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Abstract 

The following is an extension of research in the Division of 
Sustainable Development and Human Settlements on sustainable 
development and policy in Latin America and the Caribbean. The 
syndrome approach to global environmental change proposed by the 
German Advisory Council on Global Change was previously adapted 
for the examination of sustainable development in the region, and a 
potential regional syndrome of agriculturalization in the Argentinean 
Pampas was proposed and explored by regional experts from an array 
of disciplines. The syndrome approach is meant to facilitate a 
transdisciplinary analysis of socio-ecological trends and the 
identification of patterns of sustainability of development. In order for 
a causal complex, such as agriculturalization, to be considered a 
syndrome, it must occur in multiple locations. Thus, the current study 
compares the process of agriculturalization as it has been described for 
Argentina to similar processes occurring in Australia in order to assess 
the utility of this causal complex as a syndrome of sustainability of 
development and to elucidate some of the complex socio-ecological 
processes and interactions that occur in agriculture in different regions 
of the world. A brief examination of the Australian case shows 
potential for the occurrence of the agriculturalization syndrome in that 
region and several differences between the two cases illustrate the 
importance of government policies in the socio-ecological processes of 
agriculture. In addition, positive aspects of sustainability in 
Argentinean and Australian agriculture are discussed. 
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I. Introduction 

It is increasingly recognized that environmental change is 
greatly impacted by the activities of human beings and that society 
plays a critical role in both the cause and mitigation of degradation of 
the natural environment. This presents the scientific community with a 
challenge to deal with the complexities and uncertainties of this so-
called ‘Earth System’ (Schellnhuber 1999). Traditional science, which 
approaches problems from the standpoint of distinct disciplines, each 
with their own worldviews, goals and methodologies, is often 
inadequate to address the highly complex and interdisciplinary issues 
of environmental change. Incorporating various knowledges and 
enhancing interparadigmatic dialogues are just some of the necessary 
steps toward a more transdisciplinary approach—one which moves 
beyond the compartmentalized nature of the scientific disciplines 
(Gallopín 2004). In addition, the assumed neutrality of scientific 
research must be reconsidered as such normative aspects as politics 
and social interactions are an intricate part of understanding and 
dealing with environmental issues and a more action-oriented 
approach should be embraced (Lüdeke 2004: 42). 

One transdisciplinary approach that has been proposed to deal 
with the complexities of environmental trends is the syndromes of 
global environmental change approach. This approach, originally put 
forth by the German Advisory Council on Global Change (WGBU), 
aims to identify “functional patterns of human-nature interaction” 
(Lüdeke and others 2004: 42) by taking into account a broad view of 
important processes of global change while at the same time 
incorporating local and regional case studies. The underlying thesis of 
this approach is that “complex global environmental and development
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problems can be attributed to a discrete number of environmental degradation patterns”, called 
syndromes (WGBU 1997: 112). Syndromes are considered transsectoral in the sense that several 
different sectors (such as the economy, atmosphere, and social organizations) are related to 
environmental trends and interrelated to each other. Syndromes are globally relevant when they 
have a significant impact on the Earth System or when global solutions are necessary to overcome 
them. Because syndromes are considered distinct patterns of environmental degradation resulting 
from the activities and characteristics of human society, they exist and progress independently of 
other syndromes of global change. However, this assumption does not preclude passive or active 
interactions between the processes of multiple syndromes (Ibid.). 

The syndrome approach offers several advantages over traditional disciplinary analyses and 
other systems approaches beyond its integration of disciplines. It can help in identifying regions 
that are vulnerable or ‘predisposed’ to a given syndrome by clarifying causal factors in 
environmental trends. Secondly, the syndrome approach allows for an improved understanding of 
complex environmental problems through a systemic integration of causes, mechanisms and 
effects. Finally, the approach leads to a way of operationalizing sustainable development by 
identifying limits and boundaries of environmental, social, political and economic activities 
demarcating sustainable and non-sustainable domains (Ibid: 114). 

The WGBU originally identified 16 syndromes of global change. Since then, other research 
has been conducted at national and regional levels using the foundations of a syndrome approach to 
identify other causal complexes of environmental trends. Rabinovich and Torres (2004), from a 
perspective of sustainable development rather than global change, identified and described one 
such potential regional syndrome as that of agriculturalization. This causal complex was described 
as a process of agricultural expansion in the Argentinean Pampas region as a result of increases in 
export-oriented crop production. Resulting environmental effects include soil degradation, 
biodiversity loss and pollution in addition to various social consequences. This presents a possible 
syndrome, which may describe similar processes occurring in other regions of the world. 

A. Problem formulation 

One important aspect of a syndrome is that it exhibits a causal pattern that occurs in multiple 
locations. The current study examines the potential syndrome of agriculturalization as it occurs in 
Argentina and attempts to draw parallels to the case of agriculture and environmental degradation 
in another region of the world. Australia is taken as a comparative case to establish this syndrome’s 
multi-regional applicability and to determine if similar environmental trends have resulted from 
processes comparable to those in Argentina. Several different disciplinary realms and their 
interactions are examined for each case and include geographic, institutional, technological, social 
and environmental spheres. The study attempts to address the following questions: 

• How do the processes contributing to socio-ecological trends related to agriculture in 
Australia compare to those in the Argentinean Pampas? 

• Does Australia exhibit the characteristics of an Agriculturalization Syndrome and how 
can these cases contribute to a broader understanding of agriculturalization as a process 
of global change and sustainable development? 

The study will conclude with a discussion of the utility of the syndrome approach and, 
specifically, the implications of an Agriculturalization Syndrome in understanding the complexities 
of regional and global agriculture/environment interactions. In addition, aspects of sustainability 
and mitigating factors will be highlighted in both cases, presenting possible directions towards 
more sustainable agriculture in these regions. 
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This study was carried out as a part of an internship conducted at the United Nations 
Economic Commission for Latin America and the Caribbean (ECLAC) in Santiago, Chile. It is a 
part of ongoing research in the Division of Sustainable Development and Human Settlements 
regarding effective policy implementation for sustainable development in Latin America. Within 
ECLAC’s research, agriculturalization was identified as an important area for sustainability in the 
region. This study presents a possible starting point for further research on agriculturalization as a 
syndrome of sustainability of development. 

B. Methods 

This study is largely based on previous research conducted by ECLAC on sustainable 
development in Latin America and the Caribbean. As a part of ongoing projects on the evaluation 
of sustainability in the region and knowledge systems of sustainable development, interdisciplinary 
groups of experts were assembled to discuss issues of sustainable development. The concept of 
syndromes of global change introduced by the WGBU was found useful in this context and was 
applied to regional issues of sustainable development. The syndromes of sustainability of 
development differ from the concept of syndromes of global change in two respects: they are not 
limited to global issues but can describe regional or local processes, and they can include positive 
and healthy trends of sustainability rather than simply pathologies of environmental change 
(Manuel-Navarrete and others 2005). 

The process of agriculturalization was one of the syndromes of sustainability of development 
identified by regional experts and was originally described by Rabinovich and Torres (2004). In 
order to elaborate on and to better characterize the causal complex of agriculturalization, questions 
were posed to elucidate the processes involved including factors affecting sustainability, the 
current state of knowledge regarding those factors and their interactions, and possible agendas for 
integrating that knowledge with policy (Manuel-Navarrete and others 2005). 

In the current study, information regarding agriculturalization originates from the two recent 
documents published by ECLAC on the subject (Rabinovich and Torres 2004; Manuel-Navarrete 
and others 2005) as well as from personal communications with the primary researchers on this 
project in the Division of Sustainable Development and Human Settlements. Further resources for 
understanding agricultural issues in Argentina were provided by the researchers or identified from 
web-based research. 

Some initial research was conducted in order to identify a suitable case study for comparison 
to Argentina. Australia presented the most comparable case with some clear initial similarities and 
interesting differences in its agricultural sector. In order to describe the state of agriculture in 
Australia in more detail, resources were collected from database searches and web-based research. 
The Food and Agriculture Organization database provided statistical data on agriculture in both 
countries and was useful for comparison purposes and for creating graphical representations of 
these comparisons. 

Due to the complexity of the processes of agriculturalization, the presentation of the cases is 
divided for clarity into various realms including geographic, institutional, social, technological and 
environmental. In keeping with the transdisciplinary approach taken here, it should be understood 
that these realms overlap and interact in a complexity of ways and are not considered separate. A 
final section in each case study presents a brief introduction to the ways in which these various 
processes interact. In addition, the concept of a syndrome is taken here to be a constantly evolving 
process hinging partly on historical factors. For this reason, some historical background is 
presented in each case and the evolving nature of the processes is taken up in the analysis. 
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Finally, the Australia case presented in this study is based on very limited resources and 
presents only a superficial understanding of the complex processes of agriculture. Hence, this is 
taken to be a proposal for further research which would require collaborations of regional experts 
as was conducted in the Argentina case. 
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II. Understanding environmental 
changes 

A. The complexity of environmental trends 

Today, it is recognized that human activity plays a key role in 
determining the state of nature and the environment. Changes in such 
things as climate, biodiversity and ecosystems are largely 
acknowledged to be the result of human society. Not long ago, human 
society and nature were regarded more as separate entities with 
human-induced change considered negligible. However, in recent 
decades this understanding has drastically changed and the 
environment is now an issue to contend with in nearly all human 
endeavors. 

The environment began to emerge as a topic of political interest 
in the 1960s and 1970s. By the late 1980s, UN conventions and 
international summits were devoted to the topic. The unlikely pairing 
of economic development and environmental health was manifest in 
the concept of sustainable development. Defined by the Brundtland 
Commission in 1987 as “development that meets the needs of the 
present without compromising the ability of future generations to meet 
their own needs” (WCED 1987: 8), sustainable development 
exemplifies the interconnectedness between humans and nature. 
Although interpreted and used in different ways by differently 
motivated actors, sustainable development remains a challenge to 
society, governments and international institutions. 
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Another key challenge of sustainable development is to the scientific community. If 
sustainable development is to be achieved, environmental change such as mentioned above, can no 
longer be simply understood and dealt with in the traditional disciplinary and fragmentary fashion. 
Rather, a new interdisciplinary, or ‘transdisciplinary’, approach, which successfully integrates 
knowledge from various disciplines, must be employed. In addition, science must move beyond its 
traditionally objective, value-free approach to a more normative one, which proposes actions 
toward mitigating negative trends (Lüdeke and others 2004). 

The idea of a non-reductionist, holistic science is not a new one. Early movements toward 
what is termed ‘systems theory’ appeared as long ago as the 1700s (Cassel-Gintz 2003: 11). The 
challenge in researching the ‘Earth system’, or the integrated system of human civilization and its 
environment (Schellnhuber 1999), is the crossing of boundaries between different scientific 
disciplines and the complexities of these interactions (Cassel-Gintz 2003: 13). Two approaches 
within global change research have been the use of modeling and case studies. However, both of 
these approaches have their shortcomings. Integrating local variables is difficult in global models. 
Case studies, on the other hand, are very localized making the understanding and mitigation of 
global processes difficult. In attempting to approach environmental issues from a broader 
perspective, the German Advisory Council on Global Change (WGBU) proposed the ‘syndrome 
approach’ (WGBU 1996). This approach is the basis for this study and is described in detail in the 
following section. 

B. The syndrome approach 

This approach was proposed by the WGBU to deal with problems of global change or 
environmental trends. Its primary objective is to identify syndromes, which can be defined as 
“functional patterns…[that] are unfavorable and characteristic constellations of natural and 
civilizational trends and their respective interaction, and [that] can be identified in many regions of 
the world” (Ibid: 112). An underlying thesis of the syndrome approach is that “complex global 
environmental and development problems can be attributed to a discrete number of environmental 
degradation patterns” (Ibid). 

Syndromes cross sectoral boundaries resulting in causes and effects in any number of social 
and environmental spheres. In keeping with the medical metaphor, a syndrome represents a clinical 
profile of an environmental trend exhibiting particular symptoms of degradation with a given set of 
causes and effects. The identification of such symptoms at a local or regional level may indicate 
that the process of a particular syndrome is occurring. It may also help to identify regions that are 
vulnerable to a particular syndrome. While they are considered basically autonomous, there 
remains the possibility of passive overlapping or active interaction between syndromes (Ibid: 113). 

For the purpose of utilizing syndromes to generate action-based knowledge, the WGBU 
characterizes sustainable development as an absence of syndromes of global change. Because 
syndromes, as defined by the WGBU, identify non-sustainable development patterns, they can 
provide boundaries within which society can act and human activities are sustainable. In this sense, 
sustainable development is operationalized (Ibid: 114). By providing a typology for environmental 
trends and identifying a limited number of distinct patterns, though complex, the syndrome 
approach attempts to provide a basis for action-oriented research (Lüdeke and others 2004).  

The WGBU has identified sixteen syndromes of global change which meet the following 
criteria: 

• They relate directly or indirectly to the environment. 

• They occur in many regions of the world. 
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• They describe problems of environmental degradation or non-sustainable development 
(Ibid: 116). 

Examples of agriculture-related syndromes are the Sahel Syndrome (overcultivation of 
marginal land), the Rural Exodus Syndrome (environmental destruction due to the abandonment of 
traditional agricultural practices), and the Green Revolution Syndrome (degradation due to the use 
of inappropriate farming methods) (Ibid). 

There have been a number of critiques of the syndrome approach. First, it tends to focus on 
negative aspects of environmental change and non-sustainable development. It does not consider 
the presence of positive trends or potential for innovations and opportunities for sustainable 
development. In this way, the syndrome approach emphasizes the identification of problems rather 
than the recognition of solutions and positive social practices. While the syndrome approach 
provides a basis for analyzing the causes and effects of complex processes of global change and 
aims to produce action-oriented knowledge, it has also been criticized for being strictly analytical 
without aiding in the quest for mitigating solutions to the problems. Hence, it has been used in 
conjunction with other methods and research frameworks (Hurni and others 2002: 16). 

Finally, the concept of syndromes depends to some degree on the occurrence of ‘symptoms’ 
at a given place and time. The historical evolution of these processes is not easily integrated into 
the syndrome concept, which tends to imply ‘simultaneity, recurrence, proximity and the functional 
continuity of phenomena’ (Barrera and others 2002: 313). 

Overall, the syndrome approach provides a foundation on which to base the transdisciplinary 
analysis and understanding of environmental and development processes. As discussed below, the 
concept has been used at the UN’s Economic Commission for Latin America and the Caribbean 
(ECLAC) to understand and describe the complexities of agriculture and socio-ecological trends in 
Argentina. 

C. Agriculturalization as a potential syndrome  

The syndrome approach has been used by ECLAC and has been adapted for the purposes of 
understanding sustainable development. It is noted that this differs from the original use of the 
concept in that the approach used by ECLAC, and in the current study, identifies syndromes of 
sustainability of development rather than syndromes of global change. The research conducted by 
ECLAC using the syndrome approach focuses on issues of regional and national significance rather 
than global and addresses issues of sustainability and positive environmental trends (Manuel-
Navarrete and others 2005). 

The adapted use of the syndrome concept by ECLAC attempts to address some of the 
aforementioned critiques of the approach. Rather than focusing on strictly negative environmental 
trends, it attempts to identify processes of sustainability within socio-ecological interactions. In 
addition, the syndrome approach will be used for the purpose of making policy recommendations 
directed toward sustainable development rather than for solely analyzing complex negative global 
trends. It has been a basis for bringing together regional and national experts from an array of 
disciplines in order to discuss the implementation of sustainable development in policy. 

ECLAC located aspects of various WGBU syndromes in the Latin American region, some 
presenting additional regional characteristics. In addition, they described several causal complexes, 
which present potential for consideration as new syndromes. One of these causal complexes, and 
the focus of this study, is the process of agriculturalization occurring in the Argentinean Pampas. 
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Agriculturalization as a potential syndrome is defined by Rabinovich and Torres (2004) as 
“changes in agricultural land-use in order to increment crop production for exports, associated with 
input technologies and productive resources concentration, promoting greater degradation and 
pollution of the environment as well as the social exclusion of small producers” (p. 9). The 
following chapter describes agriculturalization in the Argentinean Pampas in more detail. 

Like all syndromes, agriculturalization is a complex process with environmental 
consequences related to natural resource use and involves interactions between many different 
social and ecological spheres. However, by definition, a syndrome is more than a grouping of 
causal relations. Rather, these socio-ecological interactions operate according to typical patterns 
and are hence observed in more than one location or region of the world (WGBU 1997: 4). This 
characteristic allows for the diagnosis of syndromes based on ‘symptom’ indicators, which may 
lead to global and interdisciplinary actions for mitigation. The purpose of the current study is to 
examine a second case of environmental degradation from agricultural expansion to determine the 
potential for agriculturalization as a globally relevant trend. A comparison of the complex 
processes involved in economic, political and social spheres of a second potential case of 
agriculturalization can clarify some of these processes and highlight other potential symptoms 
leading to a better understand of the causal complex as it occurs in Argentina. In addition, it may 
illuminate the implications for diagnosis of agriculturalization and agricultural policy in other parts 
of the world. 
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III. Case study: agriculturalization in 
Argentina and Australia 

A. The Argentinean Pampas 

1. Geographic sphere 
The Argentinean pampas region, or the humid pampas, is a vast 

fertile plane covering about 52 million hectares in the area around the 
capital city of Buenos Aires. The region consists of fine sediments 
carried by wind and water from the Andes, making them vulnerable to 
erosion (Solbrig 1996: 5). It is a heterogeneous area that can be 
divided into five eco-regions depending on sediment type and rainfall 
(Figure 1).  

The rolling pampa is made up of fertile soil and receives 
sufficient rainfall to make this region one of the most agriculturally 
productive in Argentina. Agriculture of wheat, corn and soy dominate 
this region. Its proximity to the Paraná River allows the transport of 
goods to sea ports making the area ideal for the growth of agro-
industry (Ibid: 8). 

The central pampas, which can further be divided into the sub-
humid and semiarid regions, is made up of deep, permeable soils, 
which become sandy especially to the west. Here, a tradition of cattle-
agriculture rotation has been popular in which planting of annual crops 
such as soybean, corn and rye are rotated every few years with cattle 
grazing of alfalfa. This sustainable rotation system has recently been 
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replaced with a non-sustainable program of more years of agriculture compared to cattle grazing, as 
discussed further below (Ibid.).  

The flooding pampa and Mesopotamian pampa both lack good agricultural soils and for this 
reason are mostly used for cattle raising (Viglizzo and others 2002). Finally, the Southern pampa is 
a region situated between mountain systems. These fertile prairie soils support an important cereal 
agriculture system, which has largely replaced the cattle-agriculture rotation system (Solbrig 1996: 
10).  

Figure 1  

ECOLOGICAL REGIONS OF THE ARGENTINEAN PAMPAS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Viglizzo and others 2002: 172. 
1) Rolling pampas: 2) Central pampas: 3) Southern pampas; 4) Flooding 
pampas; 5) Mesopotamian pampas; 6) Buenos Aires metropolitan region. 
(Viglizzo and others 2002). 

 
The climate of the pampas region is warm temperate with warm summers and cool winters 

and few days of frost. Rainfall varies throughout the year with more rain in the spring and fall with 
occasional summer droughts. Annual rainfall has been increasing in recent decades. In addition, 
recent summers have been hotter and winters wetter, possibly due to human-induced climate 
change. As a result of these changes, double cropping has been possible in some regions allowing 
the planting of two crops a year (Solbrig 1996: 32). 

The population of Argentina is largely shaped by the large waves of European immigration 
in the 19th century (Ibid). There is low demographic growth and high levels of urbanization with 
about 91% of the population living in cities (UN 2004). 

2. Institutional sphere 
Since Spanish colonization in the 16th century, agriculture in Argentina has played an 

important economic role and has changed the environmental landscape. Due to an abundance of 
land and limited sources of labor and capital, extensive livestock raising, particularly of sheep and 
cattle, on large land-holdings has been historically dominant in the pampas region (Solbrig 1996; 
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Solbrig and Vero 2000). An initial agricultural expansion in the late 1800’s took place due to a 
number of circumstances including a growing market for food in Europe and an influx of European 
immigration and foreign investment. With the resulting increase in the profitability of agriculture, 
land area devoted to commercial agricultural activity, particularly grains, quickly increased 
characterized by the expansion of agriculture into previously unused areas (Solbrig and Viglizzo 
1999). Due in part to the historical presence of large land-holdings for cattle ranching and the needs 
of the immigrant farmer, shareholding systems were dominant and land concentration remained 
high (Solbrig 1996: 7). 

A second wave of agricultural expansion occurred in the 1950s and 1960s, in part due to the 
introduction of several new technologies including hybrid maize and tractors (Solbrig and Vero 
2000:7). This technological revolution was partly facilitated by public financing (Wehbe and others 
2005:7). This was the beginning of the expansion that characterizes the process of 
‘agriculturalization’ (Solbrig and Vero 2000:7). Unlike the previous expansion, it is largely 
characterized by the replacement of land dedicated to livestock raising and rotational agriculture, 
with long-term commercial agricultural enterprises (Ibid.). 

Argentine agriculture experienced a transition in the 1970s and 1980s. Import-substitution 
policies, which had been dominant over previous decades, were replaced by export-led growth 
(Solbrig and Vero 2000:4). Liberal economic reforms led to further integration into international 
markets and more access to technologies. With this came an increase in cash crop specialization 
and eventually a decrease in state intervention. 

In recent years, there has been a significant intensification of agriculture with a shift to 
soybean production for export and continued expansion of cropped surface. In addition, farm sizes 
continue to increase as does land concentration (Solbrig 1996:5; Solbrig and Viglizzo 1999:32). 
With reduced tariffs on inputs, and the cost of agrochemicals down due to competition, agricultural 
technologies can be more readily implemented (Chudnovsky 2004). The role of multinational 
agribusinesses has increased and they have largely replaced the government in terms of provision 
of agricultural technologies and services (Wehbe and others 2005:17). Soy, maize and wheat 
comprise Argentina’s top three agricultural exports (FAO 2005). 

3. Social sphere 
The history of agriculture in Argentina has contributed to the present structure of farming in 

the region. As mentioned above, the early surplus of land resources and scarcity of labor and 
capital led to large land-holdings for ranching purposes. In order to deal with labor shortages, 
immigration was encouraged as was the use of laborsaving machinery (Solbrig 1996: 16). This 
history has contributed to the current structure of agriculture in the pampas. Many farms today are 
large ‘capitalist agrarian firms’ in which outside labor is hired to do the farming work and 
management is performed by the owner (Ibid.). In addition, in recent years there has been a 
growing number of farming ‘pools’ in which investment funds are used to lease many small farms 
which then form large contractual networks (Noe 2004: 10).  

With agricultural restructuring in recent decades, there has been a loss of control over land 
and technology resources for small grain and livestock farmers. The shift towards economies of 
scale and land concentration has contributed to a reduction of rural labor and an increase in rural 
exodus (Solbrig and Viglizzo 1999:34). Liberal economic policies and decreases in government 
support have led to greater vulnerability and marginalization of small farmers. 

There have also been social impacts resulting from the intensification of agriculture and 
wider use of agricultural technologies. Some of the technologies now in use require certain levels 
of knowledge and management skills as well as access to information, technical firms and 
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education. This can be considered a disadvantage to small and medium producers who lack such 
resources and, again, this trend favors the large, commercial enterprises (Solbrig 1996). 

4. Technological sphere 
The role of technology has been an important one in the process of agriculturalization in 

Argentina. The introduction of mechanization and hybrid maize in the 1950s and 1960s spurred the 
beginning of agricultural expansion and intensification. Fertilizer use however was limited due to 
high costs. It was not until recent decades that the cost of fertilizers has decreased resulting in a 
significant increase in their use (Solbrig 1996). However, the use of fertilizers in Argentinean 
agriculture remains low compared to other industrial countries (FAO 2005). 

A major addition to the technological advancement of Argentine agriculture was the 
genetically modified (GM) soybean. The amount of land planted in GM soy has expanded rapidly 
and is now only second to the United States in terms of total area planted in this crop (Joensen and 
Semino 2004:10). This has meant an increase in the use of certain agrochemicals. 

Due to the recognition of significant soil erosion, no-tillage technologies have been 
employed in Argentina. The reduction of import tariffs on machinery has helped make this 
technology more accessible (Chudnovsky 2004:19). This technology was being used in at least 
30% of pampas agriculture in 2000, having likely increased since then, and has contributed to soil 
conservation efforts (Solbrig and Vero 2000). 

5. Environmental sphere 
One of the primary environmental problems resulting from agriculture in Argentina is soil 

erosion due to wind and water. The expansion of agriculture into marginal lands and the 
replacement of livestock raising and crop/livestock rotation systems with long-term cropping have 
contributed to this problem. While no-tillage technologies have had a positive impact on soil 
degradation, long-term monoculture crops tend to negatively effect the soil fertility and are 
considered a less sustainable system compared to rotational agriculture (Chudnovsky 2004). An 
increase in rainfall in recent decades has led, along with technological advances, to the possibility 
of double cropping (planting of two crops a year), which has also contributed to soil degradation.  

The recent increase in the use of fertilizers has also had negative environmental effects, 
particularly an increase in soil acidification (Solbrig and Vero 2000: 18). In addition to fertilizer 
use, supplemental irrigation, which has been increasingly used to cope with summer droughts, may 
contribute to aquifer degradation. (Solbrig 1996:23). However, these inputs remain relatively 
scarce in comparison to other industrialized countries. 

The introduction of GM soybeans may have several negative environmental impacts. In 
general, the increase in monoculture leads to a decrease in biodiversity and an increase in 
vulnerability of crops to climate change and disease. Also, the frequent application of 
agrochemicals with these crops can lead to the development of herbicide and pesticide resistance as 
well as increased pollution of water sources. 

6. Interactions of the symptoms 
The process of agriculturalization is a complex process in which factors from all of the above 

spheres interact and influence each other. The complexity of such interactions is the reason for 
attempting to characterize the process as a syndrome of sustainability of development. The natural 
fertility of the pampas region along with its demographic history has shaped the current structure of 
agriculture including in some ways the size of land-holdings and the importance of livestock. 
Climate change is contributing to changes in agricultural practices, which have an impact on the 
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environment. Government policies affect the use of certain technologies as well as economic 
aspects of the agricultural system resulting in various environmental trends as well as social 
consequences such as the exclusion of small farmers. International economic trends also play an 
important role in the ways in which agriculture is carried out and on how it impacts society and the 
environment. The causal complex of agriculturalization was developed and described in an attempt 
to better understand these interactions as they take place in Argentina and a diagram of the process 
is shown in Figure 5 in the following chapter. 

B. Southwestern and Southern Australia 

1. Geographic sphere 
Australia is the world’s sixth largest country and the driest continent after Antarctica, with 

arid and semi-arid zones covering much of the continent. However, in the southwestern and 
southern regions of the country, there are more temperate zones suitable for agriculture (Figure 2). 

The southwestern region lies in the state of Western Australia, the largest state in the 
commonwealth comprising the entire western portion of the country. Like much of the country, a 
large percentage of the state is arid desert and sparsely inhabited. The southwestern region, 
however, is made up of fertile land that is largely settled. Much of the southwest is cultivated, 
mostly in wheat. Also, sheep grazing and other livestock is important to the area, which is known 
as the wheat-sheep zone (Hyberg and Pascoe 1991). The state’s capital Perth lies in this region and 
is home to the vast majority of the state’s population.  

The southern agricultural region is situated in the state of South Australia and surrounds the 
metropolitan area of Adelaide. This region is home to the most important wheat-based agriculture 
in the country. In addition, sheep and cattle farming are also found here. 

Figure 2 

AUSTRALIAN AGRICULTURAL ZONES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Map showing temperate agricultural zones of southwestern 
and southern Australia (Stevens 2001). 
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The regions are generally characterized by winter rains and summer drought. The 
productivity of soils depends heavily on moisture supply. Since 1960, a decrease in winter rainfall 
has occurred in these agriculturally important regions in addition to an increase in temperature 
placing even more stress on the already vulnerable water supply (ABS 2005; Pittock 2003). 

The Australian population is made up mostly of descendents of European immigrants with a 
comparatively small population of indigenous peoples (ABS 2005). About 93% of the population 
lives in urban areas (UN 2004). 

2. Institutional sphere 
Australia has been described as “a semi-peripheral frontier nation highly dependent on the 

export of bulk commodity goods” (Vanclay 2003: 83). It is one of five leading exporters of wheat 
and its main market is in the Middle East and Asia (AAFC 2001). The main export products from 
the southwestern and southern regions are wheat, wool, beef and lamb. 

The government has a long history of playing an important role in Australian agriculture. In 
the early part of the 20th century, with gold production down, high unemployment and decreased 
levels of food production, the government embarked on a mission to develop the agricultural sector. 
The strategy involved opening up the more fertile regions in the south and southwest to wheat 
production. Land was offered at low prices, railways were constructed for easier access and 
transport, and land was intensively cleared for agriculture (Beresford 2001). State and national 
marketing boards played an important role in offering financial security to farmers and subsidies 
were provided for technological inputs such as fertilizers and irrigation systems (Hyberg and 
Pascoe 1991). However, due to the rapidity of expansion among other factors, the result was often 
poorly managed farming practices resulting in a number of environmental problems as discussed 
further below.  

In recent decades, the Australian government has shifted from a mostly Keynesian approach 
to agriculture to a free-market, deregulatory approach (Lawrence 1999). This has had a number of 
impacts, including social and environmental ones, on the agricultural sector. Medium-sized 
landholdings have increased their production by the acquisition of land. Transnational corporations 
now play an important role and trade tariffs and subsidies have largely been removed (Ibid.). 

3. Social sphere 
The past century of Australian agriculture has seen a number of changes. From the early part 

of the 20th century until about the 1980’s, agriculture, specifically the wheat industry, in the south 
and southwestern regions grew rapidly supported by state programs and financing and a strong 
sense of developmentalism (Beresford 2001). The expansion of agriculture in these regions was not 
just for economic gain, but also tightly bound to social factors. Rural life and a frontier society had 
a strong appeal to the Australian population. An immense resettlement scheme after World War II 
demonstrates the strong state-led push for expansion of wheat agriculture. Between the years of 
1945 and 1961 land under cultivation nearly doubled in the region (Ibid: 406). With huge tracts of 
land being cleared of the natural vegetation, it is clear that cultural attitudes toward the 
environment supported the developmentalist program. Nature was considered to be something to be 
subdued and controlled for human interests and its large-scale obliteration was accepted and 
encouraged (Ibid: 411). 

Given that Australian agriculture had developed in such a protectionist regime, the move 
toward deregulation and structural adjustment in recent decades has had serious social impacts 
(Vanclay 2003). With the opening up of Australian markets, agriculture has become more 
industrialized and farmers are now more integrated into the industrial food sector. This has led to 
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changing class relations in which farmers are losing control of production processes to such entities 
as banks and transnational corporations (Lawrence 1999). Most farms are now large, owner-
operated family farms and there has been a move toward contract farming, though this is less 
common in broadacre agriculture. This has resulted in the imposition of a more profit-driven 
ideology onto farming society and the undermining of traditional farming ideals (Ibid.). The 
response of farmers to these changes has varied depending on their different capacities to resist or 
respond to structural adjustment in agriculture. About ¼ of farmers have left agriculture as a result 
of these changes, while others have often made difficult adjustments (Vanclay 2003: 82). 

At the same time, a growing awareness of environmental issues has arisen in the public as 
well as in agricultural society. There has been growing consumer environmentalism as well as a 
government movement toward a “clean and green” image. Both of these factors may have some 
impact on the activities of agriculture, although the deeply entrenched practices of large-scale 
farming are difficult to change (Lawrence 1999). With the increasing awareness of some 
environmental problems that impact the sustainability of agriculture, such as salinization and soil 
erosion, farmers and local communities have been taking steps to address these issues. One 
manifestation of this has been community Landcare programs, which have been heavily supported 
by the government. These programs have helped to bring farmers together to share knowledge, 
skills and information about land degradation in their communities (Cary and Webb 2001). 

4. Technological sphere 
Technological inputs in Australian agriculture have been largely influenced by government 

subsidies. Between the years of 1966 and 1984, the government provided subsidies for nitrogen and 
phosphate fertilizers. This led to an increased use of fertilizers beyond what farmers would have 
used if they had been paying full cost for such inputs. In addition, the government has sponsored a 
number of irrigation projects and has subsidized water costs. Irrigation entitlements and pricing 
schemes have resulted in inefficient use of water resources (Hyberg and Pascoe 1991).  

With the recognition by the agricultural sector and the government of various problems of 
environmental degradation and the lack of sustainability of certain agricultural practices, some 
recent environmentally sound technologies have been employed in Australia. For example, certain 
minimum tillage and water conserving irrigation technologies have been introduced. To combat the 
problems of soil erosion, reduced or no-tillage technologies have been used which allow sowing of 
seed with minimum disturbance of the soil. One study has shown that as many as 1/3 of land 
managers in South Australia have used the no-tillage technology to some degree (SAGov 2003:37). 

Another technological innovation to have an impact on agriculture in various parts of the 
world is genetically modified crops. For example, some crops, including wheat, have been 
genetically engineered to be resistant to certain herbicides allowing the application of these 
herbicides throughout the growing season. While some claim this can have the effect of decreasing 
chemical inputs and increasing crop yields, others argue that such technology can have the opposite 
effect eventually leading to herbicide-resistant weeds as well as other environmental and social 
consequences. Due to a growing skepticism toward genetically modified organisms (GMOs) in 
some markets, Australia has opted not to release GMO food crops for commercial use, though they 
do support some testing of GMO crops under strict controls (AAFC 2001). This may allow 
Australian agriculture to eventually take advantage of anti-GMO niche markets, as many other 
grain producers have largely adopted GMO technology. 
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5. Environmental sphere 
A number of important environmental impacts have occurred as a result of agriculture in 

Australia. Some of the most important environmental constraints for agriculture in this region are 
soil salinization, acidification, erosion and water problems. Salinization is one of the worst 
problems for agriculture in the Wheatbelt (Beresford 2001). This has, in some respects, resulted 
from early agricultural policies, which involved rapid clearing of land of its natural vegetation for 
agricultural purposes. The natural characteristics of the region, including geologic and climactic 
conditions, predispose it to salinization problems. The clearing of the native, adapted vegetation 
and the introduction of irrigated agriculture has led to, among other things, increased runoff, the 
rise of saline water tables, and water logging with subsequent evaporation events, all contributing 
to a serious problem of salinization (Hatton and others 2003). Beresford (2001) has discussed the 
awareness of the growing problem of salinization in the scientific community over the course of the 
20th century and the government’s disregard for the ample evidence of the problem. This is 
attributed to the relentless developmentalist policies and push for agricultural expansion over the 
years. 

Soil erosion and acidification have also been problems resulting from agriculture. The fragile 
soils of the region have become more vulnerable to wind and water erosion with the rapid clearing 
of natural vegetation, particularly in the case of extreme wind and rainfall events. While rates of 
soil loss have decreased in recent decades due to improved land management practices, soil erosion 
remains an important problem for agricultural sustainability (SAgov 2003). 

Soil acidification is a problem resulting largely from the use of nitrogen and phosphate 
fertilizers in agriculture. Due to the large government subsidies for fertilizers from 1966 to 1984, 
there tended to be overuse of these inputs, which likely exacerbated the problem of acidification 
(Hyberg and Pascoe 1991). 

Finally, problems of drought and water shortage have been ongoing problems for agriculture 
in this dry region. Poor management of water resources has contributed to the soil problems 
discussed above, in addition to draining supplies of a valuable resource. Often, shallow-rooted 
crops replaced the drought-resistant natural vegetation (Hyberg and Pascoe 1991). In addition, 
recent changes in climate patterns have led in some cases to high expectations for rainfall and 
hence, the expansion of croplands into drier areas (Pickup 1998). Sometimes, drought and 
degradation have been enough to cause the abandonment of farming altogether (Hyberg and Pascoe 
1991). 

With the introduction of new technologies as discussed above and the growing awareness of 
the importance of a healthy environment among the public, agricultural sector and government, 
some of these degradation patterns are being addressed. However, other forces, which continue to 
encourage agricultural intensification at the expense of the environment, still exist and will 
continue to be obstacles to sustainable agriculture. 

6. Interactions of the symptoms 
As in the Argentina case, the process of agriculturalization in Australia is comprised of a 

complex network of interactions between the various symptoms presented in each sphere and it is 
this interaction that is crucial to the understanding of the process. The current case study is far from 
an in-depth account of agricultural issues as is available for Argentina. However, from this brief 
introduction to agriculture in Australia, various interactions and processes are apparent. The 
climate of the region plays an important role in the limitations and extent of agriculture in the 
region, including contributing to the importance of livestock in the economy. The role of the 
government has been critical in pushing the expansion and intensification of agriculture, which has 
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led to a number of negative environmental impacts. Recent changes in government policy and the 
global economy have contributed to a number of social consequences including rural exodus and a 
decreasing role for government in agriculture. In addition, the prevalence of environmental 
problems have led to greater recognition by society and the government of the importance of 
practicing ecologically viable agriculture and hence, the use of certain environmentally friendly 
technologies. At the same time, the growing impact of global actors has led to further land 
concentration and industrialization. 

The processes involved in agriculture in Australia are compared in the following chapter to 
the more thorough understanding of agriculturalization as it has been described for Argentina. This 
current description of the Australian case provides a starting point for further investigation of 
agriculturalization in this region. 
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IV. Analysis: agriculturalization as a 
syndrome of sustainability of 
development 

A. A comparison of agriculture in Argentina 
and Australia 

The cases presented of agricultural trends in Argentina and 
Australia exhibit a number of interesting similarities and differences. 
To begin, geographical and physical characteristics of the two 
countries result in a number of similarities and differences in their 
agricultural systems. While Australia is a much drier country, the 
fertile zones in the southern and southwestern regions have been 
productive areas for crops and livestock. The Argentinean Pampas is 
also highly fertile and productive, though less limited by rainfall, and 
has also been used for both crops and livestock. Both countries are 
among the world’s biggest producers and exporters of wheat, however 
soy and maize are also major export crops for Argentina. Soy, in 
particular, has expanded in Argentinean agriculture in recent years. 
The differences in the limitations of rainfall and water between the 
two countries are important and are dealt with later in this chapter. 

Both regions have been affected by climate change and changes 
in rainfall patterns have influenced agricultural practices in recent 
years. It is interesting that while Australia has suffered from drought 
and water shortages, there have been occasional patterns of increased 
rainfall, which have led to the expansion of agriculture into marginal 
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areas as discussed further below (Pickup 1998). The same has occurred in Argentina, where an 
increase in rainfall in the past few decades has allowed for double cropping practices and the use of 
more marginal land for agriculture. These expansion patterns contribute to environmental 
degradation. 

Also in geographical terms, the situation of both countries in the southern hemisphere means 
that they can take advantage of off-season markets that are normally filled by producers in the 
northern hemisphere. 

The role of government, or lack there-of, in agriculture has been important in Argentina and 
Australia. Agricultural expansion in Australia was strongly driven by the developmentalist policies 
of the government through most of the 20th century. In addition, the substantial subsidies on 
agricultural inputs in Australia were partly responsible for the over-use of fertilizers and other 
agro-chemicals (Hyberg and Pascoe 1991). This is in contrast to the situation in Argentina where 
the high cost of inputs and lack of government support has led to traditionally low-input 
agriculture. Argentina continues to use fewer agro-chemicals than other industrialized countries, 
including Australia, despite recent increases in inputs (FAO 2005; Solbrig 1996).  

Changes in government policies toward more liberal economic reforms and privatization of 
agricultural support were evident in both Australia and Argentina in the 1990’s. This has led to a 
number of social consequences including the exclusion of small farmers and an increasing role for 
transnational corporations. While Argentina has a significantly higher rural population that has 
been steadily decreasing over the past 50 years, these changes in economic policy in the 1990s 
spurred a rural exodus trend in Australia as well (Figure 3). There has also been an increase in land 
concentration in which the numbers of farms have decreased while their size has increased (Solbrig 
and Viglizzo 1999; CIS 1999), as well as an increase in the concentration of food production and 
processing (Manuel-Navarrete 2005; Lawrence 1999). Also, an increasing vulnerability to the 
global market has resulted from liberal economic policies, again challenging the viability of small 
producers. 

Figure 3  

RURAL EXODUS 

 

 

 

 

 

 

 

 

 

 

 

 

Source: The change in the rural populations for Australia and Argentina from 1961 to 2001 (FAO 2005). 
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One social development that has occurred in Australia has been the increase in 
environmental awareness among the consumers, agricultural industry and the government. The 
government supported Landcare program as well as the push for a ‘green’ identity, including the 
opposition to GMOs, have played important roles in changing agricultural practices in order to 
better the environment (Lawrence 1999). The environmentalist discourse has perhaps manifested 
itself in different ways in Argentinean agriculture and is not as evident in government policy. 
Nonetheless, an increase in the use of environmentally beneficial technologies, such as no-tillage 
practices, has been apparent in both countries. Perhaps this is indicative of the profitability of such 
practices, which may be adapted for economic, rather than environmental, reasons. 

While there exist similarities in the processes and causes of agricultural expansion and its 
social consequences in the two countries, there are also similarities in the environmental effects of 
these processes. Particularly, soil degradation, biodiversity loss and pollution and degradation of 
aquifers have been key environmental problems resulting from agriculture. However, the severity 
and importance of these environmental trends differ between the two countries. Argentina has had 
to address the issue of soil erosion, while salinization has been a major obstacle in Australian 
agriculture, partly due to a predisposition of Australian soils to this problem. As mentioned above, 
water shortages and aquifer degradation have presented more of a problem in the dry and drought-
ridden Australian agricultural regions. Argentina has, in fact, experienced increases in rainfall, 
though the use of irrigation technologies and agricultural inputs may lead to aquifer degradation in 
this region. These effects have yet to be thoroughly assessed (Solbrig 1996). 

As mentioned above, an important difference between the two countries is the difference in 
fertilizer use, which has contributed to the differences in the types and severity of environmental 
problems. The low-input agricultural systems, which have been prevalent in Argentina, have meant 
a lack of major agricultural pollution or acidification problems. This is in stark contrast to the high-
input patterns of Australian agriculture, spurred on by excessive government subsidies, which have 
now led to severe acidification of the soil. The recent changes in Argentina, which are now leading 
to an increase in agro-chemical use, could be the beginning stages of the patterns previously seen in 
Australia. However, the use of fertilizer in Argentina remains low and as shown in Figure 4, has 
plateaued in recent years (FAO 2005). The figure in fact shows a decrease in fertilizer use in 
Argentina around 2001, which may be the result of the economic crisis experienced there. More 
recent data would be needed to determine post-crisis trends. 

As mentioned above, in response to these environmental problems, both countries have 
employed the extensive use of no-tillage technology helping to curb the effects of agriculture on 
soil erosion. Another area in which Argentina had used environmentally friendly agricultural 
practices was in the rotation of crops with livestock. This had proven to be an environmentally 
sustainable agricultural system, which has more recently been replaced by the planting of 
permanent crops (Chudnovsky 2004). Nonetheless, it offers an example of a sustainable model of 
agriculture in regions that produce both crops and livestock. 
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Figure 4 
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Source: The differences in trends of the consumption of fertilizers (Total fertilizer consumption 
Kilograms) per area of arable and permanent crops (hectares) for Australia and Argentina (FAO 
2005). 

B. Agriculturalization and the syndrome approach 

One purpose of the current study is to determine the potential of the causal complex of 
agriculturalization as a syndrome. A key feature of a syndrome is its presence in multiple regions of 
the world (WGBU 1996). In this way, a causal complex becomes a process of defined causes and 
effects which exhibit given ‘symptoms’, thus allowing the recognition of a particular process in a 
region, the vulnerability of a region to a process, and prescribed global solutions to these problems. 
Agriculturalization has been identified and described from processes occurring in Argentina. Figure 
5 is a graphical representation of agriculturalization as it occurs in Argentina depicting the various 
symptoms and causal relationships. If similar processes within the various realms of economics, 
politics, society and the environment exist and interact in similar ways in another part of the world, 
there is potential for agriculturalization to be considered and utilized as a syndrome. 

The case of Australia presents us with a possible location in which this process is occurring 
in similar ways. The above comparison of the two countries presents a potential case for the 
presence of agriculturalization in Australia, though differences do exist and a more in depth study 
is required. However, the case of Australia offers a possibility for further research. 

Of the original 16 syndromes of global change described by WGBU, a number of them deal 
with environmental issues related to agriculture. It is interesting to compare them to the current 
subject in order to better understand the distinctive features of agriculturalization. For example, the 
Sahel Syndrome proposed by WGBU involves the overexploitation of marginal land and resources 
as the result of growing populations that exceed the ecological carrying capacity of a region. 
Usually occurring in subsistence economies in regions of poverty, some of the symptoms of the 
syndrome are soil degradation, desertification, rural exodus and threatened food security. Political 
and social conflicts also arise in these situations (Ibid: 117). While the trends in Argentina and 
Australia exhibit some of the symptoms of this syndrome and also involve to some extent, the use 
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of marginal land, the causal factors and effects in these regions are very different from those 
described in the Sahel Syndrome. The same is true with syndromes such as Overexploitation, Rural 
Exodus, Dust Bowl and Green Revolution. All of these syndromes involve some aspects of non-
sustainable agricultural practices and exhibit some of the same environmental consequences as seen 
in agriculturalization (Ibid: 117-121). However, these causal complexes do not describe processes 
specifically of export-oriented agricultural expansion as is exhibited in the Argentinean Pampas. 
For this reason, agriculturalization stands apart from previously described syndromes. Additionally, 
as discussed in Chapter 2, its focus is on potentials for sustainable development at a regional level 
rather than pathologies of global change. 
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While the process of agriculturalization as described in Argentina is distinct, the question to 
be addressed here is whether this process is unique to Argentina or whether it occurs in other 
regions of the world. This largely depends on how agriculturalization is defined and which 
characteristics, processes, and symptoms are considered central to the causal complex. 
Agriculturalization is a process associated with changes in agricultural land use as a result of 
increases in export-oriented agricultural production, accompanied by a weakened public sector and 
a growing role for transnational corporations (TNCs) and global markets. Other symptoms defining 
this process include the concentration of land ownership, management and production. In 
Argentina, agriculturalization has also involved a replacement of crop-livestock rotation with 
permanent crops, and an intensification of production with the introduction of agricultural 
technology. These changes lead to various environmental impacts such as soil degradation, loss of 
habitat and loss of biodiversity. Important social impacts include the exclusion and marginalization 
of small farmers and rural exodus (Rabinovich and Torres 2004; Manuel-Navarrete and others 
2005).  

Given these processes as defining features of agriculturalization, it is possible to look at the 
case of agriculture in Australia’s Wheatbelt as described in the previous chapter to determine if 
these causal processes and symptoms are present there as well. An early phase of agricultural 
expansion in Australia occurred from the early 1900s to the 1980s as a result of government-
supported programs of increasing agricultural land for export-oriented wheat production. The 
recent liberalization of economic policies has had the impact of increasing agricultural exports and 
redirecting agricultural efforts toward large-scale production for global markets. This more recent 
trend exhibits similar characteristics to the processes occurring in Argentina defined as 
agriculturalization. The previous agricultural expansion differs from that in Argentina, in that it 
was heavily subsidized and pushed by government policy. The recent trend falls more into line with 
agriculturalization and exhibits similar effects including increased rural exodus and marginalization 
of small farmers, increases in the concentration of land ownership and production as well as 
decreases in government support and a larger role for TNCs (Lawrence 1999). In addition to these 
institutional and social symptoms, Australia also exhibits some of the important environmental 
symptoms of agriculturalization. These include soil degradation, loss of habitat and loss of 
biodiversity though some of these symptoms result from processes different from those described 
in agriculturalization.  

While the main characteristics of agriculturalization are exhibited to some degree in the 
Australian case, there are some important differences that can help us better understand the process 
of agriculturalization. In general, the Australian government has historically offered more support 
for the agricultural sector, playing a key role in its expansion and the resulting environmental 
degradation (Hyberg and Pascoe 1991). Due to these differences in earlier agricultural policy, 
namely heavy government subsidies for agricultural inputs, there has been a prevalence of soil 
acidification in Australia that is not exhibited to the same degree in Argentina. This is a symptom 
of a process that does not occur in agriculturalization as it has been described. However, the role of 
the lack of subsidies in Argentina is seen as an important factor leading to the historically low-
input agricultural systems of the region and contributing to agricultural sustainability. The resulting 
acidification, as well as pollution of water sources, that has occurred in Australia as a direct result 
of heavy subsidies demonstrates the importance of this aspect of agriculturalization and of the 
linkages between government economic policy and the environment in agriculture. 

In the 1990s, the role of the governments converged as there was a move toward liberal 
economic policies in both Argentina and Australia, as well as in other parts of the world. This was 
encouraged by international financial institutions such as the World Bank and the International 
Monetary Fund. For Australia, this meant significant changes in the role of the government in 
agriculture with a decrease in government support and an increase in the role of transnational 
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corporations and global markets. These shifts were also evident in Argentina and contributed to an 
expansion of export-oriented agriculture and, to some degree, an increase in agricultural inputs due 
to decreases in tariffs. This liberal economic trend embodies a number of the variables involved in 
agriculturalization. For example, from Figure 5, a weakened public sector and absence of 
agricultural policy (upper right-hand corner) results in a cascade of effects including vulnerability 
to the uncertainty and variability of market conditions effecting the concentration of production and 
management leading to the weakening of rural communities and the simplification of the rural 
structure (Manuel-Navarrete and others 2005). 

A second important difference between the two cases is the dry conditions in Australia and 
the exploitation of limited water resources. In Argentina, rainfall has been increasing, which has 
led to expansion of agriculture into more marginal areas and has contributed to double-cropping 
systems adding stress to cultivated land (Solbrig 1996). In Australia, there have been occasional 
droughts, which have led to the heavy use of irrigation contributing to aquifer degradation and soil 
salinization. These symptoms are not apparent in the Pampas region and are due to regional 
differences in climate conditions. However, Pickup (1998: 58) discussed the role of climate 
variability in agriculture-related environmental degradation in Australia and noted the effects of 
short-term trends of increasing rainfall on land use activities. While this study’s focus was on cattle 
and sheep ranching, it was noted that there was also an expansion of cropping into dry or marginal 
areas as a result of unrealistically high expectations for rainfall. While this is similar to the 
aforementioned trend in Argentina, in Australia this unsustainable land use practice, which resulted 
in increasing land degradation, was often encouraged by government subsidies and drought 
assistance. This is another example of how government support can contribute to environmental 
problems. These interesting comparisons help us to better understand the complex processes that 
occur with the “variation of rainfall” variable as shown in Figure 5. For example, variation in 
rainfall in a positive sense (i.e. Increases in rainfall) can lead to changes in expectations and hence, 
use of marginal land for agriculture leading to an increase in degradation which can be spurred on 
by government policies. Variation of rainfall can also change in the negative sense leading to 
aquifer and soil degradation. 

The primary features that differentiate the process of agriculturalization in Australia from 
that in Argentina could be due to a number of factors. Most likely, these differences are largely the 
result of contextual and local variation. Australia differs considerably from Argentina in its culture, 
history, economic and political structures as well as in its relationships to other countries. In 
addition, its geographic situation contributes to the different climatic conditions that are important 
factors in agricultural processes. Hence, one would expect some differences in the way the 
agriculturalization process is manifested in these two contexts. 

A second point to consider is the possibility of a temporal dimension to the causal complex 
of agriculturalization. As discussed in Chapter 2, one critique of the syndrome approach is that it 
assumes that processes occur and reoccur in a functionally continuous and simultaneous manner 
without considering the evolution of processes and historical factors (Barrera and others 2002). 
Perhaps some of the differences seen between these two cases can be thought of as changes in the 
process of agriculturalization over time and different temporal relationships between processes 
within the causal complex. For example, the occurrence of soil acidification in Australia is an 
important factor in agriculture in that region due largely to over-use of fertilizers. While this can be 
seen as a contextual difference due to government subsidies for fertilizers, it may also be viewed as 
part of the same causal complex of agriculturalization in Argentina. That is to say, the lack of a role 
of the government in the use of agricultural inputs in the form of subsidies is perhaps a factor in the 
low-input agriculture in Argentina. This could change in the future leading to a large increase in the 
use of fertilizers, which could contribute to acidification in the Pampas. In other words, the process 
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of the effects of government support, or lack thereof, on input use and hence, soil status, is at work in 
both regions. The difference is a matter of evolution of the process and historical effects. 

Finally, these differences could indicate that a different process altogether is taking place in 
Australia. This again depends on how agriculturalization is defined as well as at what level the process is 
considered. It does appear that the key processes of agriculturalization and key symptoms are present in 
Australian agriculture with differences occurring at a narrower or more specific level of operation. 
Nonetheless, the important differences noted above highlight some of the difficulties in using a 
syndrome approach as is discussed further below. 

If agriculturalization can be considered a syndrome, there are several implications that make this 
understanding of the process useful. If the process as described occurs in multiple locations around the 
world, it could then be used to locate regions that may be prone to agriculturalization or regions in which 
it is already occurring. The symptoms exhibited by agriculturalization such as habitat and biodiversity 
loss, rural exodus and soil degradation may be easily identifiable based on current and recent statistical 
research around the world. If such trends are occurring in a region, it may present a possible case for 
further exploration in which causal processes such as expansion of export-oriented agriculture, liberal 
economic policies and land and production concentration can be evaluated. In addition, by reaching a 
better understanding of the agriculturalization process through comparative case studies, more effective 
global mitigation plans can be designed and implemented. Finally, in recognizing some of the potential 
pre-conditions for agriculturalization such as weakening government support for agriculture, it may be 
possible to address problems of agriculturalization before they occur, leading to a more effective 
treatment of the source of the problems rather than simply addressing symptoms. 

The recurrence of trends of environmental degradation in different parts of the world makes clear 
the importance of global interconnectedness and the global nature of such processes. The similarities in 
economic policies from country to country that occur as a result of encouragement by international 
financial institutions can result in similar impacts from social to environmental levels. Many social and 
environmental symptoms are evermore linked to systemic problems such as unsustainable global trade 
and resource policies. In addition, the global nature of climate change has become apparent and there 
exists a global responsibility for dealing with such issues. This interconnectedness is also exhibited on 
the level of different disciplinary spheres. These complex processes of environmental change are 
inextricably linked to human society, economic policy, politics and culture. The complexity of these 
interactions is clearly shown with the brief examination of the two case studies in the current study. By 
considering such processes as syndromes, it is possible to approach solutions to these problems from a 
more transdisciplinary perspective by bringing together individuals from a variety of disciplines to 
formulate more effective policies for mitigation. 

The examination of these two cases also highlights a certain level of contextual variability that 
cannot be ignored. To some degree, this impacts the usefulness of global approaches to problems that 
appear to be of a global nature. While similar processes may occur in various parts of the world, their 
causes and effects in a region may differ considerably depending on any number of variables. It is true 
that certain processes do involve global characteristics, and for this reason global approaches should be a 
part of the solution. However, this should not act in place of or deemphasize the importance of local 
solutions. This is one consideration in examining syndromes of sustainability of development as opposed 
to syndromes of global change. Syndromes of sustainability of development take a more regional 
approach to the syndrome concept. Hence, more localized processes may be distinguished and causal 
complexes and policy solutions can be more place-specific. In this way, the utility of the syndrome 
approach as a transdisciplinary methodology can be applied to issues without generalizing problems to a 
global level that likely have regional and local variability. 
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V. Conclusion 

Processes of environmental change are enormously complex 
and in order to begin to understand them and to work toward the 
implementation of effective policy to combat negative trends we must 
utilize knowledge from a vast array of disciplines in an integrated 
manner. The syndrome approach presents one possible path toward 
this integration of knowledge. 

The Division of Sustainable Development and Human 
Settlements at ECLAC has been working toward an interdisciplinary 
understanding of issues of sustainability in the Latin American region 
and has employed an adaptation of the WGBU’s syndrome approach 
for this purpose. The current study has been an extension of this work 
and an attempt to present a possible case for further research in order 
to bring greater insight to the process of agriculturalization, which has 
been proposed as a syndrome of sustainability of development. By 
comparing the case of Australian agriculture to agriculturalization in 
the Argentinean Pampas, some of the elements of the process can be 
understood in a broader context and the utility of agriculturalization as 
a syndrome can be discussed. 

Another aspect that can be drawn from this comparison is the 
importance of positive trends and developments that emerge within 
these causal complexes. Greater consideration of characteristics of 
sustainability has been one of ECLAC’s adaptations of the approach. 
In terms of agriculturalization, the development of awareness of socio-
ecological problems, as well as their economic impacts, within the 
public, agricultural sector and government can be viewed as a positive 
trend. This has manifested itself in Australia with the government 
funded Landcare program and in both countries with the increased use
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of no-tillage technologies for soil conservation. Perhaps such positive trends can be the basis for 
the exchange of knowledge and experience between countries or regions that are undergoing 
similar trends of socio-ecological change. 

In addition to the development of sustainable practices, it is also possible to illuminate past 
practices of sustainability, which have been replaced by unsustainable systems. An example of this 
would be the sustainable rotational agriculture systems that dominated Argentinean agriculture for 
many decades and the practice of low-input agriculture, which has helped to maintain relatively 
healthy soils in the region. A transdisciplinary understanding of how such practices contribute to 
sustainability can be an entry point for policy-making and mitigating actions. 

To conclude, agriculturalization is changing the social, economic and natural landscape of 
the Argentinean Pampas and effective policy to mitigate the negative trends requires a 
transdisciplinary understanding of the processes. Regional efforts toward mitigation can be 
strengthened by global actions and international collaboration, particularly with countries that are 
undergoing similar processes. This study has been an effort to introduce a possible starting point 
for further research on the global implication of the agriculturalization syndrome. 
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