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Summary
This thesis comprises five peer reviewed papers and deals with the issue of deforestation in the
Argentinean Chaco. Land use accounts for around 25% of global CO2 emissions and hence is an extremely
important contributor to climate change (IPCC 2019). The Chaco, the second largest forest in Latin America
after the Amazon, registered one of the highest deforestation rates worldwide (Vallejos et al. 2015). This
is particularly true for the Chaco Salteño in the north-west province of Argentina (Leake und Ecónomo
2008). In order to put a hold on this rapid depletion of natural habitat, strong land-use policies are needed.
The Argentinean government tried to slow down deforestation by implementing the National Law 26.331,
commonly known as Forest Law which requires the Provinces among other things to create detailed landuse maps, including conservation zones, in a participatory way (OTBN Salta 2009). The execution and
implementation of the Forest Law in Salta have been particularly conflictual and heavily criticised by
scientist and NGOS (REDAF 2012, 2016; Salas Barboza et al. 2019; Di Pangracio et al. 2014). More
specifically, many actors, especially the ones suffering the consequences of deforestation, were
marginalised in the process (Salas Barboza et al. 2019). At the same time the government apparently has
given prevalence to the needs of powerful actors like large-scale agricultural producers (Fernández
Milmanda und Garay 2019). To account for this imbalance in representation and to better consider the
needs of all actors, this thesis looks first at how the implementation of the Forest Law in the Province of
Salta impacted on the loss of natural habitat in the region. Second, it analyses the perceptions of the main
local stakeholders (Indigenous people, large-scale producers, government, civil society, small-scale
farmers) concerning deforestation. Third, it looks at the points of conflict and consensus among the
stakeholders. Fourth, the proposed solutions to this land-use conflict are analysed in terms of
sustainability and environmental justice and lastly, by discussing the observed local dynamics against
larger global processes, it puts the debate in a wider context while proposing some important theoretical
advances. To accomplish this articulate objective, a wide range of methods is used, including qualitative
interviews, Q-method as well social multi-criteria evaluation (SMCE). Environmental Justice (henceforth
EJ) is deployed as the theoretical framework connecting the various themes analysed in this thesis.
The first publication looks at the deforestation process in the last thirty years and assesses the attempt to
regulate land use through the Forest Law and through the (minimal) extension of land titles to indigenous
peoples in the province of Salta. The study is based on a detailed literature review, followed by institutional
and econometric analysis. Our results suggest that the Forest Law did not achieve the intended objectives,
in part due to the increased profitability associated with planting commodity crops and the intensification
of rearing livestock (Jevons paradox).
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The negative impacts of deforestation at both the global and local level have been broadly addressed
(Hansen et al. 2013; Hoekstra et al. 2005; Kuemmerle et al. 2017; Sant'Anna 2017). However, many
analyses overlook issues of inequality and justice, neglecting to ask who bears the cost and who reaps the
benefits of environmental degradation. The second paper addresses this knowledge gap by deploying the
framework of EJ to better understand the discourse around deforestation. It relies on the three-parted
definition of EJ comprising the dimensions of recognition, distribution and procedure (Schlosberg 2007).
The contribution is particularly innovative as the EJ framework is combined with Q-method to capture the
local perceptions of deforestation in the Chaco Salteño. The three identified factors behind deforestation,
reflecting the different perspectives, are: Family Agriculture, Development, and Subsistence. The results
further indicate that issues of recognition and procedure are of particular importance for the more
marginalised actors, i.e. indigenous people and small-scale farmers. This is an important contribution since
recognition is often neglected as a category in both research and public policy.
The thesis strong focus on perceptions follows from the awareness that understanding how stakeholder
think about environmental problems is essential to the design of effective environmental policies (Addams
und Proops 2001). The third publication builds on this insight and analyses in depth the points of conflict
and consensus among the different perspectives on deforestation. This is an essential contribution to the
land-use literature as the results indicate a large difference in perception of deforestation in the
Argentinean Chaco among the involved actors. While in the Development factor, deforestation is seen as
something positive that contributes to growth, in the Family Agriculture and Subsistence factors,
deforestation is perceived as strongly negative and related with loss of livelihood and threat to survival.
However, there is a strong consensus between all participants for increased active engagement concerning
land-use planning. The study shows how useful Q-method is to elicit the stakeholders needs and
expectations. Policy recommendations are derived based on the results, such as an increase in
participation for example through the promotion of specific trainings to empower indigenous people and
small-scale farmers.
The fourth publication uses social multi-criteria evaluation (SMCE) to assess various possible future
developments in the region. The factors identified in the Q-study were translated into land-use scenarios
guided by and representing the ideal vision of the stakeholders, i.e. their solutions. A Business as Usual
scenario, representing the status quo was added. The scenarios were subsequently qualitatively assessed
by several experts. The resulting data were analysed with the NAIDADE software, to obtain a ranking of
the various scenarios. In so doing, two sets of criteria were applied: one representing the standard
sustainability criteria, and another containing the three dimensions of EJ. This approach, alongside the
2

combination of SMCE and Q-method, makes the contribution particularly innovative. The results suggest
that the Family Agriculture and Subsistence scenarios are the most sustainable and environmentally just
as well. Further, the strong negative impacts of the Business as Usual and the Development scenario are
highlighted.
The fifth publication casts some of the dynamics observed in the Chaco Salteño in a broader context and
addresses the issue of deforestation from a more theoretical angle. It discusses how the normative
principles of EJ should actively be incorporated in the analysis of telecoupling. Telecoupling deals with
distant interactions in land systems, for example by discussing how the increase in meat consumption in
the Global North or in Asia drives the demand for soya and consequently deforestation in Latin America.
Overall, this thesis contributes to a deeper understanding of land-use issues, with a focus on the Chaco
Salteño, while highlighting some of the benefits of including EJ in land-use planning as well as the
importance of considering inequality when dealing with environmental degradation.
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Introduction
Land use is one of the main contributors to climate change, accounting for up to 25% of global emissions
through the release of CO2 in the atmosphere (IPCC 2019). The South American dry forests registered the
highest rates of deforestation in the Chaco (Hansen et al. 2013). The Chaco, the second largest forest in
South America after the Amazon, extends over Argentina, Bolivia, Brazil and Paraguay (Olson et al. 2001).
The largest part of the Chaco is located in Argentina (62%) (REDAF 2012) as apparent in Figure 1. The
research focuses on this area because on the one side, it is the greatest extratropical carbon stock in the
southern hemisphere (Grau et al. 2005). On the other side, this region experiences one of the highest
deforestation rates globally (Vallejos et al. 2015). The main driver behind this habitat loss is agricultural
expansion (Baumann et al. 2017). The agricultural frontier is progressing due to the increase in the soya
cultivation area and cattle rearing (Ministry of Environment and Sustainable Development 2016).

Figure 1 Map of Gran Chaco by Matthias Fries, Centre for Development and Environment CDE

In order to reduce large-scale deforestation, effective forest conservation policies are needed (Nolte et al.
2017). This is particularly true for the north-west province Salta, where deforestation was exceptionally
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severe (Leake und Ecónomo 2008). The region is characterised by the presence of various actors, including
large-scale producers, small-scale farmers, indigenous people, civil society organisations and
governmental actors, with strongly diverging interests in land-use (Schmidt 2014). This highly conflictual
situation can be better illustrated by an anecdote, which concerns the implementation of the Forest Law
in the province of Salta and the creation of the associated land-use map (OTBN). As this map was to be
designed in a participatory manner, several workshops and technical meetings took place for that purpose.
However, shortly before the map was to be presented, it was replaced with a different one (Seghezzo et
al. 2011a), currently in use. This fact further contributed to exacerbate the conflicts. Due to the strong
divergences among the various stakeholders, the impacts and effectiveness of the Forest law gained
considerable attention (Nolte et al. 2018; Ceddia and Zepharovich 2017; Seghezzo et al. 2011b; Seghezzo
et al. 2011a; Fernández Milmanda and Garay 2019). To sum up, the highly contested way in which the
Forest Law has been implemented, alongside the diversity of the actors involved and the strong pace of
deforestation, make Salta the perfect case study region.

Research Question
The motivation for this thesis stems from the desire to understand what deforestation represents for local
people, to elicit their wishes and needs. To this end it is important to analyse power structures, so as to
identify whose visions get marginalised and who sets the agenda.
This thesis develops the following research questions:

1. What are the impacts of the Forest Law on the loss of natural habitat in the province of Salta?
2. What are the perceptions of deforestation of the key actors in Salta?
a. Which actors share perceptions and whose perceptions differ the most?
b. What are points of consensus and conflict?
3. What solutions are the key actors proposing?
a. How sustainable are these solutions?
b. How environmentally just are these solutions?
4. More broadly, how can environmental justice inform the debate about the issue of telecoupling
(i.e., distant environmental impacts associated with production/consumption decisions)?
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These questions are answered in five publications. The first paper addresses question 1. The second paper
deals with question 2a. The third paper focuses on question 2b. The fourth paper addresses the questions
3a and 3b. The fifth publication discusses the final research question 4.

Research Framework: Environmental Justice
The overall framework of this thesis is EJ, as is particularly apparent in the second, fourth and fifth paper.
This framework is fit for the analysis of deforestation as it emphasises the interrelatedness between
environmental degradation and social issues (Boyce 1994; Laurent 2015). This aspect is of crucial
importance, since there appears to be a strong association between various forms of inequality and
environmental degradation (Ceddia 2019; Holland et al. 2009; Mikkelson et al. 2007; Boyce 2007; Cushing
et al. 2015; Koop and Tole 2001).
Originating in the United States, EJ took root in 1982 as an activist movement dealing with the exposure
of African Americans communities to toxic waste. This movement received support by a scientific report
showing that toxic waste plants tend to be located in areas with predominantly African Americans and
poor communities. Throughout the 1980-90, African Americans communities mobilised and studied how
the exposure to toxic substances is linked with issues of housing, transportation, air quality and economic
development. Additionally, native communities in United States took up the concept of EJ as they faced
similar struggles. Groups organised themselves to defend their sacred sites, and hunting and gathering
rights, thus expanding the concept beyond distributional issues, claiming recognition of their culture
(Agyeman et al. 2016).
This brief history illustrates the distinguishing nature of EJ from other concepts and movements. In
contrast to classic environmental movements, which are predominantly run by privileged people and work
with campaigns and memberships, EJ embraces poor disadvantaged communities and their tactics
resemble more civil rights movements using protests, sit-ins and rallies (Agyeman et al. 2016). Another
important distinction is the understanding of environment. Classical environmental movements often see
it as pristine nature, which needs to be protected from humans, whereas in EJ environment is where we
“live, work and play” (Novotny 2000).
Further, in contrast to the concept of sustainability, EJ can be described as more radical, with a clearer
focus on social issues. It was designed from a bottom-up drive and has a stronger activist approach (Cook
and Swyngedouw 2012; Kaufmann 2012).While sustainability is often more international and focused on
future policies, EJ emphasises local issues and current problems (Agyeman et al. 2002).
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This focus on local challenges makes it difficult to define EJ, consequently there is no stable or official
definition. According to Holifield (2001), the pursuit of a universal definition would be misguided, as people
in different historical, geographical and institutional contexts, interpret the term differently. Most
definitions include distribution of environmental merits and demerits, but also address recognition of
various cultures and races, authentic inclusion, political participation, and capacity for communities to
function freely. In order to understand EJ, it is helpful to look at its antithesis, environmental injustice,
which Schlosberg and Carruthers (2010) describe as follows:
“For movement groups, environmental injustice takes away the ability of individuals and their
communities to function fully, through poor health, destruction of economic and cultural
livelihoods, general environmental threads and political exclusion.”
In the context of this thesis, the three-pillared definition of EJ is used (Schlosberg 2007; Martin 2017) as
illustrated in Figure 2:

Figure 2 EJ Categories (Martin 2017)

This understanding of EJ builds on three dimensions: distribution, procedure and recognition. Distribution
deals with aspects of unequal exposure to harm, such as floods, pollution, and benefits like clean air, access
to drinking water, and financial benefits, including how they are shared between different stakeholder
groups, such as local communities, governmental agents, future generations and wider global society.
Procedure concerns governance, and in particular participation. It looks at how decisions are taken and
how actors are involved in the process. It recognises that social capital and social power are crucial to the
protection of the environment and to community development (Pastor 2001). Procedure refers not only
to the design of the “rules of the game”, but it includes also the ability to access dispute resolution
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mechanisms and the clear accountability for actions (Franks et al. 2016). Process matters deeply to
individuals. If people suspect that the decision process is unfair or corrupt, they are unlikely to accept the
resulting policies or engage further in the process. Especially for environmental policies, participation is
very important (Reed 2008). Recognition is about respecting different cultures and worldviews. It refers
to the acknowledgement of values, interests and rights of different social groups, which is particularly vital
for marginalised groups like indigenous people, working poor, immigrants and others. How a problem is
framed, often strongly influences the results, for example, if the forest is seen as a natural resource or as
something spiritual or as home. The three dimensions of EJ here mentioned are clearly intertwined.
EJ is particularly effective in analysing land-use conflicts as the attachment to land is often inherent, where
people defend places that have an emotional value for them. These attachments are relational and exist
through a community. The displacement of a community can disrupt their association with their identity
and further affect their capacity to negotiate futures for themselves and generations to come. Through
the lens of EJ, it is possible to account for these aspects, which are especially relevant when working with
indigenous communities.

Methods and Data collection
For the purpose of this thesis, mainly three research methods were used: Qualitative interviews, QMethod and social multi-criteria evaluation. The methods were applied sequentially each one building on
the results of the previous.

Qualitative Interviews
As a first step, it was essential to inform the research questions and design by engaging directly with the
local stakeholders in order to get an understanding of the problem from their own perspective and not
only from an academic, primarily western, one. The first field visit took place between July-August 2017,
where semi-structured interviews (n=25), of relevant stakeholders including civil-society actors (7),

government representatives (11), indigenous actors (3), small-scale farmers (2), and large-scale
producers (2) were conducted. The interviewees were initially selected based on an institutional
analysis which included the study of legal texts, NGO and government reports, scientific literature,
and local newspapers. Further selection took place through snowball sampling. All interviews were
conducted in Spanish and recorded. The recordings last between 30-90 minutes. However, the
interviews themselves went on for at least 60-120 minutes, as it took time to gain the trust of the
12

participants and as many of them provided additional information once the recording stopped. The
interview guideline is provided in the appendix of the second paper.
These interviews allowed to gain a deeper understanding of the issues related with deforestation, the
sensitivity of the topic, as well as the feasibility of a Q-study.

Q-Method
For the second step, the researcher returned to the field in June-August 2018 to conduct a Q-study. Q is a
mixed method used to systematically investigate subjective perceptions of stakeholders on a controversial
topic (Durning 2006). For the purpose of this thesis, the definition of Robbins and Krueger (2000:636) is
used; Q-Method is defined as a “(…) technique for eliciting, evaluating, and comparing human
subjectivity“. Participants are asked to arrange a set of statements on a scale according to their beliefs.
With inverted factor analysis, each statement is ranked in relation to the other statements. This preserves
a person's answer, without disconnecting it from the individual statements. Hence, it gives the researcher
a more holistic perspective on the participants’ subjective perception (Webler et al. 2001). Participants
with similar perceptions load on the same factors. Results are usually presented as different factors,
representing the average view held in this group on the topic. However, it is important to consider that
the results do not show how widely these perspectives are shared among the whole population (Webler
et al 2009). Beside the different viewpoints on a topic, the output also provides the researcher with
information on consensus and dividing statements between the Q-factors.
Q has several advantages which make it particularly fit for the purpose of this thesis. First of all, Q has
already been used to analyse conflicts among parties in rural areas (Previte et al. 2007; Webler et al. 2001).
Secondly, Q requires only a relatively small sample size (Watts and Stenner 2012) making it an ideal tool
when operating with limited resources in conflictual contexts, where access can be problematic. Third, in
a Q study respondents categorize themselves through their views, and not through predefined variables
(Webler et al. 2009). Q has been used to explore views on community decision-making (Barry and Proops
1999), to incorporate stakeholder views in forest planning (Rodriguez-Piñeros et al. 2012; RodríguezPiñeros et al. 2018; Steelman und Maguire 1999; Zabala 2015) as well as in combination with EJ in the
context of wildlife management in Norway (Jacobsen and Linnell 2016).
Choice of statements
The statements for the Q-study have been mainly derived from the semi-structured interviews conducted
in Jul-Aug 2017 as well as from fieldnotes. Out of the material, 153 statements were selected for the
“concourse”, which is the universe of statements describing the topic. Most statements were adapted to
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a simpler, shorter and precise format making certain there was no change to their meaning. This step is
essential for the conductibility of the Q-study, as some stakeholders are not used to reading on a daily
basis. From the concourse, twelve statements were chosen for each one of Schlossberg’s three categories
of EJ, namely procedure, recognition and distribution, resulting in a Q-set of 36 statements. The Q-set is
kept relatively small not overstrain the concentration of the participants. In order to account for balance,
representativeness and coverage, as described by Watts and Stenner (2012), several pilot sorts have been
conducted with experts holding different views on the issue.
Selection of participants
For each stakeholder group, five participants were selected to engage in the Q-sort. Respondents were
required to be informed individuals with a strong opinion on deforestation, literate and Spanish speaking.
Some participants were contacted directly based on local relevance, and others were acquired through
snowball sampling.
Sorting of the statements
Before engaging in the study, participants were informed about the purpose of the study, about their
freedom to withdraw from the study at any point and that their anonymity would be granted. The
participants provided some basic information on their background. Subsequently, they had to sort the 36
statements on a Likert-scale ranging from -5 (fully disagree) to +5 (fully agree) as represented in Figure 3.

Figure 3 Distribution of Q-set

After finishing the sorting, participants engaged in a post-sorting interview with the objective of explaining
their sorts. It is common practice to only ask about the most agreed and least agreed upon statements but
as the Q-sample size was relatively small, participants explained the placement of all statements. This
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detailed post-sorting interview is essential to double-check whether the participants understood the
sorting process and provides a deep insight on their perspective (Watts and Stenner 2012).
Data-Analysis
The Q-sorts were analyzed with PQMethod software by Schmolck (2013). A principal component analysis
and varimax rotation has been conducted, in accordance with common practice. In total six factors
emerged. The three-factor solution was chosen based on Humphreys rule (Brown 1986), Eigenvalue > 1
and taking into consideration that a minimum of two significant sorts need to load on one factor (Watts
and Stenner 2012). For the interpretation of the factors the Crip-sheet approach as suggested in Watts
and Stenner (2012) was used. This was very helpful to detect the finer nuances between the factors.

Social multi-criteria evaluation
As a third step, to elicit possible solutions and evaluate them accordingly, the method of social multicriteria evaluation (SMCE), developed by Giuseppe Munda (Munda 2004, 2008), was chosen. SMCE is a
discrete form of multi-criteria analysis, where a finite set of scenarios is evaluated with a set of relevant
criteria. It is particularly useful for the purpose of this study because it allows working within contexts
“where facts are uncertain, values in dispute, stakes high and decisions urgent” (Funtowicz and Ravetz
1993). The SMCE method can accommodate for these otherwise problematic issues as it emphasises the
concepts of reflexive complexity and incommensurability. Reflexive complexity allows for the integration
of new values and flexibility. This is particular important as the stakeholders in the study hold a wide range
of values that before have not been sufficiently accounted for. Incommensurability refers to the challenge
of not having a common measure for either social or technical aspects, like power relations, participation,
cultural constraints and other soft values. It was extremely important to account for these issues as they
strongly shaped the design of the environmental policies of the past.
A SMCE is commonly conducted in four steps. In the first step, an institutional analysis is carried out to
identify the stakeholders and clarify the problem. Secondly, scenarios are created, and criteria defined. As
a third step, the multi-criteria matrix is completed. This step also requires the identification of appropriate
indicators to match the chosen criteria. Lastly, the data is analysed to produce the ranking of the scenarios.
This SMCE study first draws upon the institutional analysis conducted in the first paper and the qualitative
interviews conducted as part of the second paper for the definition of the problem. Second, the results of
the Q-Study were used to create the scenarios, i.e. Development, Family Agriculture and Subsistence and
enriched for Business as Usual. For the selection of the evaluation criteria two approaches were followed:
one based on sustainability and one on EJ. Sustainability is defined as being composed of three dimensions:
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economic, social and environmental. EJ, analogously, includes the three dimensions of distribution,
procedure and recognition. For each of the three dimensions of sustainability and EJ, three criteria were
selected drawing on the information gathered through the post-sorting interviews of the Q study, so as to
best represent the needs and expectations of the various stakeholders. This resulted in a total of 18
criteria. Third, to fill in the matrices, qualitative data were used. Hence, in April-August 2019 a number of
experts (n=16) were asked to suggest an indicator for each criterion of their competence and to
consecutively assess the four scenarios. The experts were chosen based on their publications and
experience in the field, and included political scientists, biologists, agronomists, economists, geographers,
anthropologists and practitioners, who worked in the region for NGOs or the government. The interview
guideline for the SMCE expert interviews can be found in the appendix of the fourth paper. Fourth, the
data was analysed with the SMCE software NAIADE (Novel Approach to Imprecise Assessment and
Decision Environments) which uses a pair-wise comparison of the scenarios by means of preference
relationship (Munda 1995). The rankings and their interpretation are presented in the fourth paper.

Contribution of the thesis
This thesis contributes to existing literature in several ways. The first publication, Ceddia and Zepharovich
(2017), discusses the effectiveness of the Forest law in Salta in slowing down the deforestation rate during
the last 30 years. As a first step, an institutional analysis, focusing on the legal framework of forest
protection in Salta as well as a detailed literature review on the issue, was conducted. Second, an
econometric analysis, looking at the effect agricultural expansion, intensification and demographic
dynamics have on natural habitat loss is performed. This allows evaluating the impact of the Forest Law
and the land titling to indigenous people on the loss of natural habitat in the region. The results indicate
that the Forest Law was not particularly effective at reducing habitat loss, among other reasons due to the
increase in profitability of agriculture following the introduction of herbicide-tolerant soybean varieties
and the intensification of cattle rearing (Jevons paradox). These results are in line with the findings by Di
Pangracio et al. (2014), Volante and Seghezzo (2018), Seghezzo et al. (2017) while contrasting with those
presented by Nolte et al. (2017a).
The second publication, Zepharovich et al. (2020), looks at the local perceptions of deforestation. In order
to design effective policies to prevent further loss of natural forests, it is essential to understand how the
stakeholders perceive the issue at hand. EJ is used as a theoretical framework in order to reflect the
strongly unequal exposure to the consequences of deforestation, the minimal participation of certain
actors to the governance processes associated to forest protection and the lack of recognition for the
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culture of certain stakeholder groups. The results point to the existence of three different perspectives on
deforestation. The Development perspective emphasises distributional justice issues. The Family
agriculture perspective gives importance to procedural aspects. In the Subsistence perspective,
recognition is prominent. These results show that besides the commonly discussed distributional issues,
recognition and procedure are also important. The results also indicate that in the Development
perspective deforestation is seen as solution, whereas in the other two perspectives deforestation is
perceived as a threat. The results confirm what appears to be a global trend of increasing conflicts
between groups promoting economic growth and those who claim to speak for nature and the well-being
of humanity (Barkin und Lemus 2016). The results further show how some actors, indigenous people and
small-scale farmers in particular, are still marginalised. The paper concludes by suggesting increased
participation and better recognition of indigenous peoples and small-scale farmers rights. The publication
is particularly relevant as it reflects the emergence of a new interest in using the Q-method to elicit the
views of the various actors on deforestation in the province of Salta (Huaranca et al. 2019).
The third publication focuses on the consensus and distinguishing statements of the Q-study. This is an
important contribution, since the research area is characterised by strong land-use conflicts among the
stakeholders. Q-method is particularly useful in this respect, as it allows each respondent to be exposed
to a wide range of statements (conforming to different perspectives on the subject) without being in the
physical presence of other respondents. This is important since, while avoiding the risks of physical
confrontation among the various actors (Seghezzo et al. 2011a), it allows each respondent to freely express
her/his own perspective, thus improving on the reliability of the results. The use of Q also allows giving
equal visibility to all perspectives, giving a voice also to the marginalised actors and allowing them to
contribute to more just and sustainable policies. The analysis of consensus and conflict statements in
particular hold a great potential for the design of policies, which are perceived as fair by all actors. These
findings complement the recent study by Fernández Milmanda and Garay (2019), who found that landuse legislation is driven by governors’ attempts to avoid conflict produced by agricultural expansion.
The fourth publication addresses the question of possible solutions by conducting a SMCE. The rich
qualitative data, collected as part of the Q study, was used to design future land use scenarios. By
combining SMCE with other social research techniques transparency is increased (Munda 2004) and
technocratic pitfalls of multicriteria methods are overcome (Paneque Salgado et al. 2009). Often SMCE is
combined with focus group discussion and surveys (Gamboa 2006; Garmendia et al. 2010; Paneque
Salgado et al. 2009), while the combination with Q method has never been attempted before to the
authors best knowledge. Further, most of the SMCE studies use one set of criteria capturing the three
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dimensions of sustainability (Acosta und Corral 2015; Etxano et al. 2018; Walter et al. 2016; Scolobig et al.
2008). The present SMCE study is innovative in that it uses two sets of criteria: the usual sustainability
dimensions, addressing economic, social and environmental aspects and a second set of EJ dimensions,
including recognition, distribution and procedural criteria. The article also contributes to the existing
literature on the issue of deforestation in the Chaco, further highlighting the high costs associated with
the development scenario and the strong benefits associated with the family agriculture and indigenous
people’s rights scenario.
The fifth publication, Boillat et al (2020), is a theoretical paper on the potential of incorporating aspects of
EJ in the study of telecoupling. Telecoupling looks at the effect globalization has on land use change. The
existing literature on the subject has been mainly looking at the ecological or socio-economic implications
of long-distance drivers of land use change (Liu et al. 2013), while ignoring the normative aspects (Nielsen
et al. 2019). This publication discusses how EJ could be applied to fill this normative void. The rapid
deforestation in Argentina to produce soya for global markets is a perfect example of telecoupling. This
paper puts the dynamics of the study region Salta in a global context and by so doing it highlights the
importance of EJ not only at local but also at a global level.

Synthesis and outlook
This thesis contributes to the existing literature on deforestation and environmental justice in many ways:
by providing an analysis of the Forest Law in the province of Salta, by using the combination of EJ and Qmethod, by including an in-depth analysis of the conflict and consensus concerning land-use in the
research area, by the application of SMCE within a EJ framework and its combination with Q. The thesis
also provides a more theoretical contribution by discussing how to incorporate EJ in the telecoupling
framework.
The thesis also allows to identify a number of areas where more research is needed. To this day, an indepth analysis that looks at the injustice of deforestation and its consequences, for example through the
displacement and/or relocation of indigenous communities, is lacking. In the case of Salta, it would be
particularly interesting to look at the reasons behind the relocation decisions (e.g., is it to have better
access to markets and infrastructures? To what extent is the relocation voluntary? What are the
alternatives?) and the implications on the well-being of indigenous people, using geo-localization tools.
During the SMCE-expert interviews, the paucity and poor quality of data concerning the well-being of
displaced communities was mentioned several times.
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The perception of the younger generation would be especially relevant as they seem to be particularly
affected, as was mentioned by some participants in the interviews. The loss of the traditional way of living,
without being fully integrated in the “western” mode of (economic) production and (social) reproduction
has important consequences on both the physical and psychological health of younger generations, which
need to be further investigated. An appropriate method could be participant observation or more
experimental approaches, for example taking photos of things representing the loss.
Concluding, this thesis stems from the belief that there is a strong association between environmental
issues and various forms of inequality (Laurent 2011), making considerations of justice of paramount
importance. This case study of deforestation in the Chaco Salteño exemplifies this notion very well. The
application of the different methods and the resulting outputs suggest that understanding different
worldviews, value systems and interests is crucial to identify the hurdles that prevent sustainable land use
(Pascual et al. 2017). Reflecting on the results presented in this thesis, it becomes clear that without
addressing issues of justice, as seen through the eyes of all the stakeholders, sustainability risks remaining
an empty word.
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Highlights:
•

Capturing perceptions of deforestation in the Chaco using Q-method
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Abstract:
In a world characterized by ongoing overexploitation of finite resources – such as land and forests
– stakeholder conflicts over use of remaining resources occur frequently and are likely to intensify.
There is increasing awareness of the need to better understand individual stakeholders’
perspectives, which often condition behaviour, in order to address conflicts and inform wider
policymaking. We use Q method to capture the perspectives of diverse stakeholders, and highlight
consensus and distinguishing statements. Our results bring to the fore three main perspectives on
deforestation (development, family agriculture, and subsistence) and several points of agreement
and disagreement. The strongest disagreement concerns the benefits and costs of deforestation: the
development perspective portrays benefits as mutual and costs as marginal, whereas the family
agriculture and subsistence perspectives associate no benefits and extreme costs with deforestation
– including loss of livelihoods and culture. Nevertheless, stakeholder consensus emerges on other
points – especially the need for participatory long-term strategies of land use.

Keywords: land use conflict; Chaco; Q method; perceptions; deforestation
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1. Introduction
In a world where natural resources are finite and overexploitation is widespread, many social
conflicts are driven by diverging perceptions regarding the best use of remaining resources. This
is particularly true in the case of the Gran Chaco, Latin America’s second-largest forest after the
Amazon.
Located in the north-west of Argentina, the province of Salta is a particularly valuable site for
studying tensions over resource use in the Gran Chaco. First, Salta exhibits one of the highest
deforestation rates worldwide (Monitoreo desmonte; Vallejos et al. 2015). Second, the province is
characterized by the presence of various important stakeholder groups – including small-scale
farmers, indigenous peoples, large-scale agricultural producers, civil society actors, and
government authorities – whose perceptions of land use change and land tenure tend to diverge
strongly (Lapegna 2013; Procasur-International Land Coalition- FIDA; Schmidt 2014; van Dam
2007). Third, the legal framework surrounding land use in Argentina has been subject to
considerable scrutiny – the implementation of the so-called “forest law” in 2009, in particular, has
been strongly criticized (Nolte et al. 2018; Ceddia und Zepharovich 2017; Fernández Milmanda
und Garay 2019; Aguiar et al. 2018). Based on the forest law, an updated land use map presented
in 2016 indicated that over half of the deforestation in Salta was illegal (REDAF 2016).
Taken together, the high rates of deforestation and corresponding latent social conflicts point to the
need for more nuanced approaches to governance of land and resource use in the region. One
possible approach that has gained increasing attention in recent decades is that of incorporating
stakeholder perceptions into planning of land and forest use (Rodriguez-Piñeros et al. 2012).
Research shows that stakeholder perceptions of problems typically condition behaviour and reveal
essential insights for policymakers (Barry und Proops 1999; Durning 2006; Milcua et al. 2014).
Moreover, disregard of stakeholders’ perceptions and needs engenders resistance and conflict
(Martin 2017).
Against this background, the present study applies the Q method – a mixed-method research
approach – in order to identify main perceptions, areas of consensus, and distinguishing statements
among land use stakeholders in Argentina’s Salta province. Our study pursues two main objectives:
(i) to understand people’s perspectives on deforestation and associated conflicts in the Chaco
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Salteño; (ii) to identify crucial points of agreement and disagreement in order to improve the
current policy situation.
After describing the study area and our methodology below, we present the three main perspectives
on deforestation identified, namely development, family agriculture, and subsistence. Further, we
discuss in detail what distinguishes these perspectives and, where applicable, what connects them.

2. Study area
Our study area is located in the heart of the Gran Chaco (Figure 1), which encompasses over 1.3
million square kilometres (Bucher und Huszar 1999) and hosts one of the largest remaining areas
of uncultivated fertile soils worldwide (Lambin et al. 2013). The Chaco is threatened by land use
change, in particular expansion of agriculture (Basualdo et al. 2019). Technological innovations –
including new soybeans and maize hybrids – have made it possible to farm in most parts of the
Chaco (Giménez et al. 2015). This is, in turn, has fuelled rapid deforestation. Between 1977 and
2010, the Argentinean Chaco lost around 6 million hectares of forest (Piquer-Rodríguez et al.
2015). This loss of forest area has severe environmental impacts, such as land salinization
(Giménez et al. 2015), reduced carbon storage (Baumann et al. 2017), stronger winds, and increases
in dust (Sacchi et al. 2017).
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Figure 1. Map of the Gran Chaco. (Created by Matthias Fries, Centre for Development and
Environment, CDE, University of Bern.)

Moreover, expansion of the agricultural frontier impacts local populations, especially their land
tenure claims. In the province of Salta, our study area, various stakeholder groups are arrayed in
competition over land rights. First, there are local indigenous peoples whose rights to territory,
culture, and resources, are officially anchored in Argentina’s constitution as well as international
agreements such as the 1969 International Labour Organisation Convention (Buliubasich und
Gonzales 2009; Ceddia und Zepharovich 2017). In practice, however, their rights have been
neglected to date, as documented, for example, in a recent UN report on human rights (Anaya
2012). Their traditional lifestyle is based on hunting, gathering, and fishing, as well as woodworks
(Palmer 2005). In this way, they depend strongly on the forest for their livelihoods (Buliubasich
2013), and deforestation poses a serious threat to their traditional lifestyle.
Second, the Chaco Salteño is populated by small-scale farmers called criollos. They are
descendants of Europeans who settled in the area about a century ago. Their right to land is that of
“usucapio” – protected possession of land. If they can prove that have occupied a particular area
52

of land for over 25 years, they are eligible to claim official land titles. Nevertheless, due to various
bureaucratic obstacles and lack of resources, most such small-scale farmers in the region lack legal
land titles. They typically engage in subsistence agriculture and extensive cattle ranching.
Approximately 80% of them work in precarious conditions (Frere 2004). With less land available,
the pressure on existing farmland increases, causing land degradation and conflicts within and
between stakeholder groups.
Third, the area features large-scale agricultural producers who buy land from the government or
other private owners, and mainly use it to cultivate soya and/or for intensive cattle ranching. Their
right to land is overwhelmingly recognized in the form of official private property rights. Salta
province is known for its powerful elite class of agricultural producers, who are well organized in
lobbying groups with names like ProGrano, FederSal, and AgroNoa (Fernández Milmanda und
Garay 2019).
Fourth, government authorities are another key local stakeholder group, which plays a crucial role
in related conflicts over land use. On the one hand, the provincial government is charged with
upholding environmental laws – such as the forest law – as well as the rights of indigenous people
and small-scale farmers. On the other, they seek to encourage economic development by
facilitating the expansion of agriculture.
Fifth and finally, civil-society actors such as environmental NGOs, church groups, community
organizations, and researchers participate and shape local debates around land use. Groups like
Greenpeace lobby against further deforestation and push for stronger environmental protection.
These five actor groups are heterogeneous, internally differentiated, and have fluid borders
(Schmidt 2014). All of the actors they encompass have important stakes in local land use and
competition over remaining resources. Overall, the extractive agricultural system pursued by largescale producers has increasingly impacted the distribution of benefits and exacerbated inequality
between local actors (Krapovickas und Garay 2017). At least one recent study suggests that local
conservation policies would benefit strongly from greater understanding and incorporation of the
perceptions and beliefs of indigenous people and small-scale farmers (Camino et al. 2018). The
present study seeks to address this knowledge/policy gap by applying the Q method.

3. Method
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3.1. Q methodology
The Q method helps to capture and categorize people’s subjective understandings of specific topics
(Brown 1986). An individual sorting exercise and factor analysis serve to group together various
subjective understandings. The results shed light on different points of view, as well as conflict and
consensus between groups.
Q studies are usually conducted in four steps. First, a ‘concourse’ is generated, comprising the
universe of statements describing the topic at hand (e.g. deforestation). The statements building the
concourse are derived by the researcher from interviews, newspapers, literature, and other
information sources concerned with the topic. Second, the most relevant statements are selected by
the researcher, balancing coverage (inclusion of all relevant aspects) and avoiding overlap (not
repeating aspects). Third, the statements are sorted by informed individuals on a grid according to
their preferences. This process is usually followed by a post-sorting interview. Finally, a factor
analysis is conducted to identify the ‘factors’. A ‘factor’ is one of the various key viewpoints on
the topic.
We chose the Q method for several reasons. (Addams und Proops 2001) have referred to it as an
almost perfect technique for initial stages of environmental policy analysis because it enables
identification of public perceptions of key issues. Of particular importance to our research, it also
enables identification of marginalized perspectives like those of the indigenous people and smallscale farmers in our study area (Brown 2006; Capdevila und Lazard 2008). Further, the Q method
is particularly suited to conservation problems (Zabala et al. 2018) in which stakeholder positions
tend not to be neatly dichotomous – i.e. conserve versus exploit – but somewhere in the middle.
Nevertheless, it is important to keep in mind that Q aims at revealing existing perceptions on a
given topic, but does not necessarily indicate how those perceptions are distributed across the
whole population (Watts und Stenner 2012; Webler et al. 2009). Overall, the method ideally
matches our study aims, as revealing people’s attitudes regarding local resource use and
overexploitation is critical to problem solution, both normatively and politically.
3.2. Implementing the Q study
For this Q study, we first conducted 25 semi-structured interviews with informed individuals from
all five stakeholder groups between July and August 2017. The interviewees comprised civil
society actors (n=7); government representatives from different departments and ministries,
including authorities responsible for agriculture, sustainability, indigenous peoples, national or
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provincial agencies, etc. (11); indigenous actors themselves (3); small-scale farmers (2); and largescale producers (2). All interviews were conducted in Spanish. We recorded and transcribed the
interviews in order to identify and extract statements. Additional statements were derived from
field notes. Next, we shortened and simplified the statements to make the sorting process easier for
participants. A total of 36 statements were generated. Then, between April and May 2018, five
people per stakeholder group were tasked with sorting the statements – on cards – along a grid,
ranging from -5 (total disagreement) to +5 (complete agreement). After sorting of the cards, the
participants were asked to explain their rationale for sorting the cards in a particular way. Finally,
we conducted a principal component analysis and a varimax rotation, using the program
‘PQMethod (Schmolck 2013).

4. Results
Based on the factor analysis, we identified three factors, that is, three different main perceptions of
deforestation, as presented in the following section. A table with the exact factor loadings of each
participant can be found in Appendix 1. A table with a complete list of statements including values
and z-scores is placed in Appendix 2. After discussing the factors, we present the distinguishing
statements and the consensus statements.

4.1. Factors
Factor 1: ‘Family Agriculture’
Five small-scale farmers and two civil society actors were significantly associated with this factor.
According to this point of view, the most important problem is the lack of participation in land use
decisions and the lack of political will to distribute land titles. Participants claimed this is due to
the government being very closely aligned with the interests of large-scale producers in regard to
exploitation of forest resources. The actors sharing this perspective feel that deforestation by largescale producers threatens the livelihoods of rural populations by displacing small-scale farmers and
indigenous people. This viewpoint also suggests that indigenous people and small-scale farmers
do not strive for profit maximization, but rather for quality of life and preservation of their current
lifestyle.
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Factor 2: ‘Development’
Five large-scale agricultural producers, two governmental actors, and one civil society actor were
associated with this factor. According to this point of view, deforestation is not a problem, but
rather the solution. Participants sharing this perspective believe that land use change contributes to
development and creates work. While some such actors acknowledge possible negative side effects,
they see no alternative to forest exploitation. They stated that if the government fails to manage the
forest efficiently, the cows of the small-scale farmers would degrade the forest completely and
indigenous people would persist in poverty. According to this perspective, the province of Salta
must develop, and this is facilitated by deforestation or land use change.
Factor 3: ‘Subsistence’
Three indigenous sorters were significantly associated with this factor. The findings suggest that
indigenous people feel excluded and discriminated against by the government. They feel as though
they suffer the worst consequences of deforestation, as they can no longer find sufficient food or
medicinal plants. Participants voiced constant fear of being displaced and of exposure to floods
and pesticides. They feel like they are not recognized in their rights to land and discriminated
because of their culture.

4.2. Distinguishing and consensus statements
In the following, we present the results of our Q study revealing which statements where sorted
similarly or differently across all factors to a significant extent. Notably, the existence of a
significant difference or consensus does not confirm disagreement or agreement on its own, as
people may interpret the same statements in varying ways. Indeed, language-in-use rests on
dynamics that Cohen’s d and Stephenson’s standard error of differences cannot capture. As a result,
our broader analysis strongly relies on the additional information captured in our post-sorting
interviews.
In order to identify areas of conflict between the actors concerning deforestation, we looked for
distinguishing statements between the factor groups. Three detailed tables can be found in
Appendix 3. Distinguishing statements are those that have been ranked significantly different by
sorter/participants in one factor group in comparison with those in another factor group. The
difference is considered statistically significant when p<0.05.
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Sorter/participants associated with factor 1 and factor 3 share the same basic understanding of
deforestation as something negative. However, they are distinguished by their view of whether or
not small-scale farmers produce in an environmentally friendly way: factor 1 actors believe they
do, while factor 3 actors contest it.
With regard to participants associated with factor 1 and factor 2, respectively, the strongest
disagreement concerns the impact of deforestation on society. Sorter/participants associated with
factor 2 believe that ‘Where there is forest, there is poverty’ and that the cattle kept by small-scale
farmers, in particular, degrades the forest. For them, deforestation presents a solution, as it
contributes to development and creates employment. Further, they feel that the government treats
all actors equally. This is disputed by participants associated with factor 1.
Factor 3 sorter/participants disagree with factor 2 sorter/participants over the same issues as
sorter/participants associated with factor 1. In addition, factor 3 and factor 2 sorter/participants
differ in that factor 2 actors perceive indigenous people as overprotected concerning land rights.
Further, factor 3 sorter/participants agreed with the statements “We are dying because of the
pesticides they put on the fields” and “It feels like they cut my mother when they cut down a tree”,
as well as that social inequality causes deforestation. By contrast, factor 2 sorter/participants
disagreed with all of these statements.
In summary, the greatest distinction between the factor groups concerns perceptions of who is
affected by deforestation and who benefits from deforestation. Factor 2 sorter/participants view
everyone as benefitting from deforestation, whereas factor 1 and factor 3 sorter/participants contest
the positive impacts of deforestation, emphasize its negative impacts (e.g. floods, biodiversity loss),
and highlight the positive impacts of preserving the forest.

Table 1. Consensus statements

No.

Statement

Factor 1

Factor 2

Factor 3

Q-

Z-

Q-

Z-

Q-

Z-

sort

score

sort

score

sort

score

57

1**

The government designs policies without considering

5

1.332

2

0.981

2

0.62

3

1.062

2

0.725

1

0.465

0

0.152

1

0.589

2

0.804

-1

-0.266

0

-0.09

0

0.37

real conditions and needs.
3*

Clearly, the large-scale producers have much more
access to present their problems to the authorities.

10*

It makes me angry that there is corruption in the process
to get land titles.

11*

The indigenous people are passive in the fight against
deforestation.

22*

Without trees, there is no life for us.

2

0.816

1

0.633

3

1.034

26**

The indigenous people are the most affected by

1

0.718

1

0.636

4

1.368

0

-0.151

0

-0.08

-1

-0.175

deforestation because they are very connected to nature.
27*

We lack the money to stop deforestation.

*p>0.05; **0.05>p>0.01

Besides the considerable differences in perception between the factor groups, there was also some
agreement. The consensus statements shown in Table 1 do not differ significantly between the
factor groups (i.e., p>0.01). There were seven consensus statements, meaning statements that were
ranked similarly in all factor groups. In general, it appears that a significant consensus among actors
was found with respect to statements reflecting participation to the land-use regulation process and
procedural issues (e.g., statements 1, 3, 10 and 27) or with respect to the condition of indigenous
peoples (e.g., statements 11 and 26).

5. Discussion
The present study sought to identify what distinguishes and what connects the perceptions of
deforestation among various stakeholders in order to better understand current land use conflicts.
In the following section, we first discuss what separates and second what links the different
stakeholders’ perceptions concerning land use conflicts in the Chaco Salteño.
The disagreement between factor 1 actors and factor 3 actors concerning whether small-scale
farmers produce in an environmentally friendly way is relevant, as it distinguishes between two
58

parties that otherwise agree on many issues. In our interviews, small-scale farmers claimed to be
the only ones who truly protect the environment from illegal deforestation, as they view their
communities as well organized and willing to block bulldozers, for example, even with their own
bodies. They exhibit awareness that their own agricultural practices may not be sustainable in the
long term, but they feel that their environmental impact is relatively small compared to large-scale
producers, as has been confirmed by (Baldi et al. 2015). By contrast, indigenous actors associated
with factor 3 disagree strongly with this statement for two reasons, as revealed in the interviews.
First, some indigenous participants make no distinction between “small-scale” and ‘large-scale’
farmers – to these indigenous actors, all such farmers are criollos, i.e. white farmers (term used in
the Spanish statement). Second, many indigenous people feel that the cattle of the small-scale
farmers cause habitat destruction and cannot be considered environmentally friendly. Nevertheless,
the results suggest that it is not simply “everyone against everyone” in these land use conflicts, but
rather that factor 1 and factor 3 actors perceive deforestation similarly. This is in line with the
findings of (Boffa 2017) who argues that the conflict is not mainly between small-scale farmers
and indigenous people or government. Instead, she observes that the frontline in the battle over
deforestation largely cuts between a group with an economic interest in capitalistic expansion, on
the one hand, and a pluri-ethnic group, on the other (ibid.).
Overall, the clearest point of polarization concerns who is perceived as affected by deforestation
and who is perceived as benefitting from deforestation. The statement best exemplifying this is
“Land use change helps everybody because it contributes to development”. Actors associated with
factor 2 fully agree with this statement and view “development” as the primary goal, i.e. reduction
of unemployment, construction of infrastructure, and growth of GDP. For them, the only way to
reach this goal is through deforestation and effective forest management. This discourse, largely
associated with economic elites, is widely accepted in Argentina (Berndt und Bernhold 2017). In
this vision of “modernization” and “efficiency”, there is no place for small-scale farming or
indigenous culture (Cáceres 2015). By contrast, actors associated with factor 1 and factor 3 dispute
this view of development. Instead, they emphasize the importance of preserving the forest, their
culture, and their current way of life, stating that they have only experienced negative aspects of
deforestation including loss of livelihood, increased floods, stronger winds, and biodiversity loss.
Their perception is supported by several studies (Krapovickas und Garay 2017; Sacchi und
Gasparri 2016; Gabay und Alam 2017).
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Another key related statement is “Where there is forest, there is poverty”. Participants associated
with factor 2 said they see a direct relationship between living in the forest and not having access
to water, electricity, education, health services, labour markets, etc. – representing a state of
complete poverty. Overall, 20% of indigenous people in the region still have unsatisfied basic needs
and approximately 20% are still completely illiterate (Arévalo und Paz 2016). Nevertheless,
stakeholders associated with factor 1 and factor 3 disagree with this statement linking forests to
poverty. As evidenced by our interviews, they identify the forest with life and with the provision
of fruit, shade, animals, fresh air, building materials, and more. Additionally, they express an
emotional connection with the forest that is not easily reconciled with the prevailing market-based
logic of individual private property (Barkin und Lemus 2016). Indeed, in line with (Pascual et al.
2017), our results show that it is crucial to recognize the different ways that people relate to nature
and to consider them in the design of environmental policies.
With respect to consensus statements, the strongest area of agreement concerns statements about
participation. For example, concerning the statement “The government does not consider the real
conditions and needs of the stakeholders”, actors associated with factor 1 point to lack of
participation and the prevalence of top-down policies. Similarly, actors associated with factor 2
criticized what they view as short-sightedness in policy design, with most measures geared towards
upcoming election cycles. Finally, actors associated with factor 3 highlighted apparent government
disregard for their needs, evidenced by the government selling land to companies without
considering that people live on the land. These conditions create problems for all the actors
involved. In this way, there is an emerging consensus about the need for long-term policies on land
tenure, designed in a bottom-up participatory manner.
Lastly, consensus was also found regarding the statement that large-scale producers have better
access to authorities. However, there was disagreement about the reasons for their superior access.
Actors associated with factor 2 argued that large-scale producers are simply better organized and
share a common vision, whereas small-scale producers and indigenous people are much more
scattered – both geographically and in terms of their visions – making it difficult to collaborate
with them. According to Boffa (2006), the government wants to include indigenous people in the
growing market-economy to provide workforce and to facilitate sales of land as private property.
This is easier if they are not well organized and unified among themselves or networked with
others. Actors associated with factor 1 and with factor 3 exhibited reluctance to engage with the
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formal legal system because they feel, in the words of one participant, “The legal system is created
to protect the rich and not to bring justice”. This highlights that such actors have very little trust in
local institutions. In this way, it appears essential for policymakers not only to facilitate access to
the authorities, but to also build trust in them to encourage people to engage in local land use
policies.

6. Conclusion
In this study, we applied the Q method to identify diverse stakeholder perceptions of deforestation
in the Chaco Salteño. Our results reveal three main perspectives that simultaneously illustrate a
divide between capitalistic development perspectives (factor 2) and more conservation-focused
perspectives (factor 1 and factor 3).
Nevertheless, some important common ground can be found among the various perspectives. It can
be summarized according to the following two points. First, all the identified perspectives highlight
the need for greater participation to the land-use regulation process. Second, there is general
consensus that the government has enough resources to address the issue. Further discussion with
the actors indicate that there is a united call to address existing conflicts by clarifying the conditions
of land tenure once and for all. This common ground should be used to build consensus on
appropriate policy interventions. Clearly, there are many ways to go about it. From a sustainability
perspective – emphasizing slowing down and possibly reversing anthropogenic climate change and
biodiversity loss – the most effective solution would be to empower local communities and to
recognise their land claims (Stevens et al. 2014; Ceddia et al. 2015), acknowledging that there is a
variety of land tenure regimes beyond individual private property. To this end, we would
recommend offering technical support to rural communities (to enable securing and/or
regularization of land titles) while also facilitating self-organization and participation in decisionmaking processes (Aguiar et al. 2018; Buliubasich 2013; Stevens et al. 2014). While the results of
this Q study cannot be generalized, our findings highlight the value and usefulness of identifying
and including people’s perceptions of land use conflicts, and indicate the need for further
investigation of land use conflicts in Salta in particular.
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Appendix 1:
Table A.1.
Factor loadings. Bold script denotes significant loadings. In the actor IDs, P stands for large-scale
producer, G for governmental actor, N for civil-society actor, C for small-scale farmer, and I for
indigenous person.
Sorts Actor Factor 1 Factor 2 Factor 3
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1 P1

-0.2537

0.7478

-0.0481

2 P2

-0.0333

0.6781

-0.4320

3 P3

-0.2397

0.6643

-0.0698

4 P4

-0.0237

0.6842

0.1145

5 P5

0.2100

0.6630

0.1074

6 G1

0.5408

0.2514

0.5781

7 G2

0.0136

0.6059

0.1310

8 G3

-0.0745

0.7671

-0.1846

9 G4

0.1206

0.3826

0.0680

10 G5

0.6479

0.2026

0.5898

11 N1

0.5634

0.0865

0.5733

12 N2

0.6681

0.0671

0.5738

13 N3

0.5606

0.1676

0.4058

14 N4

0.4561

0.5283

-0.2021

15 N5

0.7588

0.0591

0.2778

16 C1

0.8528

-0.1178

0.0877

17 C2

0.6277

-0.0842

0.3407

18 C3

0.7470

-0.1658

0.2266

19 C4

0.7720

0.0496

0.1145

20 C5

0.6966

-0.0524

0.2897

21 I1

0.1571

-0.1653

0.7389

22 I2

0.2374

0.0128

0.7844

23 I3

0.4505

-0.0277

0.7673

24 I4

0.5305

0.0196

0.5243

25 I5

0.4535

-0.1244

0.3749

Appendix 2
Table A.2.
List of statements with Q sort values (Q) and z-scores (z). Q values indicate the degree of agreement
with the statement; for example, a value of 4 represents strong agreement with the statement, and
a value of -4 represents strong disagreement. The z-score indicates how far a statement lies from
the middle of the distribution, based on a standardized mean and standard deviation.

No. Statement

Factor 1

Q

Factor 2

z Q

Factor 3

z Q

z

1

The government designs policies without
considering real conditions and needs.

5

1.332

2 0.981

2

0.62

2

Many politicians own land and pursue their own
interests.

2

1.018

0 0.239

3

1.144

3

Clearly, large-scale producers have much better
access and more opportunities to present their
problems to the authorities.

3

1.062

2 0.725

1

0.465

4

Small-scale farmers are excluded from decisions
about deforestation.

2

0.837

0 0.023

2

1.124

5

The guarantee of a prior, free, and informed
consultancy about deforestation is neglected.

1

0.765

1

-0.44

0

0.245

6

Large-scale producers are excluded from decisions
about deforestation.

4

1.663

2

-0.77

3

1.264

7

Indigenous people are excluded from decisions
about deforestation.

0

0.334

0

-0.07

4

1.429
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8

It is unfair that the processes for deforestation
permissions are fast, while those for protection are
slow.

4

1.325

0

-0.41

1

0.495

9

Concerning land rights, the government attends to
all actors equally.

5

1.905

1 0.267

4

1.779

10

It makes me angry that there is corruption in the
process to get land titles.

0

0.152

1 0.589

2

0.804

11

Indigenous people are passive in the fight against
deforestation.

1

0.266

0

-0.09

0

0.37

12

The laws regulating deforestation are completely
ignored.

2

0.983

1

-0.64

1

-0.3

13

The forest is a resource that needs to be exploited.

1

0.358

3 1.109

3

1.424

14

Indigenous people are overprotected concerning
land rights.

2

0.812

1

0.41

4

1.548

15

Indigenous people only live in the forest because
there is no alternative.

2

-0.84

2 0.652

1

0.091

16

Large-scale producers are overprotected concerning
land rights.

1

0.77

2

-0.79

0

0.3

17

When they cut trees, it’s like they cut my mother
because the trees provide me with food and shade.

1

0.768

3

-1.08

3

1.258

18

Small-scale farmers are overprotected concerning
land rights.

2

1.215

1

-0.43

1

-0.37

19

If there is one thing that destroys the forest, it is the
cows of the small-scale farmers.

2

1.051

2 0.965

2

0.635

20

Small-scale farmers produce in an environmentally
friendly way.

3

1.213

1

-0.67

3

1.474

21

Large-scale producers are the only ones who
deforest legally.

3

1.352

2

-0.82

1

0.404

22

Without trees, there is no life for us.

2

0.816

1 0.633

3

1.034

23

If I own the land, I should be allowed to use it the
way I want to.

4

1.716

4

-1.41

0

0.084

24

Everybody should respect indigenous people’s right
to land.

0

0.225

3 1.212

5

1.898

25

Small producers are affected the most by
deforestation because there are no laws that protect
them.

4

1.228

1

1

0.599

74

-0.46

26

Indigenous people are affected the most by
deforestation because they are strongly connected to
nature.

1

0.718

1 0.636

4

1.368

27

We lack the money to stop deforestation.

0

0.151

0

-0.08

1

0.175

28

Land use change helps everybody because it
contributes to development.

1

0.601

5 2.002

2

-1.13

29

In my opinion, only the large-scale producers benefit
from deforestation.

3

1.133

2

-0.78

2

0.795

30

The national government gets all the benefits from
deforestation through the money paid by companies.

1

0.536

3

-1.28

0

0.035

31

Social inequality causes deforestation.

1

0.239

5

-2.01

0

0.16

32

Where there is forest, there is poverty.

3

1.449

3 1.277

5

1.878

33

Lack of education causes people to cut trees.

1

0.319

3

-0.83

1

0.439

34

Deforestation creates employment.

3

1.407

4 1.624

2

1.213

35

There is a lack of job opportunities for indigenous
people.

0

0.138

4 1.595

2

0.67

36

We are dying because of the pesticides that they put
on the fields.

0

0.009

4

1

0.594

-1.88
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Table A.3: Distinguishing Statements for Factor 1

No.

Distinguishing Statements for Factor 1 (P < 0.05 ;
Asterisk (*) Indicates Significance at P < 0.01)

Factor 1

Factor 2

Factor 3

Statement

QSV

QSV

QSV

ZSCR

ZSCR

ZSCR
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8

It is unfair that the processes for deforestation
permissions are fast, while those for protection are
slow

4

1.33

0

-0.41

1

0.49

20

The criollos produce in an environmentally friendly
way.

3

1.21*

-1

-0.67

-3

-1.47

12

The laws regulating deforestation are completely
ignored.

2

0.98*

-1

-0.64

-1

-0.30

4

The criollos are excluded from decisions about
deforestation.

2

0.84*

0

0.02

-2

-1.12

24

Everybody should respect the indigenous people’s
right to land.

0

0.23*

3

1.21

5

1.90

33

Lack of education causes people to cut trees.

-1

-0.32

-3

-0.83

1

0.44

13

The forest is a resource that needs to be exploited.

-1

0.36*

3

1.11

-3

-1.42

14

The indigenous peoples
concerning land rights.

-2

-0.81

1

0.41

-4

-1.55

15

The indigenous peoples only live in the forest
because there is no alternative.

-2

-0.84

2

0.65

-1

-0.09

18

The criollos are overprotected concerning land
rights.

-2

-1.21

-1

-0.43

-1

-0.37

21

The big producers are the only ones who deforest
legally.

-3

-1.35

-2

-0.82

-1

-0.40

are

overprotected

Table A.4: Distinguishing Statements for Factor 2
Distinguishing Statements for Factor 2 (P <
0.05 ; Asterisk (*) Indicates Significance at
P < .01)

Factor 1

Factor 2

Factor 3

No.

Statement

QSV

ZSCR

QSV

ZSCR

QSV

Z-SCR

28

Land use change helps everybody because it
contributes to development.

-1

-0.60

5

2.00*

-2

-1.13

34

Deforestation creates employment.

-3

-1.41

4

1.62*

-2

-1.21

35

There is a lack of work opportunities for
indigenous peoples.

0

0.14

4

1.59*

2

0.67

32

Where there is forest there is poverty.

-1.45

3

1.28*

-5

-1.88
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-3

24

Everybody should respect the indigenous
people’s right to land.

0

0.23

1.21

5

1.90

3

13

The forest is a resource that needs to be
exploited.

-1

0.36

3

1.11*

-3

-1.42

19

If there is one thing that destroys the forest
it’s the cows of the criollos.

-2

-1.05

2

0.97*

-2

-0.63

15

The indigenous peoples only live in the
forest because there is no alternative.

-2

-0.84

2

0.65

-1

-0.09

14

The indigenous peoples are overprotected
concerning land right.

-2 -

0.81

1

0.41*

-4

-1.55

9

Concerning land rights, the government
attends to all actors equally.

-5 -

1.91

1

0.27*

-4

-1.78

2

Many politicians own land and take care of
their own interests.

2

1.02

0

0.24*

3

1.14

4

The criollos are excluded from decisions
about deforestation.

2

0.84

0

0.02*

-2

-1.12

8

It is unfair that the processes for deforestation
permissions are fast, while those for
protection are slow.

4

1.33

0

-0.41*

1

0.49

5

The guarantee of prior, free and informed
consultancy about deforestation is neglected.

1

0.77

-1

-0.44

0

0.25

25

The small producers are the most affected by
deforestation because there are no laws that
protect them.

1.23

-1

-0.46*

1

0.60

20

The criollos produce in an environmentally
friendly way.

3

1.21

-1

-0.67

-3

-1.47

29

In my opinion, only the big producers
benefit from deforestation.

3

1.13

-2

0.78*

2

0.79

16

The big producers are overprotected
concerning land rights.

1

0.77

-2

0.79*

0

0.30

33

Lack of education causes people to cut trees.

-1

0.32

-3

-0.83

1

0.44

17

When they cut trees, it’s like they cut my
mother because they provide me with food
and shade.

1

0.77

-3

1.08*

3

1.26

30

The national government gets all the benefits
of deforestation.

1

0.54

-3

1.28*

0

0.04

4

77

36

We are dying because of the pesticides that
they put on the fields.

0

0.01

-4

1.88*

1

0.59

31

Social inequality causes deforestation.

-1

0.24

-5

2.01*

0

0.16

Table A.5: Distinguishing statements for Factor 3
Distinguishing Statements for Factor 3 (P <
0.05 ; Asterisk (*) Indicates Significance at P <
0.01)

Factor 1

Statement

QSV

ZSCR

Everybody should respect the indigenous
people’s right to land.

0

0.23

7

The indigenous peoples are excluded from
decisions about deforestation.

0

8

It is unfair that the processes for deforestation
permissions are fast, while those for protection
are slow

Factor 2

Factor 3

ZQSCR SV

ZSCR

3

1.21

5

1.90

0.33

0

0.07

4

1.43*

4

1.33

0

0.41

1

0.49

Lack of education causes people to cut trees.

-1

-0.32

-3

0.83

1

0.44

-4

-1.72

-4

1.41

0

0.08*

23

If I own land, I should be allowed to use it the
way I want to.

-2

-0.84

2

0.65

-1

-0.09

15

The indigenous people only live in the forest
because there is no alternative.
The criollos are excluded from decisions about
deforestation.

2

0.84

0

0.02

-2

1.12*

The forest is a resource that needs to be
exploited.

-1

-0.36

3

1.11

-3

13

1.42*

The criollos produce in an environmentally
friendly way.

3

1.21

-1

0.67

-3

-1.47

20

The indigenous people are overprotected
concerning land rights.

-2

-0.81

1

0.41

-4

-1.55

14

No.

24

QSV

33

4
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Abstract:
The increase in deforestation in Latin America is generating a great number of land-use conflicts.
Diverse stakeholders, such as large-scale producers, indigenous people and small-scale famers,
compete for land and contest its use. We apply the method of social multi-criteria evaluation
(SMCE) as it addresses one of the main problems confronted in land-use planning: the conflicting
perceptions on what a land-use plan should achieve and how. The paper presents a SMCE of
different land-use scenarios in the Argentinean Chaco, using two sets of criteria: one reflecting the
three pillars of sustainability and one tackling issues of environmental justice.
The results show that the scenario envisioned by indigenous people is the most sustainable as well
as environmentally just, followed by the family agriculture scenario. The results further point to
the strongly negative impact of the development scenario as well as the business as usual scenario.
The results also suggest the existence of important differences between the two sets of criteria.
Namely, the three-pillar sustainability approach tends to be more benign towards the status-quo,
by giving significant weight to the economic dimension of sustainability and largely ignoring
equity issues. In a world, which is increasingly unequal, it is more important than ever to account
for justice. Overall, the SMCE allows displaying the high environmental, social, cultural and
economic costs of deforestation in the Argentinean Chaco, as well as the potential benefits of forest
conservation in this area. Finally, our findings could assist in the creation of dialogues about
alternative, more sustainable and environmentally just, futures.
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1. Introduction
Forest loss is one of the major contributors to greenhouse gas emissions, biodiversity loss and a
number of other global and local ecosystem functions (Baccini et al. 2012; Bustamante et al. 2016).
At the same time, the process is punctuated by the emergence of a significant number of land-use
conflicts in which contrasting perceptions concerning the environmental, social, cultural and
economic impact of deforestation collide (Temper und Martinez-Alier 2015). In Latin America
diverse stakeholders, such as large-scale producers, indigenous peoples and small-scale farmers,
compete for land and contest its use, making land-use planning essential.
The South American Chaco, the second largest forest biome in Latin America (Bucher und Huszar
1999) provides a fitting example since it is the largest extratropical carbon stock in the southern
hemisphere (Grau et al. 2005) and simultaneously experiences an extremely high rate of
deforestation (Vallejos et al. 2015). It presents a very conflictual situation, where the different
claims of various stakeholders collide. In such a context, land-use planning has been advocated as
essential (FAO 2016), in order to reduce tensions while promoting both conservation and
sustainability (Metternicht 2018).
Yet, land-use planning is a complex endeavour. On the one hand, including stakeholder’s needs
and expectations is essential for the success of a land-use policy (Martin 2017). On the other hand,
considering the implications of different forms of land-use for nature as well as present and future
generations is crucial in order to guarantee our own survival. This challenge is characterised by a
plurality of legitimate perspectives and radical uncertainty (Funtowicz et al. 1999).
The standard evaluation method to decide how land is best used is cost-benefit analysis (CBA).
The prevalence of CBA is attested by the fact that it is often a legal requirement before engaging
in potentially environmentally damaging activities. For example, the Argentinean supreme court
of justice has decreed the use of CBA prior to deforestation in order to evaluate its impacts (Zapata
2017). CBA is a market-based method which uses a monetary value to measure all effects and does
so from the single perspective of economic efficiency. One major issue associated with the
application of CBA follows from the fact that it reduces complex problems to a single monetary
dimension, therefore ignoring complexity and multiplicity of values (Munda 2008).
In order to address this issue, several complementary methods have been proposed to account for
the complex challenges raised by land-use, where “facts are uncertain, values in dispute, stakes
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high, and decisions urgent” (Funtowicz et al. 1999:8). One of these methods is social multi-criteria
evaluation (SMCE) (Munda 2004). SMCE simplifies and structures complex decision-making
problems by allowing the use of various evaluation criteria that are relevant for the stakeholders.
It has been used in various contexts to include stakeholders needs in public policy design, such as
rural development alternatives and their impact on land management (Etxano et al. 2018), flood
mitigation alternatives (Scolobig et al. 2008) and wind farm development scenarios (Gamboa
2006).
A number of SMCE studies have been carried out by relying on the three-pillar definition of
sustainability, therefore accounting for economic, social and ecological aspects (Etxano et al. 2018;
Munda und Russi 2008; Paneque Salgado et al. 2009; Scolobig et al. 2008; Walter et al. 2016). The
use of SMCE based on sustainability in order to assess the potential impact of development projects
certainly represents an improvement on CBA, as it recognises the existence of other dimensions
than the economic one (namely the social and the environmental dimension). Yet, both CBA and
SMCE based on the three-pillar sustainability definition do not explicitly consider issues of equity.
In the case of CBA, this can lead to extremely biased results since it is well known that ‘the poor
sell cheap’. In the case of SMCE based on the three-pillar definition of sustainability, equity can
only indirectly be accounted for via the social impacts’ component.
The disregard of equity and the exclusion of justice criteria in public policy design in general, and
land-use planning in particular, is highly problematic because inequality and environmental
degradation are strongly related. Substantial social and economic inequality leads to more
environmental degradation and increased deforestation in Latin America (Boyce 1994, 2007;
Andersson und Agrawal 2011; Cushing et al. 2015; Ceddia 2019). Inequality in land distribution
is particularly severe in Latin America (UNDP 2011). The top 1% of the population hold more land
than the remaining 99%, according to a report by (Oxfam 2016). These are only some of many
findings indicating the relevance of inequality, equity and justice in land-use planning.
The purpose of the presented article is to explicitly account for issues related to equity, inequality,
justice and distribution by applying SMCE in an innovative way to guide land-use planning in a
relevant part of the Latin American Chaco, in the province of Salta. In doing so, we overcome the
previously described limitations associated to the use of standard CBA and SMCE based on the
three-pillar definition of sustainability. We introduce two significant novel steps in the analysis.
First, we use Q-Method to develop the land-use scenarios which form the basis of the land-use
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planning. In this way, we are able to incorporate the stakeholder perspectives into the planning
process better, thus reflecting the multiplicity of legitimate perspectives. Second, we deploy the
SMCE by using two different sets of criteria. One set covers the three-pillar definition of
sustainability (economic, social, and environmental). Another reflects the criteria of environmental
justice, including the three categories of distributional justice (i.e. how the benefits and harms are
allocated among actors), procedural challenges (i.e. how decision are made and by whom) and
issues of recognition (i.e. respect for difference) (Martin 2017). By doing so we explicitly account
for the issue of justice in land-use planning.
The purpose of this evaluation is not to find the one solution that can meet everyone’s need. The
objective is much rather to improve the understanding of the negotiation process, facilitate the
finding of policy compromises, increase transparency and last, but not least, help the actors to
become aware of their own and others’ preferences and consecutive impacts (Funtowicz et al.
1999).

2. Case study description
The Chaco is the largest continuous dry forest in the world and expands over parts of Argentina,
Bolivia, Paraguay and Brazil (Olson et al. 2001). It is an important global conservation zone
because of its unique and rich biodiversity and endemism, which are endangered by agricultural
expansion (Grau et al. 2005; Kuemmerle et al. 2017). The largest part of the Chaco is located in
Argentina (62%), where deforestation rates are particularly high with 1.5-2.5% per year versus a
continental and global rate of 0.51% and 0.2 % respectively (FAO 2009; Gasparri et al. 2008). This
rapid depletion of the Argentinean tropical dry forest sparked resistance in the civil society and
pressured the national government to act. In November 2007 the Argentinean government enacted
the National Law N° 26,331, commonly known as the forest law, which regulates the management,
protection and restoration of native forests. The law required all provinces to create land-use maps
with three categories:
•

Category 1 (red): indicates high conservation value, for areas which must be preserved.
Only subsistence hunting and gathering by indigenous peoples and/or for scientific
purposes is allowed.

•

Category 2 (yellow): indicates medium conservation value, for areas in which sustainable
production, sustainable tourism and research can be allowed.
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•

Category 3 (green): indicates low conservation value, in which deforestation permits can
be granted in order to carry out production activities.

The province of Salta, in the north-west of Argentina, was among the first provinces to enact its
provincial forest law in 2008 and produced the associated map in 2009 (Figure 1).

Figure 1: OTBN Map Salta (OTBN Salta 2009 2016)

In our study we focus on Salta because of the following three reasons. First, deforestation rates in
this province have been particularly high. Between 1977 and 2008 around 26% of native forest
were cut down (Paruelo et al. 2011). Second, the implementation and effectiveness of the forest
law in Salta has been the center of several academic debates (Ceddia und Zepharovich 2017;
Seghezzo et al. 2011b; Nolte et al. 2018; Schmidt 2014; Fernández Milmanda und Garay 2019).
Third, the land-use in this region is characterized by particular strong social conflicts due to the
presence of various stakeholders, namely:
•

Indigenous peoples, some of which continue their traditional lifestyle as hunter gatherers.
Indigenous peoples land rights are enshrined in the national constitution, which was made
conform to the 1969 ILO convention.

•

Small-scale farmers, also called Criollos, are settlers of Spanish and indigenous origin,
who settled in the area around 100 years ago. They mainly engage in extensive cattle
ranging. Most of them lack formal property titles and their tenure is mainly based on
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“usucapio” protected possession of the land, i.e. by occupying a land for more than 25
years, they can claim the title for this land.
•

Large-scale producers, who mainly engage in intensive agriculture with a focus on soy and
cattle ranging, are organized in powerful lobbies. Their tenure is almost exclusively based
on formal individual property rights.

•

The provincial government institutions on the one side, they are obliged to guarantee the
respect for indigenous people rights, environmental laws and interests of civil society. On
the other side, they strive for economic growth and development, i.e. agricultural
expansion.

•

Civil society, including environmental NGOs like Green peace, regional organizations like
Redes Chaco, churches and universities, try to influence the agenda concerning land-use
change in Salta.

The mentioned stakeholder groups are very heterogeneous and hold very distinctive visions about
land-use (Schmidt 2014).

3. Methodological framework
3.1.Social multi-criteria evaluation
Multi-criteria evaluation (MCE) is a common tool in land-use planning (Beinat und Nijkamp 1998),
in which several possible courses of action (scenarios) are evaluated based on relevant traits
(criteria). From the plenty multi-criteria methods available, we chose Munda’s social multi-criteria
evaluation (SMCE), a “discrete” MCE using a finite set of alternatives, developed to address issues
of deep complexity and inevitable conflict (Munda 2004). SMCE distinguishes itself from other
multi-criteria methods in several ways. First, SMCE uses “evaluation” instead of the more common
term “analysis”, to signify the combination of representation, assessment and quality check for a
given policy problem concerning a given objective (Munda 2004). Second, it incorporates
participation and transparency as key elements. In contrast to multi-criteria decision analysis
(MCDA), stakeholder’s needs and values are at the centre of attention when designing the criteria
and the scenarios. However, whereas in other participatory approaches participants themselves
choose the criteria and their weight (Stagl 2006), in SMCE they are defined by the researcher
because the task is technically difficult, pragmatically undesirable and may raise significant ethical
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dilemmas (if, for example, participants would decide not to account for environmental degradation)
(Munda 2008; Munda und Russi 2008).
A SMCE study is usually conducted in four steps. First, an institutional analysis identifies the main
stakeholders and defines the problem. Second, scenarios and evaluation criteria are defined. Third,
the multi-criteria matrix is filled in an interdisciplinary manner. Fourth, the data is aggregated to
establish a ranking of scenarios.
Two concepts are central in SMCE, reflexive complexity and incommensurability. Reflexive
complexity refers to the capacity of a system to adapt to new attributes and to include various
values. Incommensurability defines the challenge to have no common measure. Social
incommensurability describes the presence of different sets of values which cannot be combined
or ignored, whilst considering that diverse actors also hold various understandings of the same
value. Technical incommensurability addresses the multidimensional nature of complexity and the
need to use different kinds of measurements. It is important not only to consider the measurable
dimensions, which can be technically simulated, but also to examine higher dimensions of complex
systems, such as power relations, participation, cultural constraints, hidden interests and other soft
values. By embracing these two concepts, SMCE can deal with both qualitative and quantitative
data. By adopting a participatory approach in the identification of the problem and in the definition
of the relevant scenarios, SMCE can accommodate different sets of values and thus address one of
the main problems confronted in natural resources management, the existence of different
languages of valuation, by representing them simultaneously (Scolobig et al. 2008).
However, it is important to stress that the main goal of SMCE is not to identify the optimal solution
to the problem but rather, through the ranking of the various scenarios, to gain insight into the
nature of conflicts (Funtowicz et al. 1999).

3.2.Difference to conventional SMCE
This study distinguishes itself from “conventional” SMCE in two ways. First, most SMCE studies
use focus groups and workshops to develop scenarios (Gamboa und Munda 2007; Paneque Salgado
et al. 2009; Munda und Russi 2008). In our study, we developed and tested an innovative approach
by using Q-method (Q) instead. The advantages are that Q does not require the participants to be
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in the same room and conflicts between the participants can thus be avoided. Further, in comparison
with focus groups, Q requires fewer resources in terms of time, money and human capital, and is
more likely to discover hidden agendas (Danielson et al. 2012).
Second, a number of SMCE studies include classical sustainability criteria, i.e. economic, social
and environmental aspects. While these criteria allow to account for a multiplicity of dimensions,
beyond the economic one, a significant improvement over standard CBA, they mostly do not
account for issues related to equity, inequality and justice. For this reason, we decided to use a
second set of criteria explicitly containing aspects of environmental justice.

3.3.Implementation of SMCE
To conduct this SMCE study, we followed the four steps previously described. As a first step to
identify social actors, we conducted an institutional analysis based on scientific literature from the
fields of geography, economics and anthropology. Further, we studied the legislation relevant for
land-use change in the province of Salta, indigenous rights and land rights of small-scale farmers
and did a preliminary field visit in Argentina in 2017 to better understand the problem at hand. To
deepen our comprehension of the land-use conflict, we conducted 25 in-depth interviews among
the relevant stakeholders, including NGOs representatives (3 interviews), provincial government
representatives (11 interviews), members of indigenous communities (3 interviews), small-scale
farmers (2 interviews), large-scale producers (2 interviews), and researchers (4 interviews). The
large number of government representatives in the sample reflects the fact that the competences
over land use change involve several departments of the provincial administration. The interviews
were conducted in Spanish and took place in the Salta province over July-August 2017. The
interview guideline can be found in Appendix 1.
In the second step, we conducted a Q-study in 2018 in order to determine the perceptions of the
various stakeholders with respect to the issue of deforestation in the region. The results of the Qstudy have then been used to define the scenarios for the present SMCE. A detailed description of
the Q-study is presented elsewhere (Unpublished manuskript). The study resulted in three
perspectives (Family farming, Development, Subsistence) which we then translated into scenarios.
We added the business as usual scenario, as it is standard practice in SMCE. Concerning the criteria
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used to evaluate the scenarios, it is important to bear in mind that they are a technical translation
of social actors’ needs and expectations operated by the research team (Garmendia et al. 2010;
Munda 2004, 2008). For this reason, the selection of the criteria has been performed by the authors,
while it has been informed by the interviews with the different stakeholders and the accumulated
knowledge of the context and its problems. The selection of the sustainability criteria was
additionally guided by a literature review on the use of sustainability based SMCE. Specifically,
by relying on the three-pillar definition of sustainability, the selected criteria aim at capturing
environmental, social and economic aspects. For the selection of the criteria for environmental
justice, we additionally relied on the feedback we received through workshops, conferences and
exchange with environmental justice experts. Specifically, by relying on the environmental justice
definition provided by (Martin 2017), the criteria aim at capturing procedural, distributional and
recognition aspects.
In the third step, the evaluation of the various scenarios according to the different criteria (i.e., the
multi-criteria impact matrix) is performed. To this end, specific indicators need to be identified for
each criterion. We decided to rely on experts for both the identification of the indicators and for
the assessment of the scenarios. Moreover, we opted for using qualitative assessments, rather than
quantitative assessment. Human judgments are plausible and solid representations of cognitive
behaviour and the reliance on qualitative information is a very common approach in socioeconomic and physical planning (Munda et al. 1994). Additionally, the use of qualitative evaluation
allows dealing with the high degree of uncertainty associated to deforestation and its impacts
(Gamboa 2006). In the period of April-August 2019, we conducted 16 interviews with a diverse
set of experts, including anthropologists, geographers, economists, political scientists, biologists,
agronomists as well as practitioners, i.e. people working in the zone either for NGOs or the
government. We selected them based on their publications and/or experience in the field. Some
individuals held the expertise for several criteria, but mostly it was one expert per each criterion.
Most of the experts opted to remain anonymous as deforestation is a delicate topic.
In the fourth step, the impact matrices, containing the scenarios evaluations performed by the
experts, were introduced into the Novel Approach to Imprecise Assessment and Decision
Environments NAIADE software (Joint Research Centre 1996; Munda 1995), which uses a pairwise comparison of the scenarios by means of preference relationship. NAIADE aggregates all
88

criteria and calculates a preference intensity index. It uses two algorithms. One calculates the best
scenario compared to the others (denoted as Φ+) using the approach “X is better than Y” and hence
ranks the scenario highest with the most positive impact, i.e. the ranking is according to the
strengths of the scenarios. The other one calculates the scenario with the least negative impacts
(denoted as Φ-) by comparing the scenarios “X is not worse than Y” and ranks the scenario highest
with the least negative impact, i.e. the ranking is according to the weaknesses of the scenarios. The
final ranking is the intersection of these two indices.

4. Results from the SMCE
The following results are presented in the same order as the previously presented steps to conduct
a SMCE study. As the first step contains the institutional analysis and identification of the problem
presented in the introduction, we start with step two, presenting the scenarios and criteria. Note
that at this stage, we also include a presentation of the indicators corresponding to the various
criteria, as selected by the experts. Although this is technically part of step three, it facilitates the
exposition to have the indicators presented alongside the criteria. Subsequently, as from step three,
we present the impact matrices and lastly we present the results of the evaluation exercise and the
ranking of the different scenarios.

4.1.Scenarios and criteria
The institutional analysis, the interviews, and the Q-study depicted different visions by social actors
of rural development and consequently land-use planning. Thus, we derived four land-use scenarios
for Salta portraying different degrees of deforestation (Table 1). A more detailed description of the
scenarios can be found in the Appendix 2.
Scenario Name
1

Business
usual

Description
as This scenario reflects the situation were the general dynamics of the
last decade remains unchanged. Most actors show discontent with
the current situation. Everything concerning land-use planning is
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stalled. No changes are foreseen in terms of legislation or land-use
planning.
2

Development

In this scenario, large-scale agriculture is promoted to increase
production of soy and cattle. It reflects the interests of large-scale
producers and some government actors. A maximum of land is made
available for deforestation. The production is oriented towards
global markets. The rural population (small-scale farmer and
indigenous peoples) is either integrated in the production process or
relocated to cities.

3

Family

This scenario aims at increasing participation and transparency in

agriculture

land-use planning and promotes small-scale agriculture. It presents
the interests of some small-scale farmers and civil-society
organisations. Deforestation is allowed if the rural population
agrees. The production is targeted towards the local economy, for
example silvopastoral systems.

4

Subsistence

This scenario emphasises the rights of indigenous people to a
territory and the preservation of their culture. It represents the
interests of some indigenous people. Deforestation rates are very
low in the indigenous territories, as they require the unanimous
agreement of all the affected indigenous people. The focus is on
facilitating a subsistence economy and traditional lifestyles.

Table 1: Scenarios and their descriptions
On the basis of the interviews with stakeholders, the knowledge of the problem and its context and
the relevant literature, we identified different set of criteria in order to evaluate the scenarios.
Specifically, one set of criteria reflects the three pillars of sustainability, namely environmental,
social and economic aspects. In table 2 we present the relevant criteria for the three sustainability
dimensions, alongside the specific indicators identified by the experts.

Dimensions
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Criteria

Needs and Expectations

Indicator

Environmental Biodiversity
loss

Maintain ecological diversity,

Natural vegetation left

protect local species,
minimize the impact on
wildlife,

Soil

Minimize loss of plants and

degradation

trees as they provide food,

Topsoil conservation

firewood and shelter,
minimize stronger winds,
recover degraded soil,
Ecosystem

Reduce increase in

Carbon storage in soils and

functions

temperature, avoid more

biomass, excess rainfall

extreme climate events

detention by vegetation

(floods), minimize CO2
emissions,
Social

Health issues

Decrease in skin cancer, less

Access to drinking water

respiratory problems, use of

and land titles

less pesticides, clean water,
Poverty

Insecure housing situation, no

Facilitation of land tenure

access to drinking water and

and safe water supply

electricity, increase quality of
life
Quality of

Stable jobs, not seasonal,

Safety, income, working

Jobs

employment of local people,

time, security of

good working conditions

employment, social
dialogue, training, work
motivation (UNECE 2015)

Economic

Employment

Foreign direct
investment

Increase the number of jobs,

Total number of people

higher wages

employed

Attract foreign investors

Foreign direct investment
flow in agriculture
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Export

Promote economic growth in

Value of agricultural

the area, increase regional

exports as percentage of the

wealth

GDP

Table 2: Sustainability criteria and associated indicators.

Another set of criteria reflects the three dimensions of environmental justice, namely procedure,
recognition and distribution. In table 3 the relevant criteria for the three dimensions of
environmental justice, alongside the appropriate indicators identified by the experts are presented.

Dimensions Criteria

Needs and Expectations

Procedure

Inclusion in the land-use Effective

Participation

Indicator
presence

decision making process, decision making space
full

and

effective

participation of all relevant
actors in decision making
Enforcement of laws

Control for and punish Illegal deforestation
illegal deforestation, assure
that laws are respected,
reduce corruption, reduce
collusion

Transparency

Be transparent about how
decisions are taken,
supported by timely access
to relevant information in
appropriate forms)
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Access to information

in

Distribution

Distribution

of Account for the

environmental harms

Exposure of rural and

environmental harms of

low-income population to

deforestation (floods, water

environmental harms

pollution, loss of
biodiversity)

Distribution

of Distribute benefits of land- Gini

economic benefits

coefficient

of

use change among rural agricultural income
population,

avoid

concentration of benefits
Distribution of social Reduce inequality between Social
burden

reproduction

social actors, account for ability
the social harms (loss of
livelihood, loss of culture)

Recognition Recognition

and Respect the land rights of Accounting for different

respect for small-scale small-scale
farmers (ways of life respect
and land claims)

farmers,

different

knowledge

to value systems in land-use

values, decisions

systems

and

institutions
Recognition

and Respect indigenous land

respect for indigenous claims to territory,

Accounting for different
value systems in land-use

peoples (way of life acknowledge different ways decisions
and land claims)

of land-use and relating to
nature

Recognition
respect

for

generations

and Respect the needs and rights Accounting for the ethical
future of future generations to an problem of distributing
intact environment

scarce resources between
present

and

future

generations.
Table 3: Environmental Justice criteria and associated indicators.
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4.2.Impact matrices
The experts, having read the description of the scenarios (Table 1) alongside additional information
(Appendix 2), provided an assessment of each scenario with respect to the criteria and indicators
previously described (Tables 2 and 3). Effectively the experts assessed how each indicator would
perform in the different scenarios according to their experience. There is no temporal dimension
in the scenarios as they reflect the ideal situations as imagined by different stakeholder groups. The
resulting impact matrices, for the sustainability and the environmental justice criteria respectively,
are presented in Table 4 and Table 5.

Criteria

Scenario 1-

Scenario 2-

Scenario 3-

Scenario 4-

Business as

Development

Family

Subsistence

usual
Biodiversity

Moderate

Agriculture
Very bad

Moderate

loss
Soil

good
Bad

Very bad

Good

degradation
Ecosystem

More or less
good

Very bad

Very bad

Good

functions
Health issues

More or less

More or less
good

Very bad

Very bad

Good

More or less
good

Poverty

Bad

Very bad

Good

More or less
good

Quality of

Moderate

Bad

employment
Employment

More or less
good

More or less

Good

Moderate

good
Foreign direct
investment
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Good

Good

More or less
good

Very Good

Bad

Very bad

Export

Good

Very good

Bad

Very bad

Scenario- 1

Scenario 2-

Scenario 3-

Scenario 4-

Business as

Development

Family

Subsistence

Table 4: Sustainability impact matrix

Criteria

usual
Participation

Moderate

Agriculture
Bad

More or less

Moderate

good
Enforcement

Very bad

Very bad

Moderate

of laws

More or less
good

Transparency

Bad

Very bad

Moderate

Moderate

Distribution of

Bad

Very bad

Good

Very good

Bad

Very bad

Good

Very good

Bad

Very bad

Very good

Good

Moderate

Bad

Very good

Good

Bad

Very bad

Good

Very good

Moderate

Very bad

Good

Good

environmental
harms
Distribution of
economic
benefits
Distribution of
social burden
Recognition
and respect for
small-scale
farmers
Recognition
and respect for
indigenous
peoples
Recognition
and respect for
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future
generations
Table 5: Environnemental justice impact matrix

4.3.Ranking of the scenarios
The impact matrices, reflecting the experts’ evaluations, are fed into NAIADE, in order to obtain
the rankings of the various land-use scenarios according to sustainability (Figure 2) and
environmental justice criteria (Figure 3).
Recall that NAIADE uses different ranking algorithms. Namely the Φ+ uses the “X better than Y”
operator, focusing on the maximisation of positive impacts, while Φ- uses the “X not worse than
Y operator”, focusing on the minimisation of negative impacts. Finally, an intersection of Φ+ and
Φ- is also presented.

Figure 2: Ranking of the scenarios according to the sustainability criteria

Figure 3: Ranking of the scenarios according to the Environmental Justice criteria

96

First of all, the overall ranking of the various scenarios (i.e., based on the intersection of Φ+ and
Φ-) is the same for both the sustainability and the environmental justice, indicating that the
Subsistence scenario (S4) is preferable to the Family Agriculture scenario (S3), which in turn is
preferable to the Business as usual (S1), which in turn is preferable to the Development scenario
(S2). However, a closer look reveals important differences. Consider the ranking associated with
the sustainability criteria first (Figure 2) and focus on the numerical values associated with the Φ+
and Φ- procedures. According to the Φ+ algorithm, S4 and S3 obtain very similar scores (0.39 and
0.36 respectively), with S2 and S1 scoring lower, but not much (0.24 and 0.21 respectively). A
detailed analysis of the sustainability impact matrix (Table 4) suggests that the relatively high
scores of S1 and S2 follows from the relatively good performance of these two scenarios in the
economic dimension (described as mainly good or very good). Even when using the Φ- algorithm,
S3 and S4 register similar scores (0.19 and 0.20), again reflecting a similar low performance in the
economic sphere (as reported in Table 4, mainly bad or very bad). Consider now the ranking
associated with the environmental justice criteria (Figure 3). According to the Φ+ algorithm, S4
and S3 have similar scores (0.23 and 0.20) respectively while S1 and S2 score significantly lower
(0.04 and 0 respectively). Note that the 0 score of S2 reflects the complete absence of any positive
impact in terms of environmental justice. According to the Φ- algorithm, S4 and S3 score again
very similarly (both 0, reflecting the absence of negative impacts according to environmental
justice), while S1 and S2 again score significantly worse (with 0.19 and 0.30 respectively,
signalling the existence of important negative impacts according to environmental justice). Overall,
the results therefore indicate that the use of the sustainability criteria, while preserving the overall
ranking, reduces the differences between S4 and S3 on one side and S2 and S1 on the other, mainly
due to the significant weight given to the economic dimension.

5. Discussion
The application of the SMCE to land-use scenarios in the Chaco resulted in a number of significant
findings. As already mentioned, it appears that the results associated with the use of sustainability
criteria are skewed towards consideration of economic efficiency and the maximisation of
economic benefits. One of the main critiques moved to sustainability approach is that it can be
easily bent to the neoliberal market logic, which emphasises economic growth (Purvis et al. 2019;
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Tulloch und Neilson 2014; Chassagne 2019). This is problematic because it is possible that only a
minority benefits from economic aspects, whereas the rest of society carry the negative
consequences. This unequal distribution is not accounted for in the sustainability criteria, a fact
that in itself can further increase the marginalisation of minorities, inequality and create irreparable
environmental harms. Hence, there is a great danger that the sustainability framework may not be
that sustainable after all. For example, in one flood-mitigation study by (Scolobig et al. 2008), the
scenario with the most beneficial environmental impact got ranked the lowest.
In contrast to the sustainability matrix, the environmental justice matrix indicates more clearly the
negative impacts of Business as usual and Development. Even more, the matrix shows the strong
positive impacts Family agriculture and Subsistence have in terms of recognition of other cultures
and in terms of more fairness in procedural aspects.
Summarizing, the results show that the sustainability framework, by giving an equal weight to the
economic dimension (alongside social and environmental aspects), can reinforce the persistence of
the status quo, which reflects the existing power structures, and prevent the adoption of policies
that can threaten such power configurations. On the other hand, by explicitly accounting for issue
of distribution, procedure and recognition, as expressed in the environmental justice criteria, more
progressive policies, that can significantly alter the status quo and the crystallisation of existing
interests, could be pursued.
Concerning the significance of the study for the study area, we want to make two main points. First,
our results support the claims by the indigenous people and small-scale farmers, making the
negative impacts of both Development and Business as usual clearly visible. This is an important
finding as many government actors and large-scale producers are convinced that the Development
scenario would have a positive impact on the social and environmental dimension. The expert
assessment suggests otherwise. Second, a common statement from the large-scale producers and
governmental actors was “There is no alternative”, in the sense that deforestation to pursue
economic growth is portrayed as the only feasible alternative. The results of the SMCE display
alternative land-use scenarios, two of which (i.e. Family Agriculture and Subsistence) are more
sustainable and environmental just pathways than the current situation (i.e. Business as usual).
In spite of our results, there is substantial evidence that the most likely future scenario for Salta is
the Development one (Piquer-Rodríguez et al. 2018a; Piquer-Rodríguez et al. 2018b; Fernández
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Milmanda und Garay 2019). Milmanda and Garay (2019) describe Salta as characterised by weak
institutions, which are highly influenced by powerful large-scale producers. Hence, stricter
monitoring or sanctioning of deforestation, as proposed in Family Agriculture and the Subsistence
scenarios, is very unlikely due to power structures in the province, where large-scale producers
control 75% of the farmland (ibid). For this reason, accounting for issues of environmental justice
is extremely important, in order to make the existing power dynamics visible.

6. Conclusion
The evaluation of the environmental impacts associated with various forms of economic
development is usually performed via CBA. This approach can be extremely problematic, since it
reduces complexity to a single monetary metric and since it does not explicitly account for justice
issues. The use of SMCE, based on the three-pillar definition of sustainability, provides a remedy
to the first issue, while leaving consideration of justice unresolved.
In this paper, in order to address both the issues of complexity and of justice, we apply a SMCE
using both the three-pillar sustainability criteria and environmental justice criteria. The approach
is deployed to assess different scenarios (business as usual, development, family agriculture and
subsistence) in the context of the highly deforested Chaco Salteño, in Argentina. The results
indicate that the business as usual and development scenario perform badly in terms of the social
and environmental dimensions of sustainability, as well as from an environmental justice
perspective. The family agriculture and subsistence scenario are more sustainable and
environmentally just alternatives.
Further, our results show that sustainability criteria, by giving a significant weight to the economic
dimension, tend to be more benign towards the status quo and, a fact which can reinforce the
existing power configurations. The inclusion of environmental justice criteria in SMCE in general
and in land-use decision in particular, allows accounting explicitly for issues of unequal distribution
of economic costs and benefits and power and for the existence of different values and aspirations.
For this reason, we find that the combination of SMCE and environmental justice, by explicitly
addressing issues of procedure and recognition (alongside issues of distribution), provides insights
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about the nature of conflicts and holds a great potential to broaden the discussion about alternatives
to the status quo (Diaz-Balteiro und Romero 2008).
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Appendix 1
Guide for semi-structured interviews
Brief introduction of myself, my research interest, and focus of interview – main areas/main aim
Do you want to remain anonymous?
Is it okay if I record the interview?
1.

Can you briefly introduce yourself (explain your role in the organisation/institution)?

2.

Who do you think are the relevant actors concerning deforestation in Salta?

3.

How are the impacts/effects (e.g. floods, loss of livelihood, biodiversity loss) of
deforestation spread among the involved actors?

4.

Would you think that some actors have more power than others? If affirmative, how
does this manifest itself?

5.

How would you describe the situation of indigenous people in Salta (in the context of
deforestation)?

6.

What are the main problems in the context of deforestation and indigenous people in
Salta?

7.

In your perception, what rights (power) do indigenous people have compared to other
stakeholders? How do they differ?

8.

(In case the respondent thinks that there are problems) In your opinion, what would be
useful steps to solve these problems?

9.

In your opinion, what would be the best way to use the remaining forest (if you were the
governor)?

10.

As I mentioned in the beginning of the interview, I am interested in the way inequality
influences deforestation in Salta. Is there any additional point you would like to mention,
besides the topics we have talked about so far?

Thank you very much for your time.
Information about the next steps. May I contact you again? Can you recommend someone else I
should talk to?
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Appendix 2
Additional table describing the scenarios, which was also represented in the guide for expert
interviews:
1. Business 2.Development
as usual

3.Family

4. Subsistence

agriculture

Prevalent

Expansion

Farming

agricultural

system

frontier mainly characterised by characterised by characterised by
for

soya

of Modern

Medium

farming,

small

and Subsistence
farms economy

and high degree of low degree of hunting

pasture

technology and mechanisation,

gathering,

production.

mechanisation,

fishing,

use

of

mainly

sown extensive cattle handcrafts

pastures, mainly and
cattle

ranging ranging,

and

and

and

goat charcoal
some production,

crop crops cultivation keeping of some

cultivation (soy, on small scale

goats and cattle

wheat,

for proper use,

maize,…)
Orientation of Global markets

Global markets

Local markets

Subsistence

markets
towards
Legal

Individual legal Individual legal Individual right Common rights

prevalence to

owner

owner

of possessor

of

indigenous

peoples
Solution

Avoid conflict, Push

Support

middle way,

economy

development,
i.e.

economic

local Secure
traditional
lifestyles

growth
Deforestation

Medium

High

Rather low

Low

estimation
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Erklärung gemäß Artikel 28 Absatz 2.
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