in a manner supportive 
of the local economy and more resilient to international 
market conditions. It also begs the question of whether large 
scale, highly mechanised production for soy is almost 
inevitable and of the role of alternative markets to Europe, be 
these export, national or local markets. In the short and 
medium term, it is difficult to envisage local production as 
described above without preferential legislative and fiscal 
support: global markets for biodiesel are potentially huge 
and at the moment it would seem that only the European 
market is intent on not simply rewarding least-cost 
production. While this need not prevent different models of 
production, it will certainly mitigate against them. 

 We have shown that although the Argentine soy biodiesel 
supply chain exhibits clustering at both the cultivation and 
processing levels, it is also dependent on other relationships 
both nationally and internationally, including research and 
development linkages with international biotechnology 
firms. Although the trend of horizontal and vertical 
integration is advanced and likely to continue, we argue that 
clustering, in the sense of geographic proximity, can only 
partly account for the sector’s growth. One potential risk for 
the sector is that European demand may be unreliable in the 
long term, due to increasingly stringent environmental 
requirements. On the other hand, any on-going increase in 
fossil oil prices, and the likelihood of growing demand for 
transport fuel globally, could underpin demand for Argentine 
soy biodiesel in the longer term. 

 Looking at alternative futures, in principle, via 
cooperatives and farmer associations, biofuels in Argentina 
offer the potential for restructuring local and regional 
primary production, potentially making this less centralised 
and a provider of more widely distributed regional 
development benefits than the Argentine agro-industrial 
clusters [28] currently provide. Again in principle, such 
change could be driven by increasing European public 
awareness of the environmental and social impacts of current 
Argentine production patterns. A shift to a higher 
performing, environmentally and socially certified product, 
possibly commanding a higher premium, might be possible 
and would change the nature of the sector considerably. 
Whatever the shape of the future Argentine biofuels sector it 
is clear that in order to fully understand its geographical 
distribution one must look well beyond the locality itself. 
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