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Abstract: Deforestation causes biodiversity loss and the eviction of small-scale ranchers and indigenous people. Accordingly, it is a global issue in environmental politics. This article analyzes a
participatory governance system associated with the implementation of Argentina’s forest law in a
hotspot of deforestation: the province of Salta in the Gran Chaco ecoregion. Specifically, this article
investigates policy actors’ core beliefs, how they match with policy network clusters, and how this
affects the implementation of the forest law. The study is based on a unique data set derived from
extensive fieldwork and a network survey among all actors who participate in the policy forums.
After defining three main core beliefs that describe policy actors’ motivations, we systematically
analyze all key actors’ beliefs as well as their interactions in the various policy networks. This analysis
shows that it is necessary to empirically identify coalitions based on both behavior and core beliefs to
understand the limited implementation of the law. Our methodological approach holds promise for
the analysis of other governance systems where multiple stakeholders engage in consensus-oriented
decision-making.
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1. Introduction
Deforestation, which causes biodiversity loss and the eviction of small-scale ranchers
and indigenous people, is a global issue in environmental politics. This article analyzes
the governance system associated with the implementation of Argentina’s forest law in an
area that constitutes a hotspot of deforestation: the province of Salta, in the Gran Chaco
ecoregion [1].
In 2007, Argentina’s adoption of the Federal Forest Law 26.331 (hereafter “forest law”)
marked a key change in government policy, making forest management a crucial issue in
the national policy arena. The forest law represented a response to very high deforestation
rates, especially in the northwest of the country [2].
Forest policy in Argentina builds on the concept of collaborative governance. The
forest law prescribes that individual provinces must define their own implementation
regulations to enforce the law through a participatory process (Art. 6, Law 26.331/2007).
These policy forums (also referred to as multi-stakeholder platforms) are designed to
serve as arenas in which actors with contrasting visions can meet and negotiate common
solutions [3].
Implementation of the forest law has been described as weak by many observers, particularly in the province of Salta, where this is evidenced by continuing deforestation [4–6].
However, few studies have examined in detail the contrasting beliefs of all policy actors and
how these beliefs take shape in coalitions through actors’ interaction in policy networks. By
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doing so, this study complements previous literature [7] examining the behavior of coalitions
in Salta. The present study does not take these coalitions for granted. Rather, focusing on
one specific province, it provides a fine-grained analysis of the coalitions’ structure and
functioning. The way in which actors coordinate their activities has an impact on the strength
of their coalitions. This article provides some evidence regarding sources of the weakness of
conservation coalitions in Salta mentioned in previous studies [8].
The present study relies on the advocacy coalition framework [9] and the collaborative
governance framework [10] and adopts a social network approach to examine power issues
and stakeholders’ core beliefs as relational concepts [11]. Core beliefs are basic assumptions
on causal relations and value systems that orient actors’ political actions [12]. On this basis,
we address the issues of lacking effectiveness and poor implementation of the provincial
forest law by asking the following research questions: (1) What are the existing core beliefs
in Salta, and how do their proponents organize into advocacy coalitions? (2) How do core
belief groups match with policy network clusters, and how does this affect implementation
of forest law?
The protection of tropical forests is a global challenge [1,13,14]. The weak enforcement
of forest law is one of the key reasons for ongoing deforestation, along with power imbalance among policy actors involved in the governance process [15,16]. This study aims to
provide insights that might help to strengthen collaborative forest law governance.
1.1. Research Context
Salta is one of the country’s most extensively forested provinces, and it was among
the first to issue its forest law implementation regulations [17]. Since the forest law came
into force, more than 30,000 hectares have been deforested in areas that were recategorized
as having “low conservation value” [5].
From 2011 onwards, there has been intense scientific debate about the setup of the forest
law and the effectiveness of various implementation regulations found in the provinces of the
Gran Chaco ecoregion [18–21]. A large coalition of nongovernmental organizations (NGOs)
and members of the federal parliament advocating for the preservation of native forests
was instrumental both in the law’s adoption and in creating a fund to provide payments for
ecosystem services [22]. Peaks in deforestation recorded in the Argentinean Chaco around
2005 and 2006—driven by agribusiness-related soy expansion [13,23,24]—sparked wider
public awareness, galvanizing support for drafting of the new law [25].
The presence of power imbalances and contrasting development visions among actors
in Salta has been widely documented in the literature [7,17,22,26–28]. The main arguments
put forward to explain the ineffectiveness of the law are the low levels of process-related
inclusivity and participation, as well as the contrasting visions and unequal influence of
different actors in the formulation and implementation of the provincial law [4,7,26,27,29].
There is a substantial amount of literature on the dichotomy between conservation- and
production-focused views of the forest [7,8,17,22].
1.2. Conceptual Framework
The advocacy coalition framework [9] indicates that advocacy coalitions are the result
of complex interactions between core beliefs based on beliefs and behavior. These coalitions
may be detected in public declarations, open-ended interviews, and interfaces among policy
actors captured via policy network interactions [30].
Here, collaborative governance is defined as follows: “A governing arrangement
where one or more public agencies directly engage non-state stakeholders in a collective
decision-making process that is formal, consensus-oriented, and deliberative and that aims
to make or implement public policy or manage public programs or assets” [3:244].
Two insights from previous studies are particularly relevant with regard to our research questions. The first is that advocacy coalitions need to coordinate behavior and
beliefs to achieve policy outcomes [9]. The second is that a small number of powerful actors
can capture the policy-making process and preclude a collaborative outcome [10].
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It is widely recognized in network theory that connections between nodes mostly occur
among nodes with homogenous characteristics. This property is called homophily [31]. It
constitutes a limitation for actors who belong to such systems, and presents an obstacle
to shared understanding. The higher the level of homophily in a network, the more
important it becomes to identify actors who are heterophilous and play a bridging role
across groups [32]. Actors that act as brokers are typically relatively powerful, and one of
their key properties is that of “multivocality”, i.e., the capacity to be perceived as allies by
different actors with different beliefs [33].
Social network analysis takes actors’ interdependence as a point of departure [31].
Methodologically, the study of policy networks is the study of a bounded, defined set of
actors and the relations between them [34]. The study of networked governance is the
study of those relations among key stakeholders that impact governance outcomes (ibid).
Simultaneous mapping of multiple ties that captures different dimensions of collaboration
enables a “thicker” description of the policy space [31].
2. Data and Methods
This study focuses on the policy forums set up for implementation or discussion of the
forest law in Salta. The forums were useful in defining the list of policy actors to interview
and the boundaries of forest governance implementation in Salta. We adopted a multilevel
governance framework to analyze connections between policy actors belonging to different
forums at the local, provincial, and national levels. Our aim was twofold. First, we aimed
to identify the beliefs of forest governance actors that we refer to as core beliefs. Second,
we aimed to analyze their interactions in the policy networks associated with the relevant
policy forums for implementation of the forest law. We adopted a mixed-method and
sequential research design, integrating social network analysis with content analysis and
combining quantitative and qualitative analysis techniques.
Data were obtained from fieldwork and a survey conducted between May 2018 and
February 2019 on Salta’s forest governance policy. To validate the consistency of the
choice of policy forums, the first author participated in various meetings and conducted
interviews with expert informants (mainly forum coordinators or forum participants).
Following this validation phase, we conducted face-to-face or telephone interviews
with representatives in a leadership position of all organizations participating in the five
selected forums (see Supplementary Material 1 for a description of the forums). The forums
include different types of policy actors from the private sector, state agencies, academia,
NGOs, and forest inhabitants’ local organizations. Our sample of governance policy actors
comprises 59 organizations (Supplementary Material 2). The overall response rate was
86.4% (52/59).
We adapted an established survey instrument [35] that was originally developed
within the international research project Comparing Climate Change Policy Networks
(COMPON). The instrument is presented in Supplementary Material 3 and the organizations’ participation in policy forum in Supplementary Material 4. We collected four types of
data: network data, node attributes, multiple-choice opinion statements, and textual data.
We focused on three networks that are considered in the literature to be the most relevant ones describing the dimensions of policy collaboration [35]. We asked all participating
actors to report their relationships with all the other 58 actors concerning: (1) long-term
mutual policy support; (2) exchange of scientific or technical information; and (3) meetings.
We argue that power and core beliefs are reflected in the deliberate ties between actors.
Attribute data on actors—the nodes in our network study—included type of organization, organizational scale, main source of funding (provincial, federal, national, international), and the prominence of forest policy in their activities; respondents’ perceptions
of other policy actors’ influence on forest governance; as well as multiple-choice opinion
statements describing socio-ecological risks and policy, and respondents’ evaluation of
tenure regularization and forest policy instruments in Argentina. Textual data derive from
the open-ended section of the interview. This was designed to collect policy actors’ dis-
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courses on socio-ecological risks, land tenure regularization, and forest management policy.
Comparison of these textual data with the multiple-choice opinion statements enabled us
to better understand policy actors’ beliefs.
Overall, the combination of different types of data and methods was intended to
provide a comprehensive understanding of forest policy governance characterized by a
high level of disjunction between different interests driving policy actors’ actions.
2.1. Core Beliefs
2.1.1. Identification of Core Beliefs
We developed our set of core beliefs by analyzing literature on contrasting visions
of native forests in Argentina and the main motivations driving their use [22,26,28,36–38]
as well as political-economy views of global environmental politics [39]. Observation of
policy actors by the authors during fieldwork complemented the literature review.
2.1.2. Assignment of Actors to Core Beliefs
We took two approaches to identifying clusters deriving from beliefs: the first was
based on the analysis of opinion statements, the second was based on experts’ assignment
of actors to core beliefs.
For the first approach, we developed opinion statements to capture the visions of
forest policy actors with respect to forest management, forest tenure systems, and climate
change (Supplementary Material 3). We focused on these three topics, as they proved
key to the forest governance system and enabled us to identify actors’ core beliefs. Their
selection was based on the survey instrument we adapted [35], as well as on a series of
discussions with local key stakeholders.
We built a bimodal matrix (actor x belief) in which each opinion statement was
measured on a 1-to-5 Likert scale from “agree” to “disagree” [40]. We then applied the
“tabu” search routine to identify relevant coalitions. All the network measures and graphs
were produced using the UCINET software [41]. This is a menu-driven software for
Windows [42].
For the second approach, four independent experts were tasked with classifying the
actors according to different core beliefs. The experts were researchers and policy-makers
that are prominent in this field but had no previous direct connection to our research. This
guaranteed that their knowledge on forest governance was independent from that of the
authors. To assess the reliability of the agreement between experts, we calculated the Fleiss
Kappa coefficient. This index is used to measure the nominal rate of agreement between
multiple coders [43]. This step, hereafter referred to as “expert classification”, served to
further validate the strength of our initial identification of core beliefs. In addition, we
compared and validated the results of the expert assessment with those of our content
analysis of open-ended interviews with policy actors. These qualitative interview sections
served to illustrate stakeholders’ perceptions of problems, their proposed solutions, and
their forest-related core beliefs.
2.2. Identification of Network Clusters
Our analysis concentrated on the long-term support network, as it appeared the most
meaningful. Among the three networks identified, it displayed the strongest collaborationbased ties [44] between the actors. Further, the high level of correlation between the
three networks—evidenced by the Quadratic Assignment Procedure test result of over
0.57 correlation—reinforced our decision to focus exclusively on the long-term support
network. We created network clusters using a clustering routine based on the “tabu” search
algorithm that groups together actors who share the same patterns of interaction [45].
2.3. Comparison of Core Belief Groups with Network Clusters
Next, we compared the clusters resulting from the experts’ classification with the
clusters derived from reported behavior (policy networks). We used network data to check
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the level of matching between beliefs (core beliefs) and behavior (networks) at both group
and actor levels. We re-clustered the networks into groups using an algorithm called
“faction partitioning” [45] in UCINET [41]. We then visualized the network graph using
the multidimensional-scaling algorithm in UCINET that depicts nodes closer to each other
on the graph when they have a similar network pattern [46].
Network structures can be difficult to divide into clusters, as they often present a core–
periphery pattern [47]. To better interpret the mismatch at the group level, we analyzed
three elements at the actor level: homophily, reputational influence, and network centrality.
Homophily was measured by means of the E-I index. The E-I index is a measure of
in-group versus out-group preference. It subtracts the number of out-group ties from the
number of in-group ties, and divides the result by the total number of ties [48]. An E-I
score of −1 means complete homophily, i.e., the node has relationships only with in-group
actors. A score of 1 means complete heterophily, i.e., the node is connected only with
out-group actors.
Reputational influence [49] is viewed as a proxy for the power of individual policy
actors [50]. We calculated a reputational influence measure based on survey results. It
represented the modal category (most frequent value) of the influence score assigned.
Network centrality describes the actor’s position in the network. The most central
actors are the ones with the highest numbers of connections [31]. This measure can be
considered a proxy of power in policy networks [50].
3. Results
This section presents the core beliefs identified, the experts’ classification of the actors, the network clusters, the comparison between the belief groups resulting from the
expert classification and the clusters derived from the network analysis, and some key
characteristics at the actor level.
3.1. Core Beliefs
We identified three core beliefs centering on “profit maximization”, “livelihoods”, and
“conservation”, respectively. The actors were categorized into three groups according to
these core beliefs.
Actors in the profit maximization category exhibited forest use preferences geared
towards maximizing economic returns per hectare. These actors viewed environmental restrictions on land use as an obstacle to profit maximization. They demanded compensation
for profit losses deriving from environmental regulations on production.
Actors in the second category perceived the forest as a crucial source of livelihood
among criollos (small-scale cattle ranchers) and indigenous people. These actors felt that
land use should primarily support the rights of people living in the forest, enabling smallscale criollo peasants and indigenous peoples to maintain their livelihood systems, which
the actors perceived to be under threat from agricultural expansion. The criollos make a
living from extensive subsistence cattle ranching, while local indigenous peoples depend
on the remaining native forests for cultural, economic, and social purposes.
Actors assigned to the conservation category emphasized the importance of forest
ecosystem services and biodiversity. They prioritized the conservation of natural resources
and the promotion of productive activities that are compatible with such protection.
3.2. Assignment of Actors to Core Beliefs
3.2.1. Analysis of Opinion Statements
The analysis of opinion statements cannot provide a complete classification of all
differences in understanding of forest governance goals among actors. The answers to
opinion statements (Supplementary Material 3, Sections 1 and 3) are very similar among
respondents: either most of them agree with a given statement, or most of them disagree
(Figure 1).
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The level of agreement among experts was fairly high. As many as 39 actors were
assigned to the same group by all four experts, whereas one expert disagreed in 11 cases.
In 9 cases, only two experts agreed on the classification. The validity of the experts’
classification is also shown by the intercoder reliability test, with a Fleiss’ kappa coefficient
of 0.7 (Table 2).
Table 2. Intercoder reliability of expert classification.
m (number of coders)

4

N (number of policy actors to classify)

59

Fleiss’ kappa coefficient

0.704867

s. e. (standard error)

0.477781
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3.2.3. Content Analysis
By performing content analysis on the actors’ responses to our open-ended interview
questions, we aimed to gain deeper insight into the various core beliefs of the different actor
categories. We specifically looked for units of text that fit with our three main definitions of
core beliefs: profit maximization, livelihoods, and conservation. The results of the analysis
confirm that the narratives differ significantly between the three groups. This can be seen
by looking at some representative statements from the different groups.
For example, from the group focused on “profit maximization”, the following statement illustrates that the main driver of forest use is its expected economic value: “We do
not deforest to deforest; we deforest looking at how much money we will get, or which
added value will be produced or which gross margin we will get.” (“No se desmonta por
desmontar, se desmonta viendo que plata se va a sacar o qué valor agregado se va a sacar o
que margen bruto uno va a tener.” 23.int.01.10.18, p. 1.).
Conversely, for the group focused on “livelihoods”, the following statement illustrates
their belief in the right of indigenous peoples and criollos to use the forest according to their
own livelihood systems. “It is key that the most powerful sectors, the richest of Argentina,
acknowledge that there are indigenous and peasant populations that have a right to the
land, with rights to water, to production, and to making a living rather than just being
welfare recipients.” (“Es clave que los sectores más poderosos, más ricos de la Argentina,
reconozcan que hay poblaciones indígenas y campesinas con derechos a la tierra, con
derechos al agua, con derechos a la producción y al inferir sus vidas y no ser solamente
sujetos asistenciales.” 30.int.05.10.18, p. 2.).
For the group focused on conservation, the following statement illustrates their belief in
the importance of evaluating forest management practices based on their environmental impact rather than the presence or absence of production activities. “There is a misunderstanding
of what sustainable forest management or forest conservation means. It is usually interpreted
as absolute protection of the forest, without any type of even low-intensity productive use.”
(“Hay una mala interpretación de lo que significa manejo sustentable o conservación de
bosques, se lo suele interpretar como que es una protección absoluta del bosque sin ningún
tipo de aprovechamiento productivo de baja intensidad.” 49.int.03.12.18 p.1.).
3.3. Network Clusters
The faction partitioning routine produced three clusters, achieving a fit of 0.711. This
statistic indicates that the algorithm-based clustering corresponds fairly well with the
observed clustering. Figure 2 shows these clusters in the network. Each actor is represented
as a node in the network. Ties between nodes indicate long-term collaboration and policy
support for a common goal during policy discussions (see Supplementary Material 3,
Sections 2 and 3, Question 3). The different colors represent the three network clusters.
The graph is based on the non-metric multidimensional scaling of a proximity matrix.
We made a few minor adjustments to allow for a better visualization of all node labels. The
graph shows that the faction partitioning routine does not provide three cohesive groups,
as some nodes are located far from their respective network clusters.
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actors included five actors focused on profit maximization, four focused on conservation,
and one focused on livelihoods. Among these, four actors stand out with regard to two
features: they are (1) heterophilous according to the E-I index and (2) their classification by
experts based on policy preferences did not match with the network clustering based on
the faction partitioning routine.
We suggest classifying these actors as “multivocal” [33]. Their power derives from
their position in the network and their ambivalence regarding particular policy narratives.
They have a bridge function to other actors with different core beliefs. Overall, they have
the ability to be perceived as allies by actors with different core beliefs because they do not
openly pursue any specific goal.
Comparative analysis of collaboration networks and core beliefs can improve understanding of policy governance processes in situations characterized by contrasting
beliefs, different levels of influence, and a need for actors to use a language that emphasizes
similarities rather than differences to stand their ground in the policy arena. The methodological approach adopted in this study in the context of Salta can also be used to help
navigate governance of resource and commodity frontiers [53,54] in other countries. For
example, a recent study on Indonesia’s forest policy used the advocacy coalition framework
to understand the conditions that have allowed NGOs to reduce deforestation patterns
through a series of coordinated behaviors among stakeholders [55]. Another article combines discourse network analysis with the advocacy coalition framework to understand
tree plantation policy in South Africa [56].
5. Conclusions
In this article, we examined governance of the forest law implementation process in
Salta province, Argentina. The law prescribes that enforcement must occur in a participatory process, through collaborative governance. However, the literature suggests that
implementation of the forest law in Salta has not been effective to date [7]. We adopted a
networked governance approach to understand actors’ core beliefs and the structure and
functioning of advocacy coalitions. We systematically analyzed actors’ core beliefs, their
interactions in policy networks, and how these impact governance outcomes.
We obtained a number of notable results by combining expert classification and
analysis of actors’ narratives and policy networks. At the group level, core beliefs are fairly
consistent with the way in which the network is clustered. However, the presence of some
inconsistencies at both group and actor levels reduces the strength of advocacy coalitions.
This has weakened the governance process related to the implementation of the forest
law. We believe that the policy process could be improved if actors adopted clearer policy
positions on specific issues.
We argue that further research should examine the narratives and the strategic behavior of actors concerning a specific controversial topic. The mixed-methods design we
used for our study enables nuanced understanding of actors’ roles within the policy space.
Our key contribution to collaborative governance analysis is our focus on actors in a policy
space characterized by a high level of contestation. We studied how they speak and behave,
examined their narratives, and investigated their collaboration networks. Our analysis
offers insights that can help actors strengthen the implementation of Salta’s forest law.
Our methodological approach holds promise for the analysis of other governance systems
where multiple stakeholders engage in consensus-oriented decision-making.
Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/su131810000/s1. Material 1 List of policy forums for sample definition Material 2 List of
organizations interviewed present in the sample with acronym Material 3 Data collection instrument
used for the policy network survey (in Spanish) Material 4 Participation in policy forums of the
actors interviewed.
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