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POLICY BRIDGE

Climate change governance in the anthropocene:
emergence of polycentrism in Chile
Rodrigo Arriagada*,†,‡‡, Paulina Aldunce*,‡,§§, Gustavo Blanco*,§,‖‖, Cecilia Ibarra*, Pilar
Moraga*,‖, Laura Nahuelhual*,¶,‖‖, Raúl O´Ryan*,**, Anahí Urquiza*,†† and Laura Gallardo*,¶¶
Multilateral efforts are essential to an effective response to climate change, but individual nations
define climate action policy by translating local and global objectives into adaptation and mitigation
actions. We propose a conceptual framework to explore opportunities for polycentric climate governance,
understanding polycentricity as a property that encompasses the potential for coordinating multiple

centers of semiautonomous decision-making. We assert that polycentrism engages a diverse array of

public and private actors for a more effective approach to reducing the threat of climate change. In this
way, polycentrism may provide an appropriate strategy for addressing the many challenges of climate
governance in the Anthropocene. We review two Chilean case studies: Chile’s Nationally Determined
Contribution on Climate Change and the Chilean National Climate Change Action Plan. Our examination
demonstrates that Chile has included a diversity of actors and directed significant financial resources to
both processes. The central government coordinated both of these processes, showing the key role of
interventions at higher jurisdictional levels in orienting institutional change to improve strategic planning
and better address climate change. Both processes also provide some evidence of knowledge co-production,
while at the same time remaining primarily driven by state agencies and directed by technical experts.
Efforts to overcome governance weaknesses should focus on further strengthening existing practices for
climate change responses, establishing new institutions, and promoting decision-making that incorporates
diverse social actors and multiple levels of governance. In particular, stronger inclusion of local level
actors provides an opportunity to enhance polycentric modes of governance and improve climate change
responses. Fully capitalizing on this opportunity requires establishing durable c
ommunication channels
between different levels of governance.
Keywords: Climate change; Governance; Polycentrism; Public consultation; Chile
1. Introduction
Climate change is a complex phenomenon that highlights
the global interdependencies of sociopolitical and biophysical systems (e.g., see Steffen et al., 2011). Its consequences
on multiple planetary boundaries prompted the coining
of the term ‘Anthropocene’ in order to “encourage integrative understandings of global change and sustainability”
(Brondizio et al., 2016). The Anthropocene is characterized

by human-induced transformations of the geophysical environment, where human activities rival natural processes in
terms of their impacts on planetary systems (Crutzen and
Stoermer, 2000; Crutzen, 2002; Zalasiewicz et al., 2010;
Steffen et al., 2016; Waters et al., 2016; Williams et al., 2016).
An increasingly globalized and interconnected world,
and the complex and trans-national effects of climate
change necessitate a renewed inquiry into existing
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institutional conceptualizations, structures and operations for confronting climate change (Biermann, 2014;
Biermann et al., 2012; Esguerra et al., 2017; Gupta, 2016;
Kotzé, 2014; Kotzé, 2016). Climate change governance for
mitigation and adaptation involves individual and collective efforts by diverse social actors, within and between
different levels. In addition, new institutions, regulations,
and structural organizations are required, and normative
principles guiding problem solving and institution building need to be defined (Huitema et al., 2016). Effective
governance also requires a reassessment of institutional
arrangements, communication, and actor roles beyond
the mitigation of greenhouse gas (GHG) emissions, in
addition to an institutional shift in attention toward longterm planning (Folke et al., 2005; Ostrom, 2010; Plummer,
2013; Gupta, 2016).
The complexity of required climate governance
responses increases, given that climate change is a global
issue and the Anthropocene is not only a geological
period but also a distinct historical, cultural and political
era (Benson and Craig, 2014; Kotzé, 2015; Gupta, 2016;
Delanty and Mota, 2017). Effective responses to climate
change thus require the interaction of multiple actors
at different levels, from global to local scales (Keskitalo,
2016). The problem has shifted from a structured, simple issue requiring only a technocratic response, to an
unstructured, uncertain, non-linear, ideological, systemic
and therefore highly-complex challenge (Gupta 2016).
An effective response also requires transformative learning and the ability to combine bottom-up initiatives,
top-down and legally binding commitments, and diverse
epistemic perspectives. Benson and Craig (2014) propose
a shift away from the idea of “sustainability” toward a
focus on “resilience”, acknowledging uncertainty and the
need for adaptation. However, global efforts to address
climate change have not produced sufficiently creative
or effective solutions. Climate change governance agendas and action strategies are characterized by contradictions between global and local needs, core and periphery
understanding, nationally determined versus marketdriven motivations, urban and rural contexts, universal
versus individual approaches, regional variations, developed and developing socio-economic realities, large and
small scales, and approaches seeking integration versus
disintegration (Rosenau, 2003). These contradictions
have profound implications for governance in societies
where existing practices and approaches are inadequate
(Ang, 2011). In Latin American countries, such governance challenges include taking into account the entanglement between political regimes and economic models,
the vested interests and power dynamics between private
and public sector actors, the historical and current asymmetries by which large groups of the population have been
isolated from meaningful decision-making processes, and
the active and extended presence of social, indigenous
and environmental movements that actively contest different forms of territorial interventions (Goldfrank, 2012;
Postigo, 2013; Lampis, 2016; Ulloa, 2017; O’Ryan and
Ibarra, 2017). There exists, therefore, a pressing need to
develop innovative climate change governance responses
that integrate analysis of the human-earth system
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trajectories and the interlinkages between national and
international political agendas.
Climate change governance transformations require a
review and analysis of current efforts to improve institutional
arrangements and integrate the participation of diverse and
multi-level actors. Polycentricity is an o
 rganizational property that integrates the potential of coordinating multiple
centers of semiautonomous decision-making. According to
Carlisle and Gruby (2017: 1), if multiple centers for decisionmaking consider one another and engage in competitive
and cooperative relationships, with access to conflict resolution mechanisms, this may be considered a polycentric governance system. This paper seeks to analyze the emergence
of new arrangements, processes and actors in the arena of
climate change governance. We specifically examine the
interaction of different levels of decision-making and the
degree of effective, multi-actor participation in Chilean climate change governance; and identify changes in predominant governance models and specific practices that achieve
progress toward polycentricism. Increased polycentricism
in governance provides improved understanding and supports efforts to respond effectively to climate change by
engaging a diverse array of public and private actors in this
response (see Ostrom, 2009, 2010).
This paper identifies the extent to which the policy processes, involved in the construction of the National Climate
Change Action Plan (Plan de Acción Nacional de Cambio
Climático, or PANCC) and Chile’s Nationally Determined
Contribution (NDC) to the Paris Agreement, showed key
elements of a proposed polycentric governance framework. We identify gaps between fully evolved polycentric
governance and these policy processes, and opportunities to move towards climate change governance where
multiple centers of semiautonomous decision-making
coordinate with one another. The PANCC is recognized
as the first Chilean policy instrument developed in direct
response to climate change (CONAMA, 2008). The NDC’s
relevance emerges as an opportunity to apply an interministerial public policy approach (Gobierno de Chile,
2015). Key opportunities and challenges associated with
the co-production of knowledge and the interaction of
actors across different levels of governance throughout
these processes may therefore be identified.
Chile provides a highly salient focus for our investigation for several reasons. First, it is the most developed
and neoliberal economy in the Latin American and the
Caribbean (LAC) region. Second, it has a geographically
diverse landscape and high exposure to climate variability
and change, as evidenced by the severity and extension of
the recent mega drought (Magrin et al., 2014; Boisier et
al., 2016; Garreaud et al., 2017). According to the Global
Climate Risk Index proposed by Kreft et al. (2017), in 2015,
Chile was one of the ten countries most affected by climate
change worldwide. Third, existing Chilean environmental
governance institutions are relatively new and highly hierarchical, and the inclusion of extra-governmental actors in
decision-making processes presents an emerging challenge.
Ongoing institutional reforms and the engagement of new
actors in these processes provide an opportunity to search
for evidence of polycentric governance in Chile’s recent
and evolving development of climate change policies.
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The decentralization of Chilean governance has emerged
since the 1970s, primarily as a result of neoliberal reforms
instated by the Pinochet regime. Market institutions
including those responsible for assigning private property rights (such as water use rights) have granted significant autonomy to the private sector (Bauer, 1997), and
multiple forms of public-private partnerships in sectors
such as mining, infrastructure and energy have enjoyed
enormous political influence. At the same time, this
concentration of property rights creates environmental
inequalities that can impair climate adaptation strategies.
The Chilean water code, for example, is being revised to
recognize water as a human right rather than a market
good (Larrain, 2012). Within this context, it is possible to
create spaces for learning, exchange and the development
of policy recommendations. Despite the many difficulties associated with these policy processes, such spaces
present an opportunity for social transformation toward
climate change solutions driven by public knowledge,
action and engagement (see O’Brien, 2016).
Section 2 below presents the conceptual framework
used to analyze Chilean climate change governance and
to determine its primary gaps. Section 3 provides general background regarding the multisector and multilevel actors involved in Chilean governance, as well as
the transformations currently taking place, and illustrates
two case studies, each of which were constructed based
on document review, interviews, and contributions from
this study’s authors, many of whom have participated in
these processes as policy advisors. Section 4 identifies
the key factors for promoting better climate change governance. Section 5 presents a final discussion and offers
recommendations and conclusions.
2. Conceptual framework for assessing climate
change governance
A continuum of environmental governance modes
and models has been proposed and implemented; and
each reflects norms surrounding societal organization and assumes a position on how to and who should
address environmental challenges. Jones et al. (2016)
grouped these modes into three categories: centralized,
decentralized, and shared. Centralized governance refers
to hierarchical governance and is characterized by its
monocentricity (state-centric, specifically). Decentralized
governance focuses on the involvement of lower levels
of government in management. Shared governance is
often s ynonymous with the term co-management, i.e., the
sharing of responsibility and authority between government and the c ommunity (Pomeroy and Berkes, 1997).
The adaptive (co-) management literature (e.g., Plummer,
2013; Baird et al., 2016) suggests that a management system
should have multiple centers of power (
polycentricity)
rather than one center of control (monocentricity).
Polycentric governance occurs when “political authority is
dispersed to separately constituted bodies with overlapping
jurisdictions that do not stand in hierarchical relationship
to each other” (Skelcher, 2005), where decisions are made
at different levels, with a certain degree of autonomy, and
in interaction with other levels of decision-making. In a
modern, polycentric society, coordination among systems
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facing environmental challenges becomes a c omplex problem. In this context, polycentric governance represents
a good alternative to classic bureaucratic solutions for
building resilience because it provides greater opportunities for learning, facilitates social participation, integrates
local knowledge, improves connectivity among actors, and
increases the diversity of possible responses to challenges
such as climate change (Berkes et al., 2003). Polycentric
governance offers flexible solutions for self-organization
in situations of uncertainty and includes a wide range of
stakeholders in decision-making p
 rocesses (Biggs et al.,
2015). These features are essential to g enerating e ffective
responses to the multiple climate change challenges f acing
society in the Anthropocene.
Building upon Ostrom (2009), we argue that, instead of
focusing only on global efforts, multi-level and polycentric
climate change governance modes offer an appropriate
way to reduce the risks associated with climate change.
Figure 1 illustrates the analytical framework proposed for
assessing the current domains and practices underlying
climate change governance in a given nation, specifically
Chile for this paper. We hypothesize that, while Chile has
made significant progress, several gaps exist that impede
progress towards polycentrism. We explore these gaps,
using the PANCC and NDC as two examples of significant
national climate change responses.
The PANCC is a domestic policy instrument, designed
to respond to the priorities and objectives of the National
Climate Change Strategy, which was adopted in January 2006
by the Chilean Government (CONAMA, 2008). Chile’s NDC is
a national pledge for an international instrument (the Paris
Climate Agreement) and is composed of three key areas:
resilience to climate change, control of greenhouse gas
emissions, and cross-sectoral support for climate action
(including capacity building, technology development and
transfer, and financing) (Gobierno de Chile, 2015).
Figure 1 presents four domains that may be used to
characterize decision-making processes and policy outputs: (i) relevant governance levels and corresponding
roles; (ii) actors and their roles (both formal and informal);
(iii) cross-scale institutional linkages between multiple
actors; and (iv) knowledge production. By combining these
dimensions, different aspects of the relationship between
state intervention and societal autonomy can be assessed
to construct a continuum of governance modes ranging
from state-centric to decentralized, bottom up governing. Within this framework, decentralized decisions can
be analyzed in relation to the polycentric approach and
by highlighting local knowledge and territorial autonomy.
Figure 1 can guide analysis of different cases to evaluate the presence or absence of attributes that define,
in practice, different modes of governance. In turn, the
selected cases also allow us to identify opportunities for
shifting the governance mode towards polycentrism.
3. Case studies
Using Figure 1 as a framework for determining if polycentric climate governance is emerging in Chile and how it
might further develop. Governance levels, actors, crossscale and multi-actor linkages, and knowledge production
are analyzed in the following sections.
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Figure 1: Domains and attributes for analyzing governance modes. Governance levels, actors, cross-scale
institutional and multi-actor linkages, and knowledge production represent the domains used to characterize modes
of governance from state-centric to decentralized. The combination of the four domains, and functioning of a ttributes
within each domain, affect the options for polycentrism. DOI: https://doi.org/10.1525/elementa.329.f1
3.1. Relevant governance levels and corresponding
roles: expression of global agreements at regional
and local scales

Chile is a signatory of the most important global climate
agreements: the 1992 United Nations Framework
Convention on Climate Change (UNFCCC), the Kyoto

Protocol (signed in 1997 and ratified in 2002), and the
Paris Agreement (signed in September 2016 and ratified
in February 2017). This international legal context has
driven the development of the nation’s climate change
governance structure, which includes formal rules and
structures to promote climate change adaptation and mitigation. Figure 2 shows the timeline of Chilean responses
to climate change in the context of international legal
frameworks, the national institutional framework,
national legal frameworks, and national policies. Concrete
actions included the preparation of national communications on climate change (developed in the context of
UNFCC commitments) and public policy instruments such
as: the Strategic Climate Change Guidelines (1998), the
National Climate Change Strategy (2006), the National
Climate Change Action Plans 2008–2012 and 2017–2022
(PANCC I and II, respectively), the National Climate
Change Adaptation Plan (2014), Chile’s Intended Nationally Determined Contribution on Climate Change (INDC)
(2015), and five sectoral adaptation plans: Forestry and
Agriculture (2013), Biodiversity (2014), Fisheries and
Aquaculture (2015), Health (2016), and Cities (2018, in its
final stages of preparation at time of publication).

Chile submitted its INDC in September 2016, proposing
a 30% reduction of GHG emissions intensity by 2030 based
on 2007 levels, in addition to adaptation and financing
measures. Chile ratified the Paris Agreement in February
2017, transforming this INDC into NDC. Emissions intensity may be further reduced (for a 45% total reduction) if
international support for additional measures, including
capacity building, is available. Chile’s NDC is one of few to
address short-lived climate pollutants, in particular black
carbon, thereby drawing a connection between air quality
and climate policy. The development of the NDC would
have been much more challenging without the previouslydeveloped Mitigation Action Plans and Scenarios (MAPS)
produced by an initiative by the same name founded in
2011 (MAPS, 2013; Calfucoy and Rudnick, 2016), which
we further discuss in the following section.
Prior to the Paris agreement meeting, multisector and
multilevel public actors, private agents, members of civil
society, and other relevant actors in Chile did not have a
common understanding of climate change. Additional factors that complicated climate change governance included
a lack of information and capacities for understanding the
national situation, analyzing historical trends, defining a
baseline, making projections, and constructing scenarios
to assess policy alternatives. Specifically, it was necessary
to forecast expected emissions in a business as usual scenario for 2030 and then propose –and commit to– reductions, assuming possible and expected changes in highly
uncertain economic, technological and environmental
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Figure 2: Timeline of legal and institutional aspects of Chilean climate governance since 1992. Chilean policy
responses to climate change challenges. Responses have allowed the country to construct national communications,
strategies, action plans, NDCs and national adaptation plans. DOI: https://doi.org/10.1525/elementa.329.f2
variables. This type of integrated analysis has not been
common to Chile’s policy-making practice.
3.2. Actors and their roles (both formal and informal)

According to Cornell et al. (2013), four main actor groups
have been involved in the evolution of climate policy in
Chile: government agencies, the private sector, civil s ociety
and academia. The private sector, civil society and academia
relate to the central government through public consultation, within the context of national climate policy often
developed from a top-down perspective. N
 evertheless,
actors beyond government agencies have developed diverse
informal efforts to respond to climate change from the
bottom-up, comprising a relevant element of the Chilean
climate change governance scheme. Despite growing recognition of the importance of participation of these actors
in Chilean climate change governance, their role and participation has rarely been studied, with most information
scattered among technical reports, w
 orking papers and
other unpublished documents. According to Paley (2001),
new Chilean legislation addressing public participation
(Act N°20500) promotes broader public participation in
policies, plans, programs, and actions by establishing formal and specific methods and requirements for individuals
and organizations. Blanco and Fuenzalida (2013), however,
found that local actors were less involved in the preparation of climate change instruments, and that implementation of these instruments presented financial, capacity,
and leadership limitations.
Civil society has occupied multiple roles in the formation of Chilean climate change governance, through
NGOs, other social organizations, and individual efforts.
Among relevant formal initiatives, the Citizens Platform
for Climate Change (CPCC), founded in 2014, convenes

twenty Chilean NGOs. The CPCC participates in and
organizes different activities in response to multiple consultation processes. Nevertheless, despite advances in civil
society participation, a relevant gap remains for achieving meaningful participation of these and other actors in
climate change initiatives. There is, therefore, a need to
increase participation by integrating diverse initiatives
and actors within the system of governance (Obreque,
2011; Aldunce et al., 2014; OCDE, 2016).
The private sector, according to the Ministry of
Environment (2016), has played a key role in both investment and implementation of innovative measures to
mitigate and adapt to climate change. Examples of these
efforts include technical reports, the organization of seminars, and participation in public consultations to inform
the preparation of climate change policy instruments.
The private sector also develops climate change responses
within the framework of Corporate Social Responsibility
Schemes and Annual Sustainability Reports. Factors limiting the beneficial impact of private sector efforts, however,
include a lack of climate change regulation, insufficient
capacities at the sectoral level, and the near total absence
of incentives to catalyze private sector actions (Ministry of
Environment, 2016).
The process of defining the Chilean NDC was intended
to be participatory, both during information collection and generation –through the MAPS initiative– and
throughout the public consultation on the final proposal.
The MAPS project, promoted by the government, represented a comprehensive exploration of multiple scenarios
and options for climate change mitigation in Chile. It was
a non-binding, largely participatory, inclusive, transparent
and constructive process, accompanied by research and
modeling efforts. Multiple actors were engaged who had
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been included in sectoral consultations coordinated by the
Ministry of Foreign Affairs to define Chile’s position at previous COPs. These consultations had provided the base for
the ambitious, international MAPS Program, founded in
2011 (MAPS, 2013; Calfucoy, 2016; Calfucoy and Rudnick,
2016), which “sought to build national scenarios to inform
action toward a lower emissions future in four Latin
American countries: Brazil, Chile, Colombia and Peru”.
Based on the South African experience with mitigation scenarios and financed in large part by international cooperation, MAPS aimed to build “a broad base of support among
domestic stakeholders, through the development of sound
evidence to support climate mitigation”. The MAPS concept
established a government-mandated participative process
that engaged stakeholders across sectors and partnered
them with relevant domestic and international researchers. In January 2012, six Chilean ministries (Foreign Affairs,
Finance, Transport and Telecommunications, Agriculture,
Energy and Environment) requested that the MAPS project
assess and propose the best options for national mitigation of GHG emissions. Central to MAPS was the combination of research and stakeholder interest in policy and
planning (MAPS, 2013).
The MAPS process involved 300 experts over a four-year
period (2011–2015) throughout three project phases:
baseline scenarios, mitigation scenarios and policy options
(MAPS, 2015, 2016). Participating actors came from government agencies, academia, the private sector and NGOs.
It is important to emphasize that each participant was
chosen based on their technical capacities, not as a representative of a sector or interest group, and that their participation was voluntary. Nevertheless, the close links of
some experts with particular sectors and their own expectations for the impacts of their recommendations made
it difficult to fully respect this distinction (Leal, 2016).
The project board included professionals with experience working in seven ministries: Foreign Affairs, Finance,
Transport and Telecommunications, Agriculture, Energy,
Environment, and Mining. MAPS activities included coproduction of knowledge among private, academic and
public-sector experts, peer review for quality assurance,
and the production of technical data, which was discussed
and validated by participating actors (MAPS 2013, 2015
and 2016; Calfucoy, 2015, 2016).
An evaluation of PANCC I implementation was conducted in 2014 and coordinated by researchers from the
University of Chile in collaboration with the NGO, Adapt
Chile, and a private consultancy firm (http://poch.com/
chile) (Aldunce et al., 2014). Based on the proposals
emerging from this evaluation, the design of the second
PANCC involved increased participation by diverse actors
throughout multiple phases of consultation. First, based
on the results of the PANCC I evaluation, four workshops
were conducted to extend participation to a wider group
of organizations, including civil society organizations such
as NGOs, private sector representatives, local and nationallevel government agencies, academia and research organizations. Second, the Office of Climate Change (OCC) of the
Ministry of Environment carried out a series of meetings
with different actors throughout the country. Third, based
on the results of phases one and two, the OCC proposed
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a first draft of the new plan, which was presented for
open consultation. The plan received a record number of
comments as compared with other formal instruments
within the climate change policy domain in Chile. In its last
phase of design, the OCC processed the numerous comments and observations received throughout the consultation process and evaluated their relevance for inclusion.
The PANCC II (2017–2022) was presented in July 2017.
The inclusion of a broader spectrum of actors is required
to face the complexities of climate governance in Chile
and elsewhere, particularly when societal and behavioral
changes are needed (see Gallardo et al., 2018). The NDC
and PANCC cases provide evidence of an increasing interest on behalf of governmental bodies to include multiple
and diverse actors in order to support public participation and the co-production of knowledge (Calfucoy and
Rudnick, 2016). However, this transition is in its early
stages, and participation remains largely concentrated
among expert stakeholders, despite the fact that a participatory approach is common to both cases examined by
this study. From the outset, the MAPS initiative included a
government-mandated participative process that engaged
a range of stakeholders across sectors. Participants in the
process expressed a general acknowledgement of its relevance and significance, although its final aim and application was not always clear, and participation was in many
cases limited to a relatively small group of experts. The
subsequent public consultation, which was opened across
the entire country, represented a significant improvement upon traditional participation practices. Likewise,
the PANCC II achieved increased diversity of multisector
and multilevel actor participation throughout its design.
Although PANCC 2017–2022 design was led by one government agency (OCC from the Ministry of Environment),
cooperation and collaboration with other actors was
ongoing. The actions included in the PANCC II and the
responsibilities for their implementation were discussed
and agreed upon among the group of actors assigned this
responsibility, in order to promote ownership of these
commitments and support successful implementation.
This coincides with a trend in Latin American countries of
increasing transparency and participation of civil society
in these processes (Marzano, 2016).
3.3. Cross-scale
multiple actors

institutional

linkages

between

From an institutional perspective, numerous government
agencies have been responsible for defining relevant
policies and providing legal counsel on climate change
governance, including the National Advisory Committee on Global Change (1996–2014), the Inter-Ministerial
Committee on Climate Change (2009), and the Climate
Change Advisory Committee (2013). Act Nº20417 of
2010 introduced the reform of environmental institutions, creating the Chilean Ministry of Environment
and establishing its explicit legal jurisdiction in climate
change while defining the need for collaboration with
regional and local authorities. This Act defined climate
change as “a change in climate attributed directly or indirectly to human activity which alters global atmospheric
composition, and which is in addition to the natural cli-
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mate variability observed over comparable time periods”.
Act Nº20417 also established the Council of Ministers
for Sustainability and their responsibility for “deliberation of public policy and general regulation on environmental issues”. The Council has already approved many
of climate change public policy instruments as well as
multiple sectoral adaptation plans, the National Climate
Change Adaptation Plan, the PANCC I and II, and national
communications on climate change.
As described by OECD (2016), the Council of Ministers
for Sustainability’s ongoing existence and relevance relies
heavily upon voluntary engagement and sufficient capacity and commitment by other Ministries. As a result,
responsibility for the development of climate change policies rests with the Chilean Ministry of Environment, and
implementation requires collaboration with other sectoral Ministries and regional and local government agencies
within a framework of cross-scale and institutional linkages. OECD (2016) recognizes that sectoral progress “is
being made with an increasing number of ministries now
having climate change focal points”, but that it is necessary “to provide clear responsibilities for implementation”.
Public participation in crafting environmental public policy began with the first environmentally-relevant
Chilean legal framework (the 1994 Ley de Bases del
Medioambiente). This framework was influenced by
Principle 10 of the Rio Declaration (1992) and included
formal mechanisms for public participation. As a result,
the Ministry of Environment invited civil society representatives to review drafts of the National Climate Change
Action Plan, the National Adaptation Plan, the Chilean
NDC and sectoral adaptation plans. These drafts were
prepared in collaboration with other Ministries and in
some cases municipalities, linking multiple actors across
levels. Nevertheless, public consultation in these cases
was non-binding, and not all of the questions, observations and comments raised by participating actors (NGOs,
private sector and scholars) or even by public officials
(municipalities) were addressed.
Efforts to strengthen cooperation and coordination
among different actors represent another factor common to both the PANCC I and II processes. In the case of
NDC design, high-level political involvement, together
with participative methodology, helped align the mandates and interests of multiple actors. In Chile, relevant
political authority for climate change is dispersed among
Ministries, whereas investment decisions are mainly controlled by the private sector. These actors do not normally
cooperate on environmental issues; however, this case
prompted coordination across decision-making bodies,
and regular meetings allowed the MAPS’ Board to become
an effective team. Trust between participating public
actors improved, and communication with other sectors
became relatively fluent. The participative, multi-actor
and evidence-based approach supported the development
of a nationally-relevant and appropriate NDC. The process
also facilitated coordination among traditionally isolated
actors and generated confidence among different stakeholders to support NDC ratification and potentially the
development of future, more ambitious proposals and
their implementation at the local level.
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3.4. Knowledge production

Knowledge co-creation can be defined as a synergetic
practice of combining content and process from disciplinary traditions to synthesize new ways of understanding.
The MAPS approach resulted in systematic knowledge
co-creation, the appropriation of main results and conclusions, and an institutional support base for existing and
future mitigation actions (Calfucoy and Rudnick, 2016).
In fact, the MAPS board later became the NDC’s Technical Round Table and based its recommendations for the
NDC on results of the MAPS project. The proposal considers a reduction to 0.70 tons of CO2 equivalent per Gross
Domestic Product (GDP) for 2030, a 4% deviation from
MAPS “medium” scenario, and a reduction of 6 million
tons for that year as compared to the 2030 emissions projected by MAPS. In this way, the data generated by MAPS
provided the basis for the initial proposal for Chile’s NDC.
This process differed substantially from the preparation of
Chile’s commitment in Copenhagen in December 2009,
where the national government proposed a reduction in
20% of emissions by 2020, a political decision that relied
on the limited technical information available at that time
(MAPS, 2016).
A second key component of this process was the high
level of international political involvement. The United
Nations encouraged countries to involve world leaders
in their NDC preparations. In September 2014, Chilean
President Bachelet, former Executive Director of UN
Women, committed to presenting Chile’s NDC at the
COP21 and announced the launch of the public consultation process. The Chilean Ministry of Foreign Affairs
was actively involved in NDC preparation, another highly
unusual intervention for an environmental policy and
one which signaled the high political priority assigned
to this issue.
An initial proposal for the NDC was released for public consultation in December 2014 by the NDC Technical
Round Table. In the context of the environmental regulations, plans, and assessments that are legally required to
undergo public consultation, the INDC made use of the
Ministry of Environment’s existing consultation infrastructure to open the draft to voluntary public consultation. The proposal received over 400 observations from 69
organizations and individuals, all of which were analyzed
by the Ministry of Environment. As part of this process,
the Ministry of Environment sought to involve regions
outside of the capital by coordinating a series of seven
workshops throughout the country. Unfortunately, the
results of consultation were not communicated to the
public, and participants were not informed of whether
their suggestions had been considered or of how they had
been incorporated.
In October 2015, the Ministerial Committee for
Sustainability and Climate Change agreed on a final NDC
proposal. The decision was largely political, and final contents differed significantly from the initial proposal, with
technical considerations raised during the final negotiation process determining the contents of the document.
The final proposal also included elements related to
climate change adaptation, capacity building, technology development and financing. In this sense, the NDC
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represents a climate change policy agenda that will push
for commitments within each of these dimensions.
Another key component for the NDC case is the fact
that stakeholders at different levels and with conflicting
interests and values, diverse decision-making capacities,
and significant political and economic influence had different priorities. For example, the Ministry of Foreign Affairs
and Ministry of Environment most closely followed the
international process and were directly involved in ensuring an adequate NDC preparation process and responding
to international requirements. The Energy, Agriculture,
Mining and Transport Ministries were mainly concerned
with ensuring that any mitigation commitments would
be feasible for these sectors in the long-term. The Finance
Ministry, as expected, was preoccupied by the impacts of
the proposed commitments on economic growth and
public finances. In Chile, investment decisions in energy,
mining, water, industry, or any other sector are made by
private agents. In this context, the private sector, and in particular energy and mining sector representatives, was particularly concerned with the potential impact on costs and
the economic competitiveness of climate change initiatives
(see for example, Solimano and Schaper, 2015). At the same
time, NGOs pushed for increased involvement in determining and fulfilling mitigation and adaptation commitments.
Actors involved in the design of the first PANCC were convened by the National Commission for the Environment
(CONAMA), the predecessor of the current Ministry of
Environment, in collaboration with various government
ministries (CONAMA, 2008). Thus, involved actors primarily represented government agencies, although other
actors included participants from civil society, the private sector and academia. Additionally, the process was
carried out at the central (national) level of government
in Chile, with almost no participation by subnational
actors (Obreque, 2011). Participation was also limited as
a result of the scant existence of a climate policy domain
in Chile at the time. As a result of these limitations, few
opportunities for the co-production of knowledge with
multisector or multilevel actors were created during the
plan’s development (Aldunce et al., 2014).
The primary actors responsible for PANCC implementation were also government agencies, coordinated by
CONAMA in the plan’s first phase and by the Office of
Climate Change in its second phase (CONAMA, 2008).
The Plan assigned actions and implementation deadlines
to specific, central government agencies; in this way, crosslinkages between actors and levels were restricted and, as
a result, co-production of knowledge was limited. Learning
and exchange occurred during meetings but was generally
restricted to the group of actors physically present during
discussions. Limited incorporation of scientific knowledge
guided the implementation of several investigations that
were included as actions in the Plan, but few spaces for
effective science-policy interaction were established.
The co-creation of knowledge represents a factor relevant
to each of the reviewed policy instruments. MAPS played
an important role in providing high-quality technical
information as well as a space for all actors to provide
feedback. The participatory nature of the process lent
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relevance, and the initiative was well respected and considered robust, reliable and realistic by most actors. Multiple
participants in the NDC consultation process had participated previously in the MAPS process and were therefore
already contextualized regarding the initiative and relevant
assumptions and models, which facilitated the formulation
of comments, suggestions, and reasonable alternatives. In
the case of the PANCC I, its hierarchical governance scheme
restricted knowledge co-production. However, during the
design of PANCC II, diverse perspectives and experiences
were included throughout the process.
4. Opportunities for polycentric governance
Social scientists have started to reformulate the orientation of climate governance, which has increasingly moved
towards polycentricity, with more diverse, multi-level
actors, and much greater emphasis on bottom-up initiatives (Jordan et al. 2015). Chile is taking its first steps toward
a more pluralistic view of governance but, as our examination of key instruments reveals, these actions remain
markedly state-centric. The Chilean institutional response,
as well as that of other countries in Latin America, has
been the creation of inter-ministerial spaces for coordination, in many cases located within the orbit of ministries
or secretariats of environment such as the Inter-Ministerial
Committee on Climate Change in Brazil and the National
Commission on Climate Change in Paraguay, among other
cases. Another recurring response to the challenge of coordination among different actors and the integration of the
climate agenda in sectoral policies is the creation of climate change units or offices in different ministries (Ryan,
2016). These new inter- and intra- ministerial groups have
often coordinated PANCC and NDC processes.
For example, one of the most relevant features emerging during PANCC I implementation was the cooperation
and collaboration between government agencies. For the
PANCC II (2017–2022), although the design process was
headed by one government agency (OCC of the Ministry of
Environment), cooperation and collaboration with other
actors was ongoing. The actions included in the PANCC II
and the responsibilities for their implementation were discussed and agreed upon among the group of actors assigned
this responsibility, to promote empowerment of these commitments and support successful implementation.
Advancing toward a more polycentric approach to climate change governance requires assessing existing institutional and procedural weaknesses. Despite increased
participation, the knowledge incorporated within the
Chilean NDC remained largely formal and technical,
with limited inclusion of alternative knowledge sources
(e.g., local and indigenous). Despite the multi-actor and
participative character of the process, the participation
of civil society and other relevant stakeholders was relatively weak and limited to a rapid consultation process,
with practically non-existent linkages to regional and local
levels of decision-making. Coordination occurred mainly
horizontally and between previously established centers
of power. The final approval of the NDC did not properly respond to whether or how comments submitted by
different actors were considered. A lack of clear steps to
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ensure continuity and the ongoing involvement of participants in NDC implementation was also notable.
The first PANCC had several weaknesses including
financial constraints, changes to the institutional environment, short-term vision related to change in government
administrations, the constant turnover of public servants,
a limited sense of commitment by some decision-makers,
and weak participation. An observed lack of accountability, due to the absence of adequate indicators and
permanent monitoring of the plan’s implementation,
also restricted the plan’s effectiveness. Throughout the
plan’s second phase, important actions were undertaken
to address these weaknesses, and these actions produced
positive results.
In summary, the PANCC and NDC processes represent
contributions to increasingly participatory climate change
governance in Chile. However, neither process effectively manages the needs, challenges and opportunities
emerging simultaneously from local and central levels.
Additionally, efforts are needed to move past traditional
information delivery toward spaces for broader and more
collaborative multilevel and multi-actor knowledge coproduction. By doing so, different points of views, expertise and concerns can be incorporated and will help to
produce a more comprehensive and complete picture of
the Chilean reality and support effective responses in the
face of the complexity and uncertainty of climate change.
5. Conclusions and recommendations
We assert that polycentrism encompasses the governance
domains needed to face the many challenges of governance in the Anthropocene, particularly when dealing
with the multi-national, multi-level issues and challenges
related to climate change. This paper identifies the ways
in which existing Chilean initiatives involve multisector,
multilevel actors and are moving toward improved institutional arrangements to better address these challenges.
We examined two case studies, the PANCC and Chile’s
NDC, to assess the role each has played as a process and
policy tool for achieving robust, multi-stakeholder engagement for effective climate change governance. We identified evidence (or lack) of emergence of polycentric governance by drawing on a conceptual framework of four
domains of polycentrism: (i) relevant governance levels
and corresponding roles; (ii) actors and their roles (both
formal and informal); (iii) cross-scale institutional linkages
between multiple actors; and (iv) knowledge production
(see Figure 1).
These case studies reveal a political commitment
to open, participatory processes aiming to legitimize
decision-making, avoid conflict, and produce robust
commitments to international agreements by moving from often-symbolic social participation toward
more active multi-stakeholder involvement. This study
also reveals a need to strengthen participatory processes and integrate multisector and multilevel actors
throughout the entire political cycle, from policy
design to implementation and evaluation. Processes
surrounding the design, implementation, and evaluation of formal instruments such as the PANCC can
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present opportunities for social learning which is the
process by which individuals copy in some sense and to
some extent the behavior of other individuals within
their observational range (Bandura, 1977; Heyes, 1994;
Flinn, 1997; Boyd and Richerson, 2009). Multiple stakeholders, including civil society, NGOs, and academic
actors, played key roles in policy implementation and
re-formulation processes, in part because they filled
the knowledge gap confronted by many public institutions when dealing with climate change.
In terms of knowledge production, emerging institutional arrangements intend to build knowledge within
the context of uncertainty and establish a common
understanding of problems. For the case of Chile’s NDCs,
knowledge production allowed the proposal and key
assumptions to be understood and shared by most stakeholders, facilitating its acceptance. However, it is necessary
to institutionalize knowledge production and co-creation,
and document the strengths and weaknesses of this process to achieve adaptive management that learns from
previous experiences, avoids mistakes, and effectively
addresses knowledge gaps.
In summary, efforts to overcome the weaknesses of
the climate change policy arena in Chile should focus on
strengthening current institutional structures for climate
change response, encouraging institutional reform, fortifying communication channels and promoting decisionmaking that incorporates a wider group of organizations
and social actors, as well as multiple levels of governance.
Inclusion of local level actors presents an opportunity for
enhancing polycentric governance modes, especially considering local administrations’ unique role as key sources
of knowledge, both directly affected by climate change
and at the front lines of the climate change response.
Nevertheless, case studies suggest that the central government also plays a key role in developing and implementing an effective and coordinated response to climate
change.
Acknowledgements
The linguistic revision of the text by K. Indvik is
much appreciated.
Funding information
This work has been developed within the framework of
FONDAP 15110009, and in collaboration with FONDAP
15150003.
Competing interests
The authors have no competing interests to declare.
Author contributions
• Contributed to conception and design: RA, PA, GB,
CI, PM, LN, RO, AI, LG.
• Contributed to acquisition of data: PA, CI, PM, RO.
• Contributed to analysis and interpretation of data:
RA, PA, GB, CI, PM, LN, RO, AI, LG.
• Drafted and/or revised the article: RA, GB, CI, LN, LG.
• Approved the submitted version for publication: RA,
GB, LN, LG.

Art. 68, page 10 of 13

References
Aldunce, P, Bello, F, Bórquez, R, Farah, ML, Echeverría,
I, Indvik, K, Lillo, G, Montenegro, N, Orell, MI,
Paneque, M, Rebolledo, I, Reveco, C, RománFigueroa, C, Sepulveda, E, Fuster, R, Adler, C,
Costa, L, Guijón, R, Howden, M, Keenan, R, Neri,
C, Rojas, M and Rudnick, A. 2014. Evaluación de
término del Plan de Acción Nacional de Cambio
Climático, PANCC 2008-2016, Licitación Nº 608897101-LE14 del Ministerio del Medio Ambiente. 240.
Available at: http://www.cr2.cl/evaluacion-finaldel-plan-nacional-de-accion-de-cambio-climatico-2008-2012/. Accessed January 9, 2017.
Ang, I. 2011. Navigating complexity: From cultural
critique to cultural intelligence. Continuum 25(6):
779–794. DOI: https://doi.org/10.1080/10304312.
2011.617873
Baird, J, Plummer, R and Bodin, O. 2016. Collaborative
governance for climate change adaptation: Experimenting with adaptive co-management from a
social network perspective. Reg. Environ. Chang.
16(3): 747–758. DOI: https://doi.org/10.1007/
s10113-015-0790-5
Bandura, A. 1977. Social learning theory. Englewood
Cliffs, NJ: Prentice Hall.
Bauer, CJ. 1997. Bringing water markets down to earth: The
political economy of water rights in Chile, 1976–95.
World Development 25(5): 639–656. DOI: https://
doi.org/10.1016/S0305-750X(96)00128-3
Benson, MH and Craig, RK. 2014. The end of sustainability. Society and Natural Resources 27: 777–782.
DOI: https://doi.org/10.1080/08941920.2014.901
467
Berkes, FJ, Colding, C and Folke, C. (eds) 2003. Navigating Social- Ecological Systems: Building Resilience for
Complexity and Change. Cambridge UK: Cambridge
Univ Press.
Biermann, F. 2014. The Anthropocene: A governance
perspective. The Anthropocene Review 1(1): 57–61.
DOI: https://doi.org/10.1177/2053019613516289
Biermann, F, Abbott, K, Andresen, S, Bäckstrand, K,
Bernstein, S, Betsill, MM, Bulkeley, H, Cashore,
B, Clapp, J, Folke, C, Gupta, A, Haas, PM, Jordan,
A, Kanie, N, Kluvánková-Oravská, T, Lebel, L,
Liverman, D, Meadowcroft, J, Mitchell, RB,
Newell, P, Oberthür, S, Olsson, L, Pattberg, P,
Sánchez-Rodríguez, R, Schroeder, H, Underdal,
A, Camargo Vieira, S, Vogel, C, Young, OR,
Brock, A and Zondervan, R. 2012. Navigating the
Anthropocene: Improving earth system governance.
Science 335(6074): 1306–1307. DOI: https://doi.
org/10.1126/science.1217255
Biggs, R, Shlüter, M and Schoon, M. (eds) 2015. P
 rinciples
for Building Resilience: Sustaining 
Ecosystem Services in Social-Ecological Systems. Cambridge
UK: C
ambridge Univ Press. DOI: https://doi.
org/10.1017/CBO9781316014240
Blanco, G and Fuenzalida, MI. 2013. La construcción
de agendas científicas sobre cambio climático y
su influencia en la territorialización de políticas

Arriagada et al: Climate change governance in the anthropocene

públicas: Reflexiones a partir del caso chileno. In:
Postigo, JC (ed.), Cambio climático, movimientos

sociales y políticas públicas. Una vinculación necesaria. Santiago de Chile: ICAL.
Boisier, JP, Rondanelli, R, Garreaud, RD and Muñoz,
F. 2016. Anthropogenic and natural contributions
to the Southeast Pacific precipitation decline and
recent megadrought in central Chile. Geophysical
Research Letters 43(1): 413–421. DOI: https://doi.
org/10.1002/2015GL067265
Boyd, R and Richerson, PJ. 2009. Culture and the
evolution of human cooperation. Philosophical

Transactions of the Royal Society B 364: 3281–3288.
DOI: https://doi.org/10.1098/rstb.2009.0134
Brondizio, ES, O’Brien, K, Bai, X, Biermann, F,
Steffen, W, Berkhout, F, Cudennec, C, Lemos,
MC, Wolfe, A, Palma-Oliveira, J and Chen, CA.
2016. Re-conceptualizing the A
 nthropocene: A call
for collaboration. Global Environmental Change
39: 318–327. DOI: https://doi.org/10.1016/j.
gloenvcha.2016.02.006
Calfucoy, P. 2015. Building institutional capacities
for climate change policy formation in developing countries: The case of maps chile. Santiago de Chile: MAPS Programme. Available at:
http://mapsprogramme.org/outputs/buildinginstitutional-capacities-climate-change-policyformation-developing-countries-case-maps-chile/.
Accessed December 10, 2016.
Calfucoy, P. 2016. Building Institutional Capacities for
Climate Change Policies: The Case of MAPS Chile.
Development 59(3–4): 335–341. DOI: https://doi.
org/10.1057/s41301-017-0103-z
Calfucoy, P and Rudnick, A. 2016. Learning from the
global south: Co-producing evidence for climate
change policy. Environment 59(3–4): 321–327.
DOI: https://doi.org/10.1057/s41301-017-0106-9
Carlisle, K and Gruby, RL. 2017. Polycentric systems of
governance: A theoretical model for the commons.
Policy Studies Journal. DOI: https://doi.org/10.1111/
psj.12212
CONAMA, Comisión Nacional del Medio Ambiente
del Gobierno de Chile. 2008. Plan de Acción
Nacional de Cambio Climático (PANCC) 2008–2012.
En colaboración con el Comité Nacional Asesor
sobre Cambio Global. 76. Available at: http://www.
mma.gob.cl/1304/w3-article-54787.html. Accessed
January 9, 2017.
Cornell, S, Berkhou, F, Tuinstra, W, Tabara, JD, Jager,
J, Chabay, I, de Wit, B, Langlais, R, Mills, D,
Moll, P, Otto, IM, Petersen, A, Pohl, C and van
Kerkhoff, L. 2013. Opening up knowledge s ystems
for 
better responses to global environmental
change. Environmental Science & Policy 28: 60–70.
DOI: https://doi.org/10.1016/j.envsci.2012.11.008
Crutzen, P. 2002. Geology of Mankind. Nature 415: 23.
DOI: https://doi.org/10.1038/415023a
Crutzen, P and Stoermer, E. 2000. The Anthropocene.
IGBP Newsletter (Stockholm: Royal Swedish Academy
of Sciences) 41: 17–18.

Arriagada et al: Climate change governance in the anthropocene

Delanty, G and Mota, A. 2017. Governing the anthropocene. European Journal of Social Theory 20(1): 9–38.
DOI: https://doi.org/10.1177/1368431016668535
Esguerra, A, Helmerich, N and Risse, T. 2017. Introduction: Sustainability Politics and Limited Statehood.
Contesting New Modes of Governance. Sustainability
Politics and Limited Statehood, 1–22. Springer.
Flinn, MV. 1997. Culture and the evolution of social
learning. Evolution and Human 
Behavior
18:
23–67.
DOI:
https://doi.org/10.1016/
S1090-5138(96)00046-3
Folke, C, Hahn, T, Olsson, P and Norberg, J. 2005. A
 daptive
governance of social-ecological systems. Annu. Rev.
Environ. Resour. 30: 441–473. DOI: https://doi.
org/10.1146/annurev.energy.30.050504.144511
Gallardo, L, Barraza, F, Ceballos, A, Galleguillos, M,
Huneeus, N, Lambert, F, Ibarra, C, Munizaga, M,
O’Ryan, R, Osses, M, Tolvett, S, Urquiza, A and
Veliz, K. 2018. Evolution of air quality in Santiago:
The role of mobility and lessons from the sciencepolicy interface. Elem Sci Anth. 6(1): 38. DOI:
https://doi.org/10.1525/elementa.293
Garreaud, R, Alvarez-Garreton, C, Barichivich,
J, Boisier, JP, Christie, D, Galleguillos, M,
LeQuesne, C, McPhee, J and Zambrano-Bigiarini,
M. 2017. The 2010–2015 mega drought in central
Chile: Impacts on regional hydroclimate and vegetation. Hydrol. Earth Syst. Sci. [Discussion paper,
under review]. DOI: https://doi.org/10.5194/
hess-2017-191
Gobierno de Chile. 2015. Contribución nacional tentativa de Chile (INDC) para el acuerdo climático, París
2015. Gobierno de Chile. Available at: http://www4.
unfccc.int/Submissions/INDC/Published%20Documents/Chile/1/Chile%20INDC%20FINAL.pdf.
Accessed December 10, 2016.
Gupta, J. 2016. Climate change governance: History, future,
and triple-loop learning? WIREs Clim Change 7(2):
192–210. DOI: https://doi.org/10.1002/wcc.388
Huitema, D, Adger, WN, Berkhout, F, Massey, E,
Mazmanian, D, Munaretto, S, Plummer, R and
Termeer, CCJAM. 2016. The governance of adaptation: Choices, reasons, and effects. Introduction to the Special Feature [Editorial]. Ecology and
Society 21(3): 37. DOI: https://doi.org/10.5751/
ES-08797-210337
Jones, AW and Phillips, A. 2016. Voluntary business
engagement in climate change: A study of the
climatewise principles. Journal of Cleaner Production
137(20): 131–143. DOI: https://doi.org/10.1016/j.
jclepro.2016.07.064
Jordan, A, Huitema, D, Hildén, M, Van Asselt, H,
Rayner, T, Schoenefeld, J and Boasson, E. 2015.
Emergence of polycentric climate governance and
its future prospects. Nature Climate Change 5(11):
977. DOI: https://doi.org/10.1038/nclimate2725
Keskitalo, C, Juhola, S and Westerhoff, L. 2016.
Connecting multiple levels of governance for

adaptation to climate change in advanced

industrial states. In: Edelenbos, J, Bressers, N and

Art. 68, page 11 of 13

Scholten, E (eds.), Connective capacities in water
governance. Oxford, UK: Routledge. DOI: https://
doi.org/10.4324/9781315547626-4
Kotzé, L. 2014. Rethinking global environmental law
and governance in the Anthropocene. Journal of
Energy & Natural Resources Law 32(2): 121–156.
DOI: https://doi.org/10.1080/02646811.2014.114
35355
Kotzé, L. 2015. The anthropocene’s global environmental
constitutional moment. Yearbook of international
Environmental Law 25(1): 24–60. DOI: https://doi.
org/10.1093/yiel/yvv065
Kotzé, L. 2016. Constitutional conversations in the
Anthropocene: In search of environmental jus
cogens norms. Netherlands Yearbook of International
Law 2015, 241–271. Springer.
Kreft, S, Eckstein, D and Melchior, I. 2017. Global
climate risk index 2017. Berlin: Germanwatch e.V.
Available at: https://germanwatch.org/de/download/16411.pdf. Accessed May 9, 2017.
Lampis, A. 2016. Cambio ambiental global, Estado
y valor público: La cuestión socio-ecológica en
América Latina, entre Justicia Ambiental y “Legítima
depredación”. Bogotá: Universidad Nacional de
Colombia–CLACSO–INTE-PUCP.
Larrain, S. 2012. Human Rights and Market Rules in
Chile’s Water Conflicts: A Call for Structural Changes
in Water Policy. Environmental Justice 5(2): 82–88.
DOI: https://doi.org/10.1089/env.2011.0020
Leal, T. 2016. Toma de decisiones participativa en
asociaciones intersectoriales multiorganizacionales:
El caso de MAPs Chile [dissertation]. Universidad de
Chile, Santiago de Chile.
Magrin, G, Marengo, J, Boulanger, J, Buckeridge, E, Castellanos, E, Poveda, G, Scarano, FR and Vicuña,
S. 2014. Central and South America. Contribution
of Working Group II to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge, UK.
MAPS Chile. 2013. Escenarios referenciales para la mitigación del cambio climático en chile. Resultados de
la fase 1. Santiago de Chile: Ministerio del Medio
Ambiente. Available at: http://www.mapschile.cl/.
Accessed December 10, 2016.
MAPS Chile. 2015. Fase 2: Síntesis de resultados. Santiago
de Chile: Ministerio de Medio Ambiente. Available
at: http://www.mapschile.cl/. Accessed December
10, 2016.
MAPS Chile. 2016. Opciones de mitigación para enfrentar el cambio climático y lograr un desarrollo bajo
en carbono. Santiago de Chile: Ministerio del Medio
Ambiente. Available at: http://www.mapschile.cl/.
Accessed December 10, 2016.
Marzano, K. 2016. Tackling climate change in Latin
America. Regional Programme Energy Security
and Climate Change in Latin America. Available at:
http://www.kas.de/wf/doc/kas_46131-1522-1-30.
pdf?160929142620. Accessed June 4, 2018.
Ministry of the Environment. 2016. Chile’s Second Biennal Update Report on Climate Change. Santiago:

Art. 68, page 12 of 13

Ministry of the Environment. Available at: http://
www.snichile.cl/sites/default/files/documentos/2016_es2bur_chile.pdf. Accessed May 6, 2017.
Obreque, F. 2011. Evaluación de Medio Tiempo del Plan
de Acción Nacional de Cambio Climático. L icitación
076/2011 del Programa de Desarrollo de las
Naciones Unidas en Chile (PNUD). 150z. Available
at: http://www.sinia.cl/1292/w3-article-51202.
html. Accessed January 9, 2017.
O’Brien, K. 2016. Climate change and social t ransformations:
Is it time for a quantum leap? WIREs Clim Change 7:
618–626. DOI: https://doi.org/10.1002/wcc.413
OECD. 2016. Environmental performance reviews: Chile
2016. Paris: OECD Publishing. DOI: https://doi.
org/10.1787/9789264252615-en
O’Ryan, R and Ibarra, C. 2017. Environmental Policy
in Latin America. In: Farazmand, A (ed.), Global
Encyclopedia of Public Administration, Public Policy,
and Governance, 1–9. Cham, Switzerland: Springer
International Publishing.
Ostrom, E. 2009. A polycentric approach for coping with
climate change. Policy Research Working Paper 5095.
Washington, DC: The World Bank. Available at: https://
elibrary.worldbank.org/doi/abs/10.1596/18139450-5095. Accessed December 5, 2016.
Ostrom, E. 2010. Polycentric systems for coping with
collective action and global environmental change.
Global Environ Chang 20(4): 550–557. DOI: https://
doi.org/10.1016/j.gloenvcha.2010.07.004
Plummer, R. 2013. Can adaptive comanagement help to
address the challenges of climate change a daptation?
Ecology and Society 18(4): 2. DOI: https://doi.
org/10.5751/ES-05699-180402
Pomeroy, R and Berkes, F. 1997. Two to tango: The
role of government in fisheries co-management.
Marine Policy 21(5): 465–480. DOI: https://doi.
org/10.1016/S0308-597X(97)00017-1
Postigo, JC. 2013. Cambio climático, movimientos sociales
y políticas públicas: Una vinculación necesaria.
Santiago de Chile: CLACSO.
Rosenau, JN. 2003. Distant Proximities: Dynamics beyond
Globalization. Princeton and Oxford: Princeton
University Press.
Ryan, D. 2016. Diseño de la institucionalidad
climática: Aportes para el análisis. Ambiente &
Sociedade 19(4): 211–222. DOI: https://doi.
org/10.1590/1809-4422asocex0005v1942016x
Skelcher, C. 2005. Jurisdictional integrity, polycentrism, and the design of democratic governance.
Governance 18(1): 89–110. DOI: https://doi.
org/10.1111/j.1468-0491.2004.00267.x
Solimano, A and Schaper, M. 2015. The paradoxes
of Chilean economic development: Growth,

Arriagada et al: Climate change governance in the anthropocene

inequality, de-industrialization and sustainability
risks. In: Hansen, A and Wethal, U (eds.), Emerging
economies and challenges to sustainability. Theories, strategies and local realities. London and New
York: Routlege.
Steffen, W, Leinfelder, R, Zalasiewicz, J, Waters, CN,
Williams, M, Summerhayes, C, Barnosky, AD,
Cearreta, A, Crutzen, P, Edgeworth, M, Ellis, EC,
Fairchild, IJ, Galuszka, A, Grinevald, J, Haywood,
A, Ivar do Sul, I, Jeandel, C, McNeill, JR, Odada,
E, Oreskes, N, Revkin, A, Richter, DdB, Syvitski,
J, Vidas, D, Wagreich, M, Wing, SL, Wolfe, A and
Schellnhuber, HJ. 2016. Stratigraphic and earth
system approaches to defining the anthropocene.
Earth’s Future 4(8): 324–345. DOI: https://doi.
org/10.1002/2016EF000379
Steffen, W, Persson, A, Deutsch, L, Zalasiewicz, J,
Williams, M, Richardson, K, Crumley, C, Crutzen,
P, Folke, C, Gordon, L, Molina, M, Ramanathan,
V, Rockström, J, Scheffer, M, Schellnhuber, HJ
and Svedin, U. 2011. The anthropocene: From
global change to planetary stewardship. Ambio
40(7): 739–61. DOI: https://doi.org/10.1007/
s13280-011-0185-x
Ulloa, A. 2017. Dinámicas ambientales y extractivas en el
siglo XXI: ¿es la época del Antropoceno o del Capitaloceno en Latinoamérica? Desacatos 54: 58–73.
DOI: https://doi.org/10.29340/54.1740
Waters, CN, Zalasiewicz, J, Summerhayes, C, Barnosky,
AD, Poirier, C, Galuszka, A, Cearreta, A, Edgeworth, M, Ellis, EC, Ellis, M, Jeandel, C, Leinfelder,
R, McNeill, JR, Richter, DdB, Steffen, W, Syvitski,
J, Vidas, D, Wagreich, M, Williams, M, Zhisheng,
A, Grinevald, J, Odada, E, Oreskes, N and Wolfe,
AP. 2016. The anthropocene is functionally and
stratigraphically distinct from the holocene. Science
351(6269). DOI: https://doi.org/10.1126/science.
aad2622
Williams, M, Zalasiewicz, J, Waters, CN, Edgeworth,
M, Bennett, C, Barnosky, AD, Ellis, EC, Ellis, M,
Cearreta, A, Haff, PK, Ivar do Sul, JA, Leinfelder,
R, McNeill, JR, Odada, E, Oreskes, N, Revkin,
A, Richter, DdB, Steffen, W, Summerhayes, C,
Syvitski, JP, Vidas, D, Wagreich, M, Wing, SL,
Wolfe, AP and Zhisheng, A. 2016. The anthropocene: A conspicuous stratigraphical signal of anthropogenic changes in production and consumption
across the biosphere. Earth’s Future 4(3): 34–53.
DOI: https://doi.org/10.1002/2015EF000339
Zalasiewicz, J, Willliams, M, Steffen, W and Crutzen, P.
2010. The new world of the Anthropocene. E
 nviron.
Sci. Technol 44(7): 2228–2231. DOI: https://doi.
org/10.1021/es903118j

Arriagada et al: Climate change governance in the anthropocene

Art. 68, page 13 of 13

How to cite this article: Arriagada, R, Aldunce, P, Blanco, G, Ibarra, C, Moraga, P, Nahuelhual, L, O´Ryan, R, Urquiza, A and
Gallardo, L. 2018. Climate change governance in the anthropocene: emergence of polycentrism in Chile. Elem Sci Anth, 6: 68. DOI:
https://doi.org/10.1525/elementa.329
Domain Editor-in-Chief: Anne R. Kapuscinski, Dartmouth, US
Associate Editors: Kim A. Locke, Dartmouth College, US; Jennie Stephens, Northeastern University, US
Knowledge Domain: Sustainability Transitions
Part of an Elementa Special Feature: Regional Manifestations of Anthropocene: The Case of Chile
Submitted: 29 September 2017

Accepted: 23 October 2018

Published: 20 November 2018

Copyright: © 2018 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Elem Sci Anth is a peer-reviewed open access
				journal published by University of California Press. 		

OPEN ACCESS

