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Abstract  Latin America can be understood from multiple perspectives, due to 
its high biological and ecosystemic diversity, intertwined with myriad historical, 
cultural, social, economic, and political contexts that together condition its social-
ecological systems (SES). However, frequently within academic and management 
agencies, dominant paradigms and models have been imported from the Global 
North. Consequently, there is a need to recognize and incorporate local and regional 
(i.e., context-specific) characteristics to understand the SES of territories where 
there are complex interdependences.

In this chapter, we propose to enhance a Latin American SES perspective by 
“culturalizing” the ecosystem and the environment, which we perceive as a neces-
sity to understand the interdependence occurring in specific territories. Here, we 
discuss specific social science contributions to the SES framework by recognizing 
the influence of Latin American efforts, like the Modelo Mundial Latinoamericano. 
We also conduct a philosophical analysis to compare the SES history and paradigm 
as a “trialogue” with territorial development, political ecology, and social science 
disciplines that are well-developed in Latin America. Moreover, we look at how 
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Ostrom’s SES analytical framework has been operationalized in Mexico. Finally, 
a literature review of SES publications was conducted to determine the state-of-
the-art regarding achievements and challenges for social sciences.

Keywords  Social-ecological systems · Latin America · Complexity · Social 
sciences · Ecosystems · Cultures

1  �Introduction

It is a common practice to talk about systems in many natural and physical sciences, 
such as ecology, geology, or physics; however, systems theory and models are also 
useful concepts to explain social phenomena. In this chapter, we consider why 
social science disciplines should include or are already including the spatial and 
temporal scales required to understand complex human-nature relationships that 
recognize territorial processes as part of integrated social-ecological systems (SES). 
Indeed, such an assessment is necessary because the issues and problems that were 
traditionally categorized as “environmental” and approached from the perspective 
of the biophysical sciences (e.g., climate models of global warming) are increas-
ingly recognized as possessing both social causes and consequences (e.g., energy 
policy and socio-economic impacts of desertification) (IPCC 2018). In turn, tradi-
tional “social” concerns (e.g., territorial planning, immigration policies, and social 
justice) are increasingly understood as being affected by the degradation of biodi-
versity and ecosystems (e.g., emergent diseases in fragmented landscapes and 
loss of traditional resource-based livelihoods) (Lira-Noriega and Soberón 2015; 
IPBES 2018a).

Still, though disciplinary in-breeding and biases are common, even when scien-
tists employ formalized methods to obtain knowledge with the goal of answering 
questions about these phenomena, and for this reason, some cross-disciplinary mar-
riages—known as interdisciplinarity and transdisciplinarity—have arisen along the 
lines of political ecology, ecological economics, social ecology, etc., challenging 
old conceptualizations of separating humans and nature to propose new integrated 
paradigms as part of ongoing scientific revolutions, sensu Kuhn (1962). Multiple 
paradigms that can support systems thinking are also well established in the human/
social sciences. For example, criticism and phenomenology in geography, function-
alism in sociology, relativism in history, and Keynesianism in economics are just a 
few examples of paradigms used for determining what is “normal social science.” 
But this diversity of theoretical frameworks and core concepts allows us to under-
stand the foundational premises of our scientific communities and cultures. Indeed, 
systems thinking is a way to abstract reality by organizing it into elements, compo-
nents, structures, subsystems, and systems, and where we envision humans in these 
systems is critical to defining the object/subject of study and how to explore or 
manage it.
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In this context, the interaction between social and ecological systems is emerg-
ing as a one perspective for understanding the complexity surrounding and embed-
ded in socio-environmental problems, which are being exacerbated by global 
ecological and climate changes. Even though Latin America has been highly influ-
enced by the paradigms proposed in developed countries, a lack of stability in 
national scientific policies during last decades has created a crucible that motivates 
social scientists to re-think their own paradigms by confronting decades of eco-
nomic fluctuations, poverty, biodiversity loss, climate threats, war and violence, and 
the multiplicity of situations derived from unattained sustainable development 
goals. Furthermore, in a world where social sciences are threatened by their political 
status or governments’ economic recipes, they are often marginalized even within 
academia, and including them in the SES perspective provides a dynamic tool to 
develop knowledge for studying complexity in the interdependence of communities 
and the environment (Scholz and Binder 2003, 2004), such as integrated ecosystems 
and their implications for environmental services (Castro-Díaz 2014), adaptive gov-
ernance (Folke et  al. 2005) and water governance (Pahl-Wostl and Kranz 2010; 
Pahl-Wostl et  al. 2010), social vulnerability and ecosystems services feedback 
(Castro-Díaz and Natenzon 2018a), and water provision and land cover changes 
(Castro-Díaz and Natenzon 2018b). Therefore, the study of socio-ecological prob-
lems should be considered by paying attention to their complexity and functioning 
from a systemic (integrated) vision, which changes over space and time (García 
2006: 21; Farhad 2012; Castro-Díaz 2017).

Understanding the SES causes and consequences of these relationships allows us 
to find solutions in a functional (and ethical) way, starting with the origin of the 
problems and then addressing related actions from the complexity of specific situa-
tions. The term complex systems can be considered from the paradigm that reori-
ents scientific thinking toward the complexities, wholes, and open dynamic systems 
that are present throughout the world (García 2006). The main components of a 
complex system, as proposed by García (2006), are (1) limits (spatial and temporal), 
(2) structure (hierarchy of components), (3) scales (of interaction), and (4) pro-
cesses. In this sense, engaging that which is “complex” allows researchers and man-
agers to emphasize on the composition of an entire system and on the heterogeneous 
elements in constant interaction with each other, immersed and surrounded by other 
systems. This perspective, in turn, requires an integrative, inter- or transdisciplinary 
approach (Castro-Díaz 2017; Merçon et al. 2018).

In recent years, a great interest has been observed in the development of aca-
demic studies and public-policy instruments that incorporate the concept of SES, 
promoting the publication of numerous investigations on analytical frameworks, 
related concepts, and ways of operationalizing based on causal relationships 
(Perevochtchikova 2016; Avila-Foucat and Perevochtchikova 2018). The concept of 
complexity, therefore, contributes to the analysis of these current ecological, social, 
and economic problems and crises, such as climate change, poverty, injustice, and 
environmental degradation, among others. It seeks to understand a world in constant 
transformation and adaptation (or not) to the influence of internal and external 
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stressors or “shocks” through the dynamics of self-organization and self-
development (Postigo et al. 2013) with profound epistemological, ontological, and 
ethical implications.

2  �“Culturing” Ecosystems Through the SES Concept

The idea that we live in a time of catastrophe and harm leads humans to be con-
ceived of as aliens to Mother Earth, and this perspective has become well-established 
in many academic and policy discourses. Indeed, there are major reasons to support 
it, including climate change (Weart 2008), the modern species extinction crisis 
(Thomas et al. 2004), the mass extinction of the Australian fauna (Roberts et al. 
2001), or the European invasion to the Americas and their devasting ecosystem 
modifications (Koch et al. 2019). However, this phenomenon can also be considered 
from the lens of what it means to our cultural relationships to nature.

The idea of “culturing” nature encompasses all actions taken by the human being 
as an individual (indivisible), community, or society with ecosystems. Its implica-
tions, of course, are as diverse as the disciplines of social and human sciences, 
especially when they are referred to multiple explanations, theories, models, 
schemes, and all approaches to the human dimension at every possible scale. They 
are numerous and varied that we should define the socio-ecological relationship as 
the focus of our attention that, even with constraints, it solves the issue of the meta-
phor of human actions on the ecosystem as a result of their cultural activities. For 
understanding the ways of “culturing” nature, we can refer to Nisbet et al. (2009), 
which states that every aspect of the human life is related to the environment (i.e., 
natural relatedness). Morin (2009) includes this approach when considering the 
relationship with the whole to the parts and propose complexity as a feature of the 
link they hold. This link, in turn, is built into so-called “time-space,” a concept that 
grew from geography and refers to the territorial processes holding the spatial 
dependence and the temporal causality (Pillet 2004) and including territorial 
changes between the present and the past for a given location. For example, the way 
to study a currently flooded valley, a cut forest, the city of Brasilia, and global 
change are all the result of spatial-temporal dynamics. This “culturing” of nature 
approach has been developed in several social/human sciences, such as geography 
or anthropology. However, it can include every such discipline (e.g., sociology, psy-
chology, health, economics, engineering, and others) that can locate their field of 
study in the diversity of territorial processes.

For comprehending an SES with a social sciences lens, we should, therefore, 
determine its ecological foundations, but also its expression in human spatial-
temporal relationships to understand the dynamic agent causality of human beings. 
Even though anthropic actions are widely evident in our planet, the study object/
subject being investigated with the SES framework needs to recognize that humans 
go beyond the negative prejudge that many natural and physical sciences have 
established and instead incorporate a social science perspective that acknowledges 
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societies interacting reciprocally with ecological fluxes. There are multiple exam-
ples for identifying these types of socio-ecological relationships: religion, cosmovi-
sion, technology, energy production, urbanizations, tourism, agriculture, scientific 
production, transport, and others such as processes intervening, modifying, and 
conditioning the ecosystem (see also chapter “Social-ecological Complexities and 
Novel Ecosystems” in this volume). In short, the social science SES perspective 
conceives anthropogenic action as part of the ecosystem response, and at the same 
time, it cannot be studied without appeal to human dimensions that span social, 
cultural, religious, political, and economic factors.

3  �Social Sciences Contributions to SES in Latin America

Globally and regionally, SES scholarship has been based largely on the dominant 
natural science discourses and paradigms that have influenced a global “brain circu-
lation” of these ideas (Anderson et al. 2015a). However, we seek to contextualize 
this narrative by putting it into dialogue with social science traditions from Latin 
America, which to date have been sub-alternate voices. To diagnose the role of Latin 
American social sciences, in this section, we identify both their achievements, but 
also their gaps, or what de Sousa Santos (2006) has called a “sociology of the 
absent,” to understand when, where, and why they have been present (or not).

We put forward that Latin America has traditions that can support and enhance 
regional and global SES research and practice, which is relevant to global efforts to 
recognize multiple approaches, stakeholders, and worldviews in SES (e.g., Díaz 
et al. 2015). To test that assertion, we explore here three specific avenues of analy-
sis: (a) a socio-historical perspective of how Latin American scholars have con-
fronted and responded to dominant SES ideas that arise (and often are imposed) 
from the Global North, the developing of the Modelo Mundial Latinoamericano as 
a reaction to Meadows et al. (1972); (b) a philosophical (epistemological and meta-
physical) evaluation of SES in relationship to territorial development (TD) and 
political ecology (PE), social science fields that are well-developed in Latin 
America; and (c) an operationalized use of Ostrom’s SES framework for under-
standing multilevel and multiscale interaction, using case studies focused on 
Mexico’s research experiences to see the ways that social sciences have been 
involved.

�The History of the Modelo Mundial Latinoamericano

Understanding Latin America’s (potential) contribution to the SES debate requires 
having a historical perspective. When “environmental” problems were capturing the 
Western (or “Northern”) imagination around the 1960s and 1970s (Estenssoro 
2007), Latin American scholars quickly recognized that this environmental crisis 
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was not only ecological, nor merely driven by human demands (e.g., population 
growth, migration from rural to urban areas, and subsequent urban expansion), but 
it was also intimately related to human quality of life, social well-being, justice, and 
equity. In particular, marginal peoples’ lives were being greatly affected by these 
environmental changes. At the same time, though, in the Global North, the world’s 
marginal people were thought of as a “population bomb” (sensu Ehrlich 1975) that 
was largely considered by developed countries to be the main driver of the environ-
mental and civilization crisis. Arising from this thinking, we see such seminal 
reports as the Meadows et al. (1972) Limits of Growth, which proposed a global 
model (World3) for rationalizing sustainable human use of resources, based largely 
on reducing consumption by reducing birth rates (particularly in the Global South).

Based on the treatise Catastrophe or New Society? (Herrera et  al. 2004), the 
Latin American World Model (Modelo Mundial Latinoamericano, Goñi and Goin 
2006) was developed, whose name is important in itself because it purports to be a 
global model (modelo mundial), like Meadows et al. (1972), but, as is frequently the 
case when the social science perspective is brought to bear, it recognizes its own 
subjectivity by identifying where it comes from (Latinoamérica), rather than being 
some disembodied idea about a supposedly objective reality. Furthermore, The 
Limits to Growth had a universal conceptualization of humans and undertook a neo-
Malthusian approach to the issue, based on resources and reproduction (i.e., a bio-
logical approach), where central countries ceased their ever-increasing consumption 
and peripheral countries ceased their population growth. The Latin American model 
introduced a novel and integral approach to the issue of sustainability and develop-
ment by considering the satisfaction of humanity’s “basic needs” of food, housing, 
education, and health for everyone as a way to reach a balance between society, 
nature, politics, and the economy. During this same time, “Northern” development 
agencies like the International Monetary Fund and World Bank were only looking 
at economic variables (Oetiza 2004).

The Latin American approach differed from that which was reflected in the 
Limits of Growth and validated by the countries members of the Club of Rome 
because it explicitly recognized its own normative character, as well as the power 
dynamics that are inherent in decisions regarding natural resources and human well-
being. While Meadows and colleagues concluded that if their recommendations 
were not considered, then catastrophe would be imminent, the work derived from 
the Latin American report reveals that two thirds of humanity already was living a 
catastrophe, as impoverished and marginalized people. So, in this way, they asserted 
that the Club of Rome’s report did not address the real problem. Of course, as 
Gallopin (2004) observes, both models have embedded values, but only the Modelo 
Mundial Latinoamericano makes them explicit, which is a hallmark of a social sci-
ence perspective.

The historical perspective provided by this exemplary case study, however, also 
illustrates how social science ideas and their impact in the SES debate between the 
Global South and North are contextual and conditioned by broader societal pro-
cesses. An inherently unequal power relationship regarding the production and dis-
semination of its proposal (e.g., it was not fully recognized by the national and 
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international academic community, Goñi and Goin 2006), but the coup d’état that 
installed the Argentine dictatorship in 1976 coincided with the final stage of its 
work and truncated its continuity and potential influence on regional and global 
debate and outcomes. Therefore, an entirely external socio-political process in Latin 
America vitiated the ability of Latin American thinkers, particularly social scientists 
contribute to these SES issues at the regional and global scales in dialogue with the 
dominant, natural science-based ideas of Meadows, and others.

�A Trialogue Between Social-ecological Systems, Territorial 
Development, and Political Ecology

SES research shares a common study object/subject (human-nature interface) with 
territorial development (TD) and political ecology (PE), but each has different phil-
osophical foundations and assumptions that can hinder productive collaboration. 
While SES arose largely in the context of the ecological sciences striving to inte-
grate a human dimension, TD and PE came from social science traditions to under-
stand the environment. In this way, we would expect them to have both 
epistemological and metaphysical similarities and differences, which demand atten-
tion to put them into constructive “trialogue” and avoid unconstructive arguments in 
the context of Latin American interdisciplinary socio-ecological research. To test 
this hypothesis, we analyzed these three fields from historical and philosophical 
perspectives to see where they complement, contradict, and/or enhance one another 
to be able to promote interdisciplinary (or integrated) studies in Latin America of 
complex human-nature dynamics in the Anthropocene (Table 1).

SES, TD, and EP are relatively young academic fields that have emerged in the 
last 50 years. Early notions of SES can be found within the realm of ecology and 
natural resource management in the Global North (Holling 1973; Odum 1953, 
1973; Berkes and Folke 1998). Only more recently has an explicit SES approach get 
visibility in Latin America (e.g., Delgado and Marín 2005; Maass et  al. 2010; 
Castro-Díaz 2017; Easdale et al. 2016). While TD came into its own in the 2000s, 
its roots could be found in the 1970s (and even earlier to the 1950s) with different 
efforts at local economic development in Europe and Latin America. Also beginning 
in the 1970s, PE consolidated in Europe and North America, becoming firmly estab-
lished in the 1990s (Martínez Alier 2005). By the 2000s, though, PE also came to 
have globally influential scholars from Latin America, where authors like Colombian 
A. Escobar (2000), Mexican E. Leff (2004), and Argentine H. Alimonda (2004) 
began to work with this perspective on local problems, such as peasant and indige-
nous social movements and environmental conflicts in defense of natural resources 
(land, water, mining).

Regarding their objects/subjects of study, SES uses systems-thinking and com-
plexity and networking theories to attempt to study the whole. For its part, although 
TD began with a focus on economics, it has since expanded to a more encompassing 
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Table 1  Summary of analytical axes for the conceptualization of perspectives in socio-ecological 
topics for Latin America

Analytical 
axes Characteristics Political ecology

Territorial 
development

Socio-ecological 
systems

History Origins (temporal 
and spatial)

1970s in Global 
North; 1990s in 
Latin America

1980s in Global 
North and Latin 
America

Beginning in the 
1970s and 
consolidating in 
the 1990s in 
Global North; 
2000s in Latin 
America

Key figures and 
institutions 
(countries)

Martínez Alier 
(Spain), 
Alimonda 
(Argentina), 
Escobar 
(Colombia, 
USA), Leff 
(Mexico)

Alburquerque 
(Spain) Costamagna 
(Argentina), Instituto 
Praxis (Argentina)

Holling 
(Canada), Odum 
brothers (USA), 
Berkes 
(Netherlands, 
Canada), Folke 
(Sweden)

Epistemology Predominant 
research types and 
foci

Basic, social 
science-based 
research, largely 
academic and 
theoretical
Started with the 
“environmental 
crisis” and added 
political and 
power 
dimensions

Applied, social 
science-based 
analysis of local 
productive systems
Started from an 
economic 
perspective, but 
moved toward 
holistic 
understanding

Basic, but often 
applied to 
real-world 
problems, natural 
science-based 
studies that often 
use complexity 
and network 
theories and 
resilience 
concepts
Started as 
ecology 
integrating 
humans, but 
expanding to 
toward the social 
domain

Methods Qualitative Increasingly 
participatory research 
action to co-construct 
knowledge(s)

Mixed, but 
primarily 
quantitative

Confirmation and 
validation

Qualitative 
methods

Statistics are used, 
but also the putting 
into practice of 
information based on 
transferability, 
viability, and 
credibility. Data for 
decision-making

Uses statistics 
and modeling

(continued)
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understanding of human well-being and the needs to innovate in production systems 
to fulfill these needs. Meanwhile, PE looks more specifically at the political dimen-
sions of natural resources, while not denying other elements. These foci condition 
these disciplines’ methodologies, for example, SES studies frequently concern sys-
tem resilience with thresholds and feedbacks (Adger 2000; Cumming 2011; 

Table 1  (continued)

Analytical 
axes Characteristics Political ecology

Territorial 
development

Socio-ecological 
systems

Study object Process and 
dynamics of 
power that 
determine the 
distribution 
(access and 
benefits sharing) 
of natural 
resources

Productive processes/
microprocesses that 
lead toward 
improvement of 
quality of life of the 
people living in a 
territory

Feedback 
processes and 
thresholds or 
parts of the 
system

Metaphysics Objectivity Assumes 
subjectivity

Assumes subjectivity 
and the 
co-construction with 
stakeholders. It 
criticizes supposed 
objectivity in science 
and territorial 
construction. It 
assumes subjectivity 
from the political 
posture that 
conditions processes 
being studied

Tends toward 
objectivity

Reductionism 
versus holism

Emergent 
approach

Emergent approach Systems 
approach that 
recognizes both 
holism and 
reductionism

Conceptualization 
of nature

Nature as an 
element of power 
and dispute 
between social 
actors

Nature is part of the 
“scenario” of the 
territory, but not 
central to it. Nature 
is mostly conceived 
of as natural 
resources for 
production. In recent 
years, the perspective 
of “sustainable 
development” gave 
nature a greater role, 
but it continues to be 
one of various 
dimensions

Nature conditions 
social practices 
and should be 
reconciled with 
human uses. 
Nature is 
recognized as 
being a source of 
benefits for 
humans and also 
the recipient of 
their actions 
(reciprocity)
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Castro-Díaz 2013), which use quantitative methods from basic science disciplines 
that use statistics and models. TD also addresses systems, analyzing productive pro-
cesses (or micro-processes) that tend to be applied to a specific territory (e.g., local 
food systems), but its experiences are systematized, and case studies are often used 
in a specific spatio-temporal context. Additionally, in TD, research-action techniques 
are often used, and validation is conducted by putting findings into practice via 
transferability, viability, and credibility with local stakeholders (e.g., the Argentine 
city of Rafaela, see also Karlsen and Larrea 2015). Finally, PE is mostly concerned 
with basic research and uses qualitative methods that are not always subject to sta-
tistical validation techniques. Some PE studies, though, concern such topics as envi-
ronmental justice and use participatory approaches, like TD, to not only study but 
transform or affect reality (e.g., avoid conflicts related to natural resource industries, 
such as mining). However, in Latin America, most PE continues to be academic, but 
often related to social and environmental justice movements, and therefore also has 
an applied intention, even if not an applied approach. Indeed, throughout Latin 
America, PE observatories have arisen to maintain monitoring of these human-
nature power conflicts (e.g., Observatorio de Conflictos por Recursos Naturales, 
https://ocrn.info/; Observatorio Latinoamericano de Conflictos Ambientales, http://
olca.cl/oca/index.htm).

While each of these disciplines approaches human-nature relationships from dif-
ferent epistemological positions, histories, and interests in socio-scientific ques-
tions, they share many points in common, and these similarities and synergies 
provide ample space for collaboration and dialogue. Latin American social science 
traditions, such as TD and PE, have consolidated bodies of literature and knowledge 
communities and, therefore, should be further considered by natural scientists and 
interdisciplinary scholars as the new paradigm of SES is implemented. Many natu-
ral and applied scientists may have an inherent affinity to the SES approach, given 
its history and philosophical orientation (e.g., systems modeling and quantitative 
methods), but they should also be aware of these other traditions that have been 
developing from Latin America for several decades, and whose research production 
is often made in Spanish or in local and regional journals, which many not be part 
of the “global brain circulation” (sensu Anderson et al. 2015a).

�Applying Ostrom’s SES Analytical Framework to Latin America

The SES analytical framework proposed by Ostrom (2007, 2009) considers social-
ecological interactions at macro and micro levels (multilevel), from local to regional 
spatial scales (multi-scale), and applicable to specific case studies (Perevochtchikova 
2018). It is an integrative framework developed from a bibliographic review of more 
than 40  years of different approaches and theories analyzing the relationship 
between society and ecosystems, adaptable to other theories and diverse SES. The 
framework takes up and integrates big groups of ecological variables, conceived of 
as resource systems and units, which include biodiversity and ecosystems, and 
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social variables, considered of as governance systems and users, which encompass 
stakeholders and institutions. In turn, these sub-systems are interconnected through 
the action situation that has inputs (drivers) and leads to certain outputs (effects) on 
the operation processes of a hypothetical SES.  Each SES has connections with 
other, external systems, and it has certain characteristics of the political, social, and 
economic context that is present at different territorial and temporal scales (Fig. 1).

After selecting the analytical framework for a specific study, which depends on 
objectives, goals, and resources, the next stage of formalization refers to the selec-
tion of variables that later allow to arrive at the filling and breakdown of information 
into each group and even to formulate indicators. These variables can be analyzed 
qualitatively or quantitatively, taking information from a documentary analysis of 
existing sources (official and academic) and/or constructing it from fieldwork. Each 
group of these variables is desegregated in corresponding levels, and interdisciplin-
ary, inter-sectoral, and inter-institutional collaborations are required for integrated 
analysis (Perevochtchikova 2018).

A practical contribution in terms of formalizing the framework and presenting 
quantitative relationships can be found in Schlüter et al. (2014), which used a for-
mat of equations and mathematical language to model the case of a fisheries 
SES.  Bennett and Gosnell (2015) pre-select some second-level variables from 
Ostrom’s framework (2009) and adjust them to the needs and context of particular 
cases. Some interesting exercises can be highlighted as the adaptation of the general 
framework for forestry and fishing systems in Hinkel et al. (2014), and other case 
studies dealing with the process of formalizing the SES framework at a local scale 
and ranging from the conceptual determination to the definition (Hinkel et al. 2015).

In Latin America, there are still few examples of formalizing the SES framework 
and even less of its operationalization (Perevochtchikova 2018). Among the almost 
absent publications on the operationalization of the framework (which refers to the 
analysis of variables based on obtained information), the study by Leslie et  al. 
(2015) developed a regional-scale analysis in several fishing communities from 
Baja California, Mexico, which was more focused on determining economic bene-
fits related to different ways of fishing. However, these cases confirm that this SES 
analytical framework is adaptive to a variety of SES contexts and can be modified 

Natural sub-system
(natural resources, 

components of 
nature)

Social sub-system
(social actors,
institutions)

Input
(drivers)

Output 
(effects)

sub-system
l resources,

ponents of 
ature)

Social sub-s
(social act
institutio

Interaction
(action situation)

Multi-level actions

Ecosystem services
at multiple scales

SES context and external linkages

Fig. 1  Summary of Ostrom’s (2007, 2009) framework for conceptualizing socio-ecological sys-
tems (SES)
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to practically any study case, with better results at local or regional scales being 
integrative and considering the great potential for use in scientific research and 
public policy.

The majority of Latin American publications with a social science focus have 
objectives linked to the analysis of the relationship between human well-being, 
multilevel actions, and policy-making with multi-scale ecosystem services over 
time and space. For example, these studies seek to detect the effects of applying 
governmental conservation programs in Mexico (Perevochtchikova, 2019), to 
understand the well-being and the use of ecosystem services by rural households in 
Chile (Delgado and Marín 2016), to analyze the vulnerability of SES in Colombia 
(Berrouet et  al. 2018), to determine livelihood strategies in complex SES in 
Nicaragua (Williams and Kramer 2019), and to study resilience and dynamic use of 
biodiversity in Costa Rica (Rodríguez and Davidson-Hunt 2018).

The social science works have explicitly incorporated historical analysis to 
reconstruct the trajectory of change of SES, with the use of geographical informa-
tion systems (GIS) for space analysis of physical and biological variables and land 
use changes. On the other hand, it is very common to find interviews with key stake-
holders and survey applications for governance studies. Also, ethnographic data 
collection is seen through participant observation, assisting different social actors’ 
labors, and during fieldwork and workshops. Ethnoecological approaches also 
include transect walks and life story interviews. The analytical techniques found in 
these social studies combine the quantitative and quantitative approaches, but in 
each of these cases interdisciplinarity is a necessity, where social sciences and 
scientists can play a strong role for analysis of interactions, related to actors, institu-
tions, and governance aspects ranging from inputs (e.g., public policy) to outputs 
(e.g., benefits) of SES.

4  �Literature Review of SES Publications

Many proposals are being developed in the global scientific literature (1) to define 
SES (Haberl et al. 2006), (2) to operationalize models to study SES (Collins et al. 
2011), (3) to apply SES knowledge to public policies and private decisions 
(Carpenter et  al. 2009), and (4) to develop research and governance models that 
include divers social actors (e.g., the Inter-Governmental Platform on Biodiversity 
and Ecosystem Services (IPBES): Díaz et al. 2015; Anderson et al. 2019). Anderson 
et al. (2015b) found an exponential growth in the use of SES-related terms in ecol-
ogy and sustainability journals beginning in the 2000s. However, there is also an 
indication that the conceptualization of SES in this body of literature has been influ-
enced mostly by quantitative social sciences (e.g., studies of institutions, economic 
incentives, land use, population, social networks, and social learning), with less 
emphasis on those approaches with interpretative tradition (Stojanovic et al. 2016).

We carried out a systematic literature review to identify, organize, and analyze 
the scientific production regarding the use of SES in the world and in Latin 
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America. The review was based on the proposal by Grant and Booth (2009), 
Booth et al. (2012), and Perevochtchikova et al. (2019). This review used standards 
and procedures established in the declaration of Preferred Reporting Items for 
Systematic Reviews and Meta-Analyzes (PRISMA) (Moher et al. 2009) and applied 
the Search, Appraisal, Synthesis, Analysis (SALSA) framework, which is shared by 
many studies that perform systematic reviews of scientific literature (Grant and 
Booth 2009; Codina 2015). Taking as a reference the search strategies used in 
ecosystem services literature reviews (Perevochtchikova and Oggioni 2014; 
Martinez-Harms et  al. 2015; Ezzine-de-Blas et  al. 2016; Locatelli et  al. 2017; 
Himes-Cornell et al. 2018; Perevochtchikova et al. 2019), the decision was made to 
perform an advanced search in the Scopus database, which gathers information on 
publications of high scientific rigor at an international level.

The first phase of the analysis considered the construction of syntaxes with the 
use of keywords in English and Spanish linked to the concept of “socio-ecological 
systems.” The search for the selected terms was carried out in titles, abstracts, and 
keywords, and then we applied a filter to select only those publications in journals 
related to social sciences. In the second phase of evaluation, a sub-search focused 
on the geographic delimitation of SES studies referring to Latin America and/or to 
the countries of the region, also with a social science filter, to assess the importance 
of this focus for SES.

Globally, a total of 7300 records were obtained, of which 2198 were open access. 
Publications are mostly made in an article format (74.3%) and in English (99.8%); 
much fewer contributions to SES are published as reviews (9.4%), book chapters 
(6.9%), conference proceedings (4.2%), and books (1.1%). The earliest work 
appeared in 1970, and there has been an exponential growth since 2003, which 
closely correlates to the Millennium Ecosystem Assessment (MEA 2005), with 
more than 1000 publications in 2018.

Within this literature, the disciplinary approaches were diverse, and for the pur-
poses of calculating percentages, one study could pertain to more than one research 
domain. Globally, interdisciplinary (i.e., environmental sciences, 55.7%), social sci-
ence (37.5%), and agricultural and biological sciences (22.5%) approaches domi-
nated. Lesser contributions came from medicine (13.8%), earth and planetary 
sciences (8.3%), physiology (6.3), and economics (7%).

Among the 158 countries involved in these publications, the dominant political 
entities were (in decreasing order) the USA, Australia, Canada, the United Kingdom, 
Germany, Switzerland, the Netherlands, France, and Spain. From Latin America, 
Brazil (in 14th place with 168 publications), Mexico (in 17th place with 137 publi-
cations), and Chile (in 20th place with 108 publications). Regarding study sites, the 
largest percentage were located in North America (15%), but 11% were from Latin 
America. This situation represents an opportunity to develop works on this subject 
in our region and potentially means that, despite the relatively low scientific produc-
tion, Latin America has study areas that are of interest to the international commu-
nity due to the high biological and cultural diversity.

For Latin America, a total of 556 publications (with 197 as open access) were 
found until April 2019. This constitutes only about 7.6% of the international SES 
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research production. While globally the first publication was in 1970, in Latin 
America it was in 1977, and a growth trend is observed since 2006, increasing 
markedly since 2016 (Fig. 2). The sharp increase in Latin American SES research 
coincides with the publication of the works of importance and international refer-
ence in the topic of SES, such as MEA (2005) and especially other influential papers 
like McGinnis and Ostrom (2014), Schlüter et  al. (2014), Hinkel et  al. (2014), 
among others.

Almost 85% of the Latin American SES studies are published as scientific arti-
cles (with only 5% as book chapters, 4% as reviews, and 3% as conference papers). 
The research disciplinary domains are similar to the results found at an international 
level: environmental sciences (64%), social sciences (42%), agricultural and bio-
logical sciences (32%), earth and planetary sciences (9.5%), medicine (6.7%), eco-
nomics (5.9%), energy (4.9%), arts and humanities (4.7%), and engineering (4.1%). 
While the social sciences are found at second place in both the global and regional 
scales, Latin American also had SES studies published in arts and humanities 
journals.

Among the 71 countries mentioned in the Latin American SES publications, the 
following trends were observed for their contribution to overall research productiv-
ity: USA (38%), Brazil (17%), Mexico (15%), Chile (11%), UK (10%), Canada 
(10%), among other countries in Europe, Latin America, also New Zealand and 
China, and even with a few works from Morocco and the Russian Federation. 
Regarding the affiliation of the corresponding authors of the publications, we found 
the greatest representation from academic institutions in Brazil, Mexico, and Chile, 
followed by Argentina, Colombia, Ecuador, and Peru. Also, financial support 
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for these projects mainly came from national science and technology commissions 
of the mentioned countries, and then also from different entities and agencies in 
the USA.

Focusing explicitly on Latin American SES studies that were undertaken with a 
social science orientation, a total of 235 publications were found (60 as open 
access). Among these publications, articles clearly dominate (87%), followed by 
book chapters (4.3%) and reviews (3.4%). The publications are also made in inter-
national journals, which are predominantly in English and use the ISI Impact Factor. 
Interciencia is the only Spanish language journal that was found among the list of 
the top ten sources of Latin American SES articles. This journal has also provided 
space to present theoretical-conceptual discussions and case studies, which many 
international journals are reticent to accept.

Among the 51 countries mentioned in these publications, most of the studies 
came from the USA, Brazil, Chile, Mexico, Canada, the UK, the Netherlands, 
Germany, Spain, Argentina, and Colombia (Fig.  3). The same trend was found 
regarding the affiliation of the corresponding author and with the sources of finan-
cial support. In this sense, among the funders, there are 159 sources mentioned in 
acknowledgments, including government agencies, international agencies, founda-
tions, as well as national science and technology councils, or academic and national 
universities. Important support particularly comes from the USA, Mexico, Brazil, 
Canada, Germany, and the European Union. From Latin America, countries such as 
Mexico, Brazil, and Argentina resulted as the most important in support of SES 
research.

In general, Latin American SES studies consider case studies at local or regional 
scales, from multi- and, to a lesser extent, interdisciplinary perspectives with the use 

Fig. 3  Countries with the most research productivity in Scopus regarding Latin American socio-
ecological publications with a social science orientation
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of mixed or quantitative methods. The purposes of the studies include improvement 
of the human vulnerability and adaptability to external stressors (e.g., climate 
change or other risk situations), improvement of mechanisms for public management 
of natural resources (e.g., incorporating integrated vision into the proposals), or 
improvement in productive systems (e.g., agroforestry). Among the challenges that 
remain to be addressed, we can mention areas of opportunity in the development of 
practices: interdisciplinary analysis (with not only the construction of physical 
models of ecological functioning or conceptual models of interaction between 
social-ecological variables); transdisciplinary studies (from different sectors of 
society); impulse to modeling (e.g., based on dynamic systems); and even applica-
tion of techniques such as social networks.

5  �Final Reflections

Latin America has much to offer the world regarding the human dimensions of SES, 
given our high cultural and ecological diversity (IPBES 2018b). In addition, a pan-
theon of important social and environmental scholars come from Latin America, 
including social ecology in Uruguay (Gudynas and Evia 1991); environmental soci-
ology in Argentina (Svampa 2008), the implications of political and social move-
ments in the face of intense economic production during armed conflict in Colombia 
(Escobar 2000), ecological economics that questions orthodoxy by questioning 
underlying rationalities of modernity, based on such pillars as technology, monetary 
cost-benefit analyses, and science in Mexico (Leff 2010) and the need to consider 
the human-face of development in Chile (Max-Neef 1994). However, promoting 
knowledge dialogue between disciplines is inherently difficult, and even more so 
when much of this SES-related scientific production has been made in regional 
journals or in Spanish.

Therefore, we should take into account intrinsic factors that have limited social 
science contribution of Latin America to the global debate in SES. For example, in 
many cases, these disciplines are still young with less than 20 years of development 
in post-dictatorial societies. At the same time, there are external relationships that 
condition local dynamics, such as North/South power dynamics that are inherent in 
the “global brain circulation” (Anderson et al. 2015a). Here, though, we find hope 
that knowledge dialogue can be improved between North/South and disciplines, 
which is evidenced in experiences such as the Inter-Governmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IPBES), that is working to bring 
to light these previously underrepresented voices in the assessment and governance 
of SES.

In this chapter, we have taken a social science perspective to SES and human-
nature relationships, which has identified and legitimized the study of social vari-
ables beyond merely economic considerations (Anderson et al. 2019). The depth 
and breadth of these contributions is only clear, however, if SES researchers and 
practitioners take the time to learn the history of these traditions in our continent 
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and also make the effort to understand how to dialogue with these complementary 
and sometimes contradictory proposals, which requires understanding not only the 
history but also the philosophical underpinnings of our and other’s disciplines. The 
“disciplinary” perspectives of the environment without question can be integrated 
into an interdisciplinary approach, but it is important to recognize how humans are 
being conceived of as part of nature (e.g., defending it, destroying it, using it, and 
living in it). All of these approaches can advance the study of processes related to 
society-nature, but it is important to distinguish different elements to then be able to 
integrate and articulate those concepts and knowledge(s). The ongoing challenge to 
attain mutual recognition among these fields and improve dialogue (or trialogue: 
territorial development and political ecology) can be aided by finding complemen-
tary perspectives that provide different tool sets to more fully address the complex-
ity of socio-ecological study topics.

To date, the historical and current contributions that Latin American social sci-
ence and humanist traditions have made to SES research have been limited, but 
there are reasons to hope that it is possible to improve this deficit. On the one hand, 
clearly, these academic traditions are advancing. Therefore, it would be important 
for them to become self-aware and strategic to engage in the global debate. Latin 
American countries are contributing strongly to the conceptual framework and 
operationalization of such initiatives as IPBES (Díaz et  al. 2015; IPBES 2018b; 
Anderson et al. 2019), including the recognition and incorporation of diverse knowl-
edge sources(s) into decision-making. Also the Latin American Social Sciences 
Council (CLACSO) develops many efforts for support existing research networks by 
its Work Team Program, including a Network for Transdisciplinary Studies of 
Ecosystems and Society (Red de Estudios transDisciplinarios sobre el Ecosistema 
y la Sociedad), which involves social scientists throughout Latin America striving to 
understand the complexity beyond the territories in the region. Finally, further 
engagement in these efforts by social scientists from Latin America is one way to 
take their voice (including ideas, concepts, methods, and paradigms) into a global 
platform that empowers and seeks to integrate plural values and perspectives, aug-
menting participation through publications and helping integrate the social science 
into solving real-world problems.
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