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ABSTRACT | Social research on the transition to renewable energies has focused on understanding public
policies and social movements. Energy knowledge plays an important practical, normative, and social role that
influences actors’ approaches to this transition, which has been scarcely studied at local or community levels,
let alone in the Global South. A comparative methodology is used to study cases of communes in Argentina
and Chile. The results are presented using a variety of data sources to explore the frameworks of the energy
matrix and energy projects, revealing the role of technical knowledge in building local agency. This article
presents a theoretical discussion and conclusions that include proposals for the future development of a
more local, inclusive, committed and deliberative transition process, based on local technical expertise in
renewable energies.

KEYWORDS | Acceptability of renewable energies; local energy transition; renewable energies; socio-technical
knowledge; South America

Conocimiento técnico y transicién energética en el Cono Sur: un enfoque sociolégico

RESUMEN | La investigacion social sobre la transicién hacia las energias renovables se ha enfocado en conocer
las politicas publicas y los movimientos sociales relacionados. El conocimiento energético tiene un importante
papel practico, normativo y social que influye en la manera en que los actores asumen esta transicién, lo que
ha sido escasamente estudiado a nivel de localidades o comunas, y aiin menos en el Sur Global. A través de una
metodologia comparativa, se estudian casos de comunas en Argentina y Chile. La presentacién de los resul-
tados utiliza una variedad de fuentes de datos para explorar los enmarques de la matriz energética y de los
proyectos energéticos, y asi revela el papel del conocimiento técnico en la construccién de la agencia local. Este
articulo presenta una discusion tedrica y conclusiones que incluyen propuestas para el desarrollo futuro de un
proceso de transicién mas local, inclusivo, comprometido y deliberativo, que se basa en la experiencia técnica
local en energias renovables.

PALABRAS CLAVE | Aceptabilidad de energias renovables; América del Sur; conocimiento socio-técnico;
energias renovables; transicion local de energia

Conhecimento técnico e transicio energética no Cone Sul: uma abordagem sociolégica

*%

RESUMO | A pesquisa social sobre a transigdo para as energias renovaveis concentrou-se em conhecer politicas
publicas e movimentos sociais relacionados. O conhecimento energético tem um importante papel pratico,
normativo e social que influencia a maneira pela qual os atores assumem essa transicdo, que pouco foi estudada no
nivel das localidades ou comunas e menos no Sul Global. Seguindo uma metodologia comparativa, sdo estudados
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casos de comunas na Argentina e no Chile. A apresentacéo dos resultados usando uma variedade de fontes de
dados para explorar os limites da matriz energética e dos projetos energéticos revela o papel do conhecimento
técnico na construgdo da agéncia local. Este artigo apresenta uma discusséo tedrica e conclusdes que incluem
propostas para o desenvolvimento futuro de um processo de transicdo mais local, inclusivo, comprometido e
deliberativo, baseado na experiéncia técnica local em energia renovavel.

PALAVRAS-CHAVE | Aceitabilidade de energia renovavel; América do Sul; conhecimento sociotécnico; energia

renovavel; transicdo energética local

Introduction

Transition to renewable energies (RE) and clean technol-
ogies occupies a central position in the efforts to address
the threat of climate change (Stolten and Scherer 2013;
Petit 2017; IEA 2017). Argentina and Chile, in the south-
ern cone of America, are increasingly active in terms
of changes involving the energy systems with the two
countries coming 9" and 11* in the world respectively,
on the Renewable Energy Country Attractiveness Index
of April 2019 (EY Power & Utilities 2019).

Energy transitions (ET) are complex, multidimension-
al,and long-term processes, although in sociohistorical
terms they take place in localities and can occur much
more quickly than commonly believed (Sovacool 2016).
However, Local Energy Transitions (LET) -a subject
very close to energy communities— in developing
countries have not enjoyed much attention from aca-
demia (Devine-Wright 2005; Turcu, Rydin, and Pilkey
2014; Smith et al. 2016; Ahlborg 2017).

The main goal of this paper is to deliver the results of
a comparative sociological research in the Southern
Cone of the Americas (Argentina and Chile). The main
questions are: what is the role of technical knowledge
in LET in the Global South? And how does it contribute
to encouraging the participation of local actors? Based
on empirical research on the framing of acceptance of RE
conducted in three communes in Chile and a province in
Argentina, this paper delivers the main results and plau-
sible interpretations. Finally, we advance some analytical
discussion around the key issue of energy transitions
from below and from southern countries, highlighting
the role of technical knowledge in those processes, a
perspective scarcely developed in the social science liter-
ature on energy in South America.

Energy Transition in the Global South

Local Energy Transition in the Southern Cone
of the Americas

Local level energy transitions in southern countries
involve a challenging mobilization of local populations.
Local communities that support energy changes will

increase the likelihood of energy transition towards
renewables being successful. Indeed local transitions
renders relevant the localism/centralism debate. Sub-
jects discussed in developed countries like the United
Kingdom concerning self-reliant communities facing
the interventionist state (Catney et al. 2014), in South
America are discussed in terms of the participation and
initiative of local citizens having to tackle centralism
and renewable extractivism (Baigorrotegui and Parker
2018). It is also a known fact that REs can be introduced in
a centralized or decentralized manner, but in Argentina
and Chile the number of projects designed, installed and
managed by local actors is very limited.

The main characteristic of the current energy transition
in the southern cone is that investments and technol-
ogy transfer come from large transnational companies
or from the central State, sometimes by the initiative of
small and medium enterprises and therefore, they usu-
ally constitute an exogenous intervention in the locality.
This sheds light on the reasons for which many local
processes are linked to protests against large megaproj-
ects including renewable projects, as shown in the map
of environmental conflicts in Argentina (62) and in Chile
(53) (Temper, del Bene, and Martinez-Alier 2015).

Thus, from abottom-up perspective, the critical accept-
ability of REs sheds light on the role of the local actors
in LET processes in these countries. Acceptability has
been studied mainly in terms of wind technologies in
North America and Europe (Cowell, Bristow, and Mun-
day 2011; Toke 2011; Rand and Hoen 2017) and focuses
on specific energy technologies and sources, either for
particular localities or for the general population. Here,
we will focus on the acceptability dimension for differ-
ent renewable technologies in the energy matrix and
analyze local capabilities to assess local actors’ agency
in mid- and long-term energy transitions.

In the context of the above arguments, our hypothesis is
that the highestincidence of local actors’ agency is intro-
duced by technical knowledge. Energy knowledge has
an impact on both the acceptability of renewable energy
and the mobilization of the agency. Beyond the organi-
zational capabilities of the geographic and demographic
conditions, and of the socio-political and institutional
frameworks, beyond the conditioning factors of land-
scapes and regimes (socio-ecological, technological,
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or energy regimes) (Smith, Vof, and Grin 2010), local
agents’ technical knowledge appears as the trigger for
active support of local level non-conventional renew-
able energy (NCRE).

About the Technical Knowledge Concept
and Local Energy Transition

Following our hypothesis, technical knowledge would
be a key factor that would make it possible to overcome
the gap between acceptability and the possibility of
implementing projects at local level.

We understand technical knowledge as specialized
knowledge in matters that are linked to the implemen-
tation of technological devices that employ or adopt
clean, mainly renewable, energy. It is not a question
of high-level technical knowledge (Ciapuscio 1996),
or of competencies of the energy industry, or expert
engineering knowledge, or management knowledge of
renewable energy systems. That is, what we are refer-
ring to here is the knowledge about technologies that
are associated with renewable energies within the
framework of energy transition, which for operational
purposes, we associate with the following indicators: an
understanding of the basics about a) renewable energy; b)
the country’s energy matrix; and c) polluting energy sourc-
es, clean energy, energy efficiency, photovoltaic sources,
solar energy and wind energy. A lack of basic knowl-
edge of such concepts, is a limited or complete absence
of energy transition-related knowledge.

When we refer here to technical knowledge, we are
concerned with a concept with social and political conno-
tations, going beyond a merely technocratic point of view.
We are not using, however, the socio-technical paradigm
(Ropohl 1999; Ulli-Beer 2013) to talk about knowledge
because its systemic orientation tends to ignore the social
conflicts in which local actors are submerged.

Local Energy Transition in the South: Global
Process and Local Actors

In general terms, energy transition can be better under-
stood as a global issue, often on a large scale and over a
long time span (Petit 2017; Froestad and Shearing 2017).
But LET that are taking place are also subjected to spe-
cific and small-scale dynamics (Berkhout, Marcotullio,
and Hanaoka 2012). LET can only be understood within
particular and multidimensional changes in the field.
As acknowledged by a number of experts, there are
different ways to decarbonize energy systems. Views
are influenced by the current stage of development,
by different regional perspectives, and “by the part of
the energy sector being discussed” (REN21 2017, 10).
In any case, we understand LET as the complex social

and technical processes of introducing clean energy
systems (whatever the scale) and the replacement of
contaminating sources in a given and defined territory
(communes in this research).

The accepted theory of ET, which has connections
with technological transition theory, has been pro-
duced from the experience of highly developed OCDE
countries from the northern hemisphere. Much of this
transition literature “is explicitly technology oriented”
(Fuchs and Hinderer 2016). The analysis focuses mostly
on institutional elements linked to technological inno-
vation systems. For countries in early stages of the
transition -mostly developing countries in the Global
South— elements of local and original innovations are
scarce, while investments and technological depen-
dence on developed transnational centers are the norm.

Nevertheless, progressin energy technologies and advanc-
es in renewables reaching grid parity is changing the role
of consumers, making them both the producers and con-
sumers of the energy they use; in other words, prosumers
(Schleicher-Tappeser 2012). At the same time, politics and
the private sector have discovered the consumer as a mar-
ket player -either as co-producer, as self-consumer, or as
investor— whose acceptance of RE installations and new
technologies like smart meters is crucial.

Meanwhile local initiatives such as the energy communi-
ties, the experience oflocal prosumers, and(co-) ownership
of RE systems that have gained importance in European
countries, are still scarcely implemented across South
America. Therefore, a main trait of local ET in the south-
ern cone countries is that they do not challenge the
traditional control logic of traditional power supply. With
local innovations and initiatives being scarce, and gov-
ernmental policies offering normative and institutional
support but not solid finance and investment, foreign cap-
ital continues to play a critical role in South America in the
emerging markets for clean energy (FGV Energia 2016). A
relevant part of these solutions contains models that are
not decentralized. They are not small scale, and do not
involve local communities. This means that local actors’
agency will be the result of the way in which renewables
are framed and ultimately energy technology negotiated
(Smith 2005) in the context of local territories.

We are interested in elucidating how local actors code
and decode RE and what factors affect the performativ-
ity of their speeches. By the term local actor we refer
to socio-ecological agencies (Navarrete, Christine,
and Buzinde 2010) that operate in a bounded territory
(administrative communes or districts cases studied
in Chile and Argentina). It includes a large category of
actors from the local government sector, local busi-
nesses and enterprises, to a wide range of organizations
of the local civil society, whether they are or not direct-
ly linked with the energy sector.
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In this study, we identified and surveyed different local
actors (Baigorrotegui and Parker 2018) such as front
line local leaders, social leaders of different areas (com-
merce, transport, services) and neighborhoods. The
interviewed actors were local leaders with some deci-
sion power in the field. A central strategy of our study
was to analyze the discourses of the local actors in an
attempt to uncover the main semantic nuclei of their
renewable interpretative framing.

We borrow the framing concept from the theory of
social movements (Benford and Snow 2000), since they
tell us how collective action is socially constructed in
a referential context where the emphasis is placed in
situations, and the socio-historical dynamism is large.
We call these collective action frames interpretive
frames, as they define diagnoses and strategies, and
channel the individual or collective courses of action.
Other types of action frames -to which the structural-
ist or systemic literature refers but places in different
conceptual frameworks— are linked to regimes, lock-
ins, or landscapes (Smith, Vof3, and Grin 2010). All these
frames can open or close opportunities to undertake
collective action, which activates abilities of their agen-
cy (Giddens 1984).

We define the LET as the set of social interaction pro-
cesses by means of which multiple socio-ecological
actors grounded in a local territory, as well as from
the upper levels (regional, national, multinational),
code and decode the existing action frames concerning
the energy settings, assuming agency to provoke an
integral social change (socio-technical-ecological) that
might transform energy systems, referential action
frames, power relations, and community lifestyles.

Our Analysis

Our analysis is based mainly on the responses of local
actors given in surveys or interviews, or through the
documents they produce. In the case of the survey, we
carried out a qualitative secondary analysis of the quan-
titative primary data in order to reproduce the rationale
of the interpretive frames of the actors in terms of their
approach to ET, whether it be explicit or implicit. Many
discursive segments analyzed have been considered and
they guide the interpretations that follow but are not
referenced in detail for reasons of space.

Research on environmental movements has suggested
that cultural beliefs or value orientations are a vital
part of how people think about their relationship with
the natural environment and their environmental con-
cern (Deng, Walker, and Swinnerton 2006; Leiserowitz,
Kates, and Parris 2006), their relationship with energy
and energy systems (Poortinga, Steg, and Vlek 2004)
and with technological changes (Smith 2005).
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Our analysis seeks to shed light on the subjacent cultural
model in the local actors’ discourse. The central point is
to understand that we are dealing with a vision embed-
ded in a precise time-space cultural model (Bajoit 2015).
It is a social construction (Berger and Luckmann 1966) of
the problem that inspires the change and a specific social
construction of the solution to that problem, which in fact,
unchains the purpose and orientation of that very change.

Research and Methodology

Small- and large-scale renewables projects are being
implemented in the studied localities: short term visible
solutions such as house heating systems and top roof
photovoltaic (PV) panels; and large-scale ones such as
hydroelectric, solar plants,and wind farms. Thelocal actors
under study inhabit very diverse communes, in three dif-
ferent parts of Chile and in one Argentine province.

The communes studied were chosen because they have
recently been subjected to systematic, above average
introduction of renewable energies. Three communes
chosen in Chile were compared to cases in the prov-
ince of Mendoza (latitude 32°53'S, longitude 68°49'W)
(subsamples in the districts of Godoy Cruz, Lavalle,
San Martin, and General Alvear). The communes of
Coyhaique (latitude 45°31’S, longitude 71°33'W) and San
José de Maipo (latitude 33°39’S, longitude 70°20'W) are
two cases in which hydroelectric megaprojects have
been strongly resisted by the local community. Coy-
haique marked by dendroenergy is the most polluted
commune of Chile because of bad use of firewood. In
contrast, Copiapd, (latitude 27°30’S, longitude 70°20'W),
and Mendoza, Argentina, are experiencing an energy
transition to solar energy systems.

Argentina and Chile were chosen because among South
American countries, they rate very highly in terms of
development and RE potential. Indeed, they are both
leaders in final energy consumption per capita in South
America (UN DESA 2015). Both have climate change and
energy policies. Mendoza is home to one of the largest
wind turbine manufacturers in South America, which
also makes turbines for the country’s Nuclear Reac-
tors. Chile -considered the “Solar Saudi Arabia” by the
Washington Post— is one of the first markets to enable
economically viable renewable projects (Miroff 2017).

The main methodology was a comparative one involv-
ing multiple case studies (Yin 2003), which involved
guantitative and qualitative techniques (Del Canto and
Silva 2013) in the framework of a comprehensive and
constructivist approach (Berger and Luckmann 1966),
and it employed different techniques for each selected
case: a) semi-structured interviews of local elites, lead-
ers from governmental and private spheres, including
some influential local civil society members; b) a survey
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answered by local intermediate level grassroots leaders;
¢) non-participant observation in the field; d) available
official government and business reports and documents
about the energy sector of each locality, and e) analysis
reports and media reports about each case under study.
For both interviews and surveys, we used theoretical
guota sampling (Marshall 1996). Heterogeneity and logis-
tics of the field work induced a mixture of convenient and
snowball sampling. Our analysis must be mostly consid-
ered in qualitative terms, as the results are derived from
non-probability sampling (Baker et al. 2013).

We conducted our field work in the different localities
of Chile and Argentina during 2016 and at the begin-
ning of 2017. In Chile, the field work was supported
by Universidad de Santiago de Chile, and in Argentina by
Universidad Nacional de Cuyo (Mendoza). The inter-
viewing followed the standard qualitative norms and
ethical protocols (Norefa et al. 2012). The individuals
on the ground involved were citizens not stakeholders
of energy enterprises, nor did they share a long-term
project. A total of 69 people were interviewed: 16 from
the commune of San José de Maipo, 19 from Coyhaique,
17 from Copiapé and 17 from Mendoza. We surveyed a
total of 1029 people in all these localities (see Table 1).

Table 1. Surveyed Local Leaders and Citizens

Samples and subsamples Absolute Relative
frequency | frequency
Total sample Mendoza (MAR) 295 100,0
Subsamples:

Lavalle 79 26,8
San Martin 63 21,4
Mendoza GC 72 24,4
Gral. Alvear 81 27,5
Total added sample Chile (MCL) 734 100,0
Copiap6 sample 218 29,7
Coyhaique sample 252 34,3
San José de Maipo sample 264 36,0

Source: Our team based on FONDECYT N°1150607 Project
database.

Triangulation in our study assured validity, intersub-
jectivity, consistency, and reliance (Norefia et al. 2012)
complementing systematic comparisons of various
types of evidence obtained from the results of the
instruments and the local field work with comparisons
of available information, including previous research.

Results

The Social Construction of the Energy Problem

The vision of the local actors on climate change (CC)
and on the energy situation in each commune allowed
us to reconstruct the main elements of the interpretive
frame about “the problem”.

Climate change is considered a global and planetary fact,
its impacts are manifested and experienced at local level
and in different ways. Communes such as Copiapé and
the province of Mendoza are affected by water scarcity
and increasing desertification, while communes like
San José del Maipo and Coyhaique are affected by melt-
ing glaciers and the loss of biodiversity.

Although both Argentina and Chile signed the interna-
tional consensus on the Paris Agreement, there seems
to be no universally clear awareness that a decisive
step towards the implementation of ET must be taken.
In this context, local actors were asked about energy
and the need to advance to RE. The point of departure
of all social representations of environment and ener-
gy are the cosmovision of nature (Leff 2000), and this
topic was explored based on a general question, used
extensively in the World Value Survey (WVS 2014), on
the appropriate relationship between man and nature.
A substantial majority of responses from both Argenti-
na and Chile affirm that humankind must coexist with
nature rather than attempt to “dominate it” (see Figure
1). The trend is clear in both countries, reaffirming a
post-enlightened vision that rejects the utilitarian idea
that humanity must exploit nature as it wishes without
considering natural rhythms and ecological processes.

Figure1.Must Human Beings Dominate or Coexist with Nature?
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P v
e beteteetetatetlateli

0 20 40 60 80 100

m Dominate nature @ Coexist with nature

N: AR=295, CL=734

Source: FONDECYT N°1150607 Project database.

Consistently, a very large majority of those surveyed
answered that the energy problem in the country is
serious (41% in Chile, 37% in Argentina) or very serious
(51% in both countries) (see Table 2).
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Table 2. Concern for Climate Change and Energy Issues

Concern for:

1is no concern and 10 is much concern

Energy problem | Climate change

Sample Chile (CL) 7.67 8.09

Sample Argentina (AR) 7.79 8.05

Source: Our team based on FONDECYT N°1150607 Project
database.

The analysis shows that it is educational level that
influences the social construction of this problem and
not gender, income, occupation, or political orienta-
tion as commonly thought. The higher the educational
level, the clearer the tendency to perceive a greater
impact of climate change at all levels. Elementary
schools in the case of Argentina have greater incidence
than other variables.

Another question referred to personal perceptions of
the country’s levels of environmental pollution. In an
idea connected with the generalized perception of the
impact of CC, there is a broad perception of the coun-
try’s environmental contamination, as seen in Figure 2.

Figure 2. Pollution in the Country (Percentage): Responses
to Perception of the Country’s Environment Pollution in the
Present and Expectation of Pollution in the Future

69.0
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N: AR=295, CL=734
Source: FONDECYT N°1150607 Project database.

The data in Figure 2 reveals that for those surveyed in
Chile, the pollution problem is perceived more acute-
ly; however, there is some optimism in both countries
because of a perception that in the future there will be less
pollution than today, as the percentages go down a little.
In any case, for more than two thirds of the local leaders,
environmental pollution is quite a serious problem.

TEMAS VARIOS

The Social Construction of the Solution

The critical vision of the environment generates an
alternative perspective in local leaders. The following
guestion was asked: Which of the following alternatives
would you prefer to be implemented for a sustainable
development: greater economic growth, improving
the environment, another alternative? The answers,
disaggregated by communes, clearly reveal that the
environmental option is preferred (see Figure 3):

Figure 3. Alternatives for Sustainable Development (Percentage)

100 83 82 84 83
80 66
60
20 - 1 10 ] 1l
al alal a)i

SanJoséde  Chile Mendoza

Maipo

Copiapé  Coyhaique

m Growth Environment

N: AR=295, CL=734
Source: FONDECYT N"1150607 Project database.

As shown in Figure 3, there are practically no differ-
ences between the Chilean communes whose average
percentage is slightly greater than that of Mendoza
(83% vs. 66%) with respect to the preference for the
environment over economic growth. The pro-environ-
mental conception of the respondents is evident.

These orientations must be understood in the context of
a Latin American public opinion whose environmental
consensus towards climate change can be considered
a response to their experience of a depredation of eco-
systems. Latinobarémetro 2017 public opinion survey
reveals that national surveys in Argentina and Chile
agree in classifying the fight against global warming
as a priority. Of those surveyed, 78% in Chile and 71%
in Argentina state that “priority must be given to the
fight against climate change, regardless of its negative
consequences on economic growth” (Latinobarémetro
2017 see also DESUC 2018).

The ideas about ET and its acceptability are a good
example of what we have called the interpretative
framing of the local actors. A battery of questions was
drafted around the ET, and the results are shown in
Table 3.
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Table 3. Visions of ET in Communes of Both Countries (Percentages)

Argentina (AR, N=295) Chile (CL, N=734)

Clearly affirmative Affirmative Total Clearly affirmative Affirmative Total
1 44.5 49.3 100 523 43.8 100
2 73.9 24.7 100 76.0 21.6 100
3 20.5 56.0 100 37.8 52.0 100
4 52.4 37.2 100 59.6 29.5 100
5 28.2 443 100 32.7 29.5 100
6 30.2 50.2 100 26.1 43.4 100
7 2.7 3.4 100 8.3 8.0 100

Questions:
1 A clear reduction of fossil fuel burning is required.
2 Greater sustainable consumption requires the introduction of RE.
3 It is necessary to introduce clean energy in companies and institutions.
4 It is imperative to reduce the carbon footprint in companies and institutions.
5 I have considered reducing my own carbon footprint.
6 Willingness to pay more taxes to subsidize RE.
7 Use of solar technology for electricity or heating.*
* The choices were “always” and “almost always”.

Note. Only affirmative responses are considered here. Percentages will not add up to one hundred.

Source: FONDECYT N‘1150607 Project database.

The first four questions refer to the vision of ET in
general, while the last three refer to the personal com-
mitment of the people surveyed to ET, either because
they have considered reducing their own carbon foot-
print, because they are willing to assume the cost, even
if it means paying more taxes, or because in fact they
are already using solar technology by means of solar
panels in their homes. It should be stressed that one
of the dimensions on which the analysts of ET agree is
that the wider adoption of rooftop PV panels will con-
tribute decisively to changing the whole power system
(Petit 2017).

A more detailed analysis of the aggregate results
reveals that the tendencies are very similar in the
different surveyed communes, with no significant sta-
tistical differences. Similarly, the aggregate trends in
the two countries are very similar (see Figure 4), with
slight differences:

There seems to be a generalized consensus (in all the
communes and in both countries) on the need to reduce
fossil fuel burning and on the introduction of RE.

In Chile, there is a slightly greater inclination to sup-
port the introduction of clean energy in companies
and institutions. In Argentina, on the other hand, there

is a slight option for a greater personal inclination to
decreasing the personal carbon footprint and pay taxes
to subsidize the introduction of RE. This last question
generated a fictitious case, because in both countries
the laws subsidize RE and there are no additional taxes
affecting it. Finally, in Chile, where energy transition is
more developed, there are more cases of surveyed per-
sons (16.3% vs. 6.1%) who use solar energy for heating
or for supplying electric power to their homes in a per-
manent or habitual manner.

Figure 4. Visions on ET: Similar Trends in Argentina and Chile

100
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N: AR=295, CL=734
Source: FONDECYT N"1150607 Project database.
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Now, what do we mean when we talk about RE? Those
surveyed show a clear preference for NCRE, and espe-
cially those coming from solar and wind sources. The
guestion was: Which energy sources do you prefer in
promoting energy efficiency and diversification?

Table4. Preference for Alternative Energies (Relative Frequency)

. . San José
Copiap6 | Coyhaique de Maipo Mendoza
Wind 84.5% 89.9% 84.1% 84.1%
Solar 86.8% 87.4% 79.9% 90.5%
Tidal 61.2% 55.0% 65.3% 52.6%
Geothermal | 36.9% 42.8% 42.8% 35.0%
R”:;’;;E'E"er 321% | 401% | 30.8% | 49.8%
Dam HydroE | 37.2% 16.5% 23.5% 73.2%
Gas PP. 16.7% 21.3% 30.7% 29.5%
Biomass 16.1% 24.0% 20.3% 31.5%
Atomic 10.8% 5.4% 10.7% 14.3%
Petroleum | 6% | 2.9% 83% | 67%
Coal PP. 4.5% 2.9% 3.7% 5.1%
N= 218 252 264 295

Source: FONDECYT N"1150607 Project database.

The table shows that the energy sources derived from
fossil fuels (coal or oil thermoelectric plants) are the
least preferred. The preference of Gas PP is above other
sources of fossil fuels (oil and coal). The combined cycles
fed by gas are preferred in a similar way to biomass.
Conventional renewable sources like hydroelectric
dams occupy an intermediate place together with NCRE
Run-of-River Hydro and geothermal. The most pre-
ferred NCRE are tidal sources, but solar and wind energy
clearly take the lead. Figure 5 shows that the trends in
the Argentine and Chilean samples are quite similar.

Figure 5. Preferences for Alternative Energy Sources

Q N Y R S ¢ R
D S ‘o & & O ] v’—) \ R ]
NEFOANE \g\b S FE N é\o® %\5@ C,OVV
& & Q?‘@ &
& & &
N
= Argentina Chile

N: Ar=295, CL=734
Source: FONDECYT N°1150607 Project database.
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The differences regarding preferences for hydroelec-
tric sources in Mendoza are clearly due to the type of
energy regime in place in the province. In contrast,
although Argentina has thermonuclear power plants
and has plans to continue investing in them, sup-
ported by Russia and China (“La energia nuclear” 2017),
it is significant to note that this is not reflected in the
preferences of Argentinians. Indeed, in this respect,
it is important to mention the population’s rejection
of the new nuclear plant project in Rio Negro (Kidd
2017), in view of the Fukushima accident and ecolog-
ical awareness.

The Relevance of Technical Knowledge in the
Construction of the Solution

Local leaders are aware of climate and energy challeng-
es and their discourse is aimed at finding solutions. The
interviewees make it very clear that all of them know
about RE and many of them -the majority— are in favor
of its introduction. This consensus in advancing a less
carbonized economy, however, must be analyzed in
greater details.

The inquiry here is about the factors that affect the
favorable support of RE. The survey data was subjected
to a multinomial logistic regression (see Table 5) espe-
cially suited for non-representative samples specific
for case studies. The analysis focused on those variables
that indicate practices and commitment to renewables.
We used multinomial regression procedure of the SPSS
packet, but for reasons of space, only the most signifi-
cant results are presented.

The variables subjected to the nominal regression
non-parametric test were the questions related to:

Introducing RE as a measure to promote sustainable
energy consumption.

One's own willingness to decrease the carbon
footprint.

The willingness to pay more taxes to subsidize RE.

Personal use of solar technology (electricity or
thermal).

The results are the following:

Local Energy Transition and Technical Knowledge in the Southern Cone: A Sociological Approach | Cristian Parker G.
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Table 5. Multinomial Logistic Regression Models (Only Likelihood Ratio Tests Shown)

Introducing renewable energies

Likelihood ratio contrast Chile Argentina
Effect e |12 | df | s | PR ) 2| e | s
Intersection 451.80 0.00 0 223.05 0.00 0
Sex 455.58 3.78 2 0.15 226.79 3.74 0.15
Age 454.28 2.48 4 0.65 224.84 1.79 4 0.77
Occupation 465.61 13.80 12 0.31 236.50 13.45 14 0.49
Participates in social orgs. 456.81 5.01 2 0.08 224.57 1.53 2 0.47
Political orientation 455.61 3.81 4 0.43 229.74 6.69 4 0.15
Education 457.51 571 4 0.22 229.86 6.82 4 0.15
Energy matrix knowledge 466.60 14.79 4 0.01 232.31 9.27 4 0.05
NCRE knowledge 453.95 2.15 2 0.34 230.37 7.33 2 0.03
Final fit 451.80 66.64 34 0.00 223.05 57.107 36 0.01
Decrease own carbon footprint
Likelihood ratio contrast Chile Argentina
Effect Cleinood | 2| o | sie | Pidied | %2 | o | s
Intersection 920.48 0.00 0 515.64 0.00 0
Sex 921.63 1.15 3 0.76 517.20 1.56 0.67
Age 930.01 9.53 6 0.15 518.49 2.85 6 0.83
Occupation 947.24 26.76 18 0.08 544.71 29.07 21 0.1
Participates in social orgs. 922.87 2.39 3 0.50 517.23 1.59 3 0.66
Political orientation 930.96 10.48 6 0.1 522.89 7.25 6 0.30
Education 926.50 6.02 6 0.42 520.00 435 6 0.63
Energy matrix knowledge 948.11 27.63 6 0.00 525.20 9.55 6 0.14
NCRE knowledge 949.23 28.75 3 0.00 544.80 29.16 3 0.00
Final fit 920.48 146.99 51 0.00 515.64 96.4039 54 0.00
Pay more taxes for renewable energy
Likelihood ratio contrast Chile Argentina
Effect _leiiiﬁﬁgg;ecj x2 df | Sie. 'zl'iiil?ﬁﬂiﬁe‘j x2 df | Sie
Intersection 973.77 0.00 0 491.65 0.00 0
Sex 975.07 1.30 3 0.73 500.40 8.75 0.03
Age 984.07 10.29 6 0.1 497.94 6.30 6 0.39
Occupation 1001.79 28.02 18 0.06 511.26 19.61 21 0.55
Participates in social orgs. 973.99 0.22 3 0.98 493.61 1.97 3 0.58
Political orientation 984.16 10.38 6 0.1 496.72 5.08 6 0.53
Education 980.96 7.19 6 0.30 499.85 8.21 6 0.22
Energy matrix knowledge 994.81 21.04 6 0.00 492.84 1.19 6 0.98
NCRE knowledge 989.95 16.18 3 0.00 509.72 18.08 3 0.00
Final fit 973.77 108.49 51 0.00 491.65 67.6046 54 0.10
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Home use of solar energy *
Likelihood ratio contrast Chile Argentina
-2 log reduced . -2 log reduced .
Effect likelihood x2 | df o SiE | elinood x2 | df | Sig.
Intersection 1072.24 0.00 . 536.25 0.00
Sex 1074.51 2.26 0.69 548.92 12.67 4 0.01
Age 1080.81 8.57 8 0.38 600.73 64.48 8 0.00
Occupation 1095.91 23.67 24 0.48 2581.33 2045.08 28 0.00
Participates in social orgs. 1073.42 117 4 0.88 524.97 4
Political orientation 1077.90 5.65 8 0.69 546.11 9.86 8 0.28
Education 1080.16 7.92 8 0.44 389.47 . 8
Energy matrix knowledge 1074.72 2.47 8 0.96 520.40 8
NCRE knowledge 1086.72 14.48 4 0.01 706.81 170.56 4 0.00
Final fit 1072.24 77.34 68 0.21 536.25 . 72
* AR case without estimation of max. likelihood because of a low N.
Source: FONDECYT N‘1150607 Project database.
The regression models show that the social and Table 6. Factors Associated with RE Acceptability
demographic variables such as sex, age, occupation, ) )
participation in social organizations, and even the Chile Argentina
gdu_catlonal level, as nonparametric variables, have no Energy NCRE Energy NCRE
incidence on the configuration of a favorable performa- Matrix Matrix
tive posture towards the RE, and nor does the political Knowledge|Knowledge |knowledge | Knowledge
orientation of those surveyed. In the Argentinian case, introduci
seX, age and occupation have an incidental effect only n ORE cing As No As As
for home use of solar energy but the data is doubtful
because of alow N DUACE L
) own carbon As As No As
. ) footprints
However, knowledge of the energy matrix and detailed P
. . ay more
knowledge abouF various l<'1nds of NCRE, !<ey glements T As As No As
of what we consider technical knowledge in this paper, NCRE
appear as incidental variables associated with those HETiE 16E
pro-ET postures. We asked participants whether they of solar No As InD As
had in-depth knowledge of what solar, wind, geother- energy

mal, and biomass energies dealt with. Finally, we asked
them whether they were aware of the energy matrix
and whether they knew what it meant.

In short, as shown in Table 6, there are associations
between variables that indicate acceptability of the ET
towards RE, and variables related to technical knowledge.

This set of factors is multivariate, so we are not postu-
lating simple causality, but the associations reflect that
greater technical knowledge leads to greater acceptabil-
ity of and commitment to ET and RE. Differences such
as the use or not of solar technologies must be noted,
as these seem to be more directly related to greater

NB: As=Associated; No=No Associated; InD=Insufficient data.

Source: FONDECYT N"1150607 Project database.

knowledge of renewable technologies. Knowledge of
the energy matrix seems to be a factor that has a greater
effect in the Chilean cases than it does in Mendoza, pos-
sibly due to Chile’s more advanced status in ET. Finally,
proper knowledge of what the NCRE and technologies
are seems to have a greater effect than any other vari-
able on ET acceptability in all the cases studied.

Quantitative data can be complemented here with the
analyzed discourse (see Table 7).

Local Energy Transition and Technical Knowledge in the Southern Cone: A Sociological Approach | Cristian Parker G.
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Table 7. Vision of Technical Knowledge among Those Interviewed

Copiap6

Coyhaique

San José de Maipo

Mendoza

Vision of technical knowledge

Relevance of knowl-
edge in the transition
towards RE.

All the actors see the
task of knowledge
as a middle-term
one, linked with
socio-environmental
education. The term
illiteracy in energy
topics is mentioned.
Itis acultural

issue that must be
dealt with when

The knowledge is found
in specialized persons,
there is no knowledge
at a general level. It
belongs to specialized
persons linked with
both energy and tourist
enterprises.

It is essential for
the conservation
of the Cajon

del Maipo, and
this implies

the creation

of a culture of
commitment to
the environment
that must first
be generated in

Itis relevant to
develop NCRE
projects in the
region to increase
energy offer for the
local housing and
industrial demand.
This requires
knowledge that
must be developed
by specialists at

Relevance of
knowledge.

thinking about new schools, creating universities.
generations. awareness in those

who live in and

visit the place.
Very important. The actors point Itis vital to Generating
Notwithstanding, it | out that there are generate knowledge is

is only mentioned
in formal education
with pupils.

different kinds and
levels of knowledge.
For example, educating
in energy efficiency

at the home, which is
a fundamental issue
(thermal insulation

of houses), but also

in the generation of
residential energy. A
potential is seen in the
use of water courses
for small power plants
and in wind energy.

knowledge. All

the actors point
out that there is
much ignorance
with respect to the
NCRE and their
scope, as well as
on their efficiency
and costs. They
believe that this
must start with
children in school.

vital for all the
interviewees.

It must start at
school, without
leaving aside the
development of
technical and
professional studies
on this matter.

Critical vision of
technocracy.

They identify
technocracy with
bureaucracy.
Consequently there
is anegative vision
in that respect.
Obstacles by
central agencies
for solving legal
matters of the
projects are
mentioned.

A technocratic vision is
seen in State agencies.

Negative
characteristics are
attributed to them
linked with the State’s
bureaucracy.

Technocracy is
identified with
the State and the
engineers of large
companies.

Itis seen
negatively, and in
order to deal with
it, people have to
generate their own
knowledge.

Thereis a
predominant vision
that technocracy
delays the
development of a
clean energy matrix.
Itisidentified with
State agencies.

Democratization of
energy knowledge.

Itis necessary

and basic for the
development of the
awareness of NCRE,
and it is associated
with formal
education.

It is seen as urgent.

It must begin in the
formal education
system, since that
implies a mid-range
effort. All the actors
see that there is much
ignorance and incorrect
knowledge with
respect to the NCRE.

Generating and
transferring
knowledge is vital
for carrying out
NCRE projects.
The State must
support these
initiatives in the
Maipo basin so to
preserve it.

The development
of knowledge is key
for the installation
of NCRE. Without
that knowledge it is
impossible to think
of a good reception
for those energies,
so we must start
with schools. There
is energy illiteracy
that must be
reduced.

Source: Interviews FONDECYT N°1150607 Project database, project 2015-2016.
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In general, the discourse values knowledge as a main
factor that affects the vision of environmental and
energy issues. However, different emphases are not-
ed, because in Copiap6 and San José de Maipo they talk
about an “environmental culture” that should include
energy issues, but the technical expertise and the
knowledge divide involved in decarbonization is not
recognized. In contrast, in Coyhaique and Mendoza
they give relevance to the knowledge produced and
reproduced by specialists.

In all cases, the importance of environmental education
at school is highlighted, but in Coyhaique and Mendoza
the levels and specializations of technical knowledge
are mentioned. In San José de Maipo technical knowl-
edgeisnotedbyits absencein the population.In general,
technocracy is identified with the technopolitical elites
(state bureaucracy) and they are regarded negatively.

The survey allowed us to clarify where technical
knowledge comes from and which vectors increase
it. Most of the interviews and the field observations
in the various localities, both in Chile and Mendoza,
deliver background information that sheds light on at
least three instances by means of which the local actors
acquire greater technical knowledge on RE and can
improve their negotiating capability:

a. Environmental education, and in particular by
means of training courses dealing explicitly with
climate change and the energy issue. Environmental
education about conservation matters, recycling or
sustainable consumption is not enough, because it
does not deliver specific information on the NCRE
and does not refer to their management, and
implementation.

b. Specific training promoted by the authorities or by
ecological NGOs on the energy issue, and in partic-
ular on NCRE.

c. Demonstration effects generated by local projects
and enterprises that introduce solar panels, solar
water heating plants or wind power plants promot-
ed by public policies, local or foreign companies, or
NGOs concerned with the energy problem, provided
those pilot experiments have been conducted with
the active participation of the local citizens.

It was mentioned in several interviews, and process-
es experienced in communes such as Coyhaique and
San José de Maipo, reveal that a greater technical
knowledge may be associated with the resistance
movements against megaprojects. But it is not proven
that movements such as Patagonia sin Represas (Pata-
gonia without Dams) against dams like the Hidroaysén
project in Coyhaique or the movement against the Alto
Maipo hydroelectric project in San José de Maipo (Park-
er 2017), have had some impact on technical energy

TEMAS VARIOS

knowledge. Generally, these resistance movements are
motivated by multiple,issues, defense of the ecosystem,
scenery, water rights, protest against the companies’
monopolies, impact on tourism and other businesses,
opposition to energy policies, and not by the existence
of alternative RE sources (Schaeffer and Smits 2015;
Hernando and Blanco 2016; Agostini, Silva, and Nasirov
2017; Watkins et al. 2017; Baigorrotegui 2019).

Environmental movements that resist energy megaproj-
ects and give rise to environmental awareness, do
not necessarily contribute with the information and
technical knowledge needed to promote and accept RE
(Mendoza and Pérez 2010), something that must be fur-
ther studied.

Finally, corroborating the importance of the knowledge
factor, those surveyed explicitly admit -in response to
explicit questions— the need for more technical infor-
mation on the matter when dealing with RE and energy
transition.

The following figures reveal information regarding
the obstacles that the local leaders face with respect
to the introduction of RE, and especially NCRE in their
communes (see Figure 6).

Figure 6. Main Obstacles to Promoting Renewable Energies
(Argentina and Chile)

~ lLackof 93.6
Vore PZZ2IATLILLLIILAILLLL
EXPENSIVE e e e e e e e e e e e e e e s e e e o] 74.8
s PIZIZITITITITIIZ
efficient ¢ e e e e e n e et e ittt ee] 666
Heslth 222727223297
risks B e e e e s u e e e d 463
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@ Chile

@Argentina

N: AR=295, CL=734
Source: FONDECYT N"1150607 Project database.

A very similar trend with slight variations is clearly
seen: In both countries the main obstacle or difficulty
for promoting the RE in the communes is the lack of
available information. In Argentina, the levels are a
little higher (94% vs. 89%), and this is coherent with
the fact that at the time of the interview there was a
slightly delayed transition towards decarbonization
in the country. Costs and market reasons seem to be
equally pertinent. Fear that RE will be more expensive
than conventional fossil fuel sources is a concern of
three out of four of those surveyed. The fear that they
may not be sufficiently efficient is somewhat greater in
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Chile (67%) than in Argentina (57%), and in Chile there
is greater concern for the possible health impacts of
these new energy technologies (46% vs. 30% in AR).

As a matter of fact, the lack of knowledge and aware-
ness is one of the obstacles to implementing a full RE
supply, especially among Latin American policy mak-
ers, as mentioned in the 2016 GFR REN21world survey
on renewables (REN21 2017, 21).

Indeed, the common sense of the local leaders surveyed
is perceiving lack of information on renewables as a
main obstacle for encouraging and empowering people
to take part in LET. Coherently, those surveyed declare
that there is a need for broad environmental education
about global warming and energy transition. An average
of 84% of those surveyed in the samples in Chile and 81%
in the Mendoza sample (AR) fully agree with that idea.

There is consensus among those interviewed in the
three Chilean communes and in Mendoza that the
role of environmental education is important, and this
implicates the new generations. Also mentioned as
important is the training of energy technitians in local
schools who can install and maintain the new tech-
nology and also developing professional training and
research in RE technologies at local universities.

The need to democratize energy information is reflected
in the fact that a majority rejects the idea that they are
exclusively technical matters. To the question that “Only
technicians, experts, and those who are directly involved
must make decisions on electricity, fuels, and energy
issues because they are technical matters,” 67% of the
samples in Chile and 63% of those in Argentina disagree.

Environmental and energy issues require citizen par-
ticipation so LET is supposed to involve even ordinary
citizens. Seventy-nine percent of those surveyed in
Chile and 74% in Argentina declare that they complete-
ly agree with promoting citizen participation. Local
leaders’ discourse supports participation in energy pol-
icies and investments in RE in the communes.

Citizen participation in environmental evaluation is
mentioned by many of those interviewed in various
communes, especially in relation to megaprojects. In
several cases, working with local communities for
energy or mining projects requires different stag-
es of participation. This has implied the formation
-for example, in Copiap6— of specialized teams by the
companies and consultants that work directly with
local communities, experiences that in general are
well evaluated, but the evidence compiled in the field
shows that participation in consultation processes in
environmental evaluations is restricted to top-down
initiatives. They do not promote local initiatives and
local innovation and are not geared towards general
training on LET.

Analysis and Comments. The Relevance
of Socio-Technical Knowledge

The analysis of the data gathered in the different com-
munes studied in both countries show that similarities
are evident: they obey to the same trends that go in
favor of the introduction of renewables. The differ-
ences seen in terms of the social construction of the
problem are minor. In defining the solution, local actors
establish an interpretative frame that installs a com-
mon sense favorable to RE and ET, this tendency is clear
and shared on both sides of the Andes.

The discourse of the local actors interviewed and sur-
veyed recognizes that the information and knowledge
factor is a powerful element that can turn into a coad-
jutant of actions empowering the introduction and
development of NCRE in their communes. The survey,
which we have examined extensively by regression anal-
ysis, indicates that technical knowledge is an important
support for the local actors in their effort for decarbon-
ization. Precisely, it is mentioned that the obstacles for
the NCRE are preceded by the lack of information, more
than by market related matters (prices) or efficiency,
even though these latter factors are quite indicative.
Literature has shown that the recent speeding up of the
introduction of RE, both in Argentina and in Chile, is due
substantially to technological advances, making them
more efficient, and that the prices of the renewables are
now much more competitive and even more attractive
to both investors and consumers (IEA 2017; EY Power
& Utilities 2017). Finally, environmental education and
citizen’s participation are widely supported as ways of
ensuring that the citizens are empowered and fulfil a
more active role in this transition.

However, what should be subject to further research is
the apparent lower impact of the territorial variables
over the framing of renewable energies by local actors.

The consensus of the respondents in all the communes
in both countries about the diagnosis of climate change
and the energy solution is remarkable. We recognize
here the fact that public concern for the environment is
not a monopoly of affluent and industrialized countries,
as the classical thesis of post-materialism has antic-
ipated (Dunlap and York 2008; Martinez Alier 2009;
Running 2012). A significant number of those inter-
viewed in different positions and communes are aware
that the environment is linked with energy problems
and that environmental justice is also related to the
democratization of energy.

The vision of the local actors studied in our four cas-
es is clearly differing to that of the economicist and
extractivist national elites in these countries (REN21
2017; Ryan 2017). This trend reveals the plausibility of
the introduction of an alternative paradigm, the NEP
(New Ecological Paradigm) in Dunlap’s terms (Dunlap

rev.estud.soc. No. 72 - abril-junio « Pp. 2-17 - ISSN 0123-885X - e-ISSN 1900-5180 - https://doi.org/10.7440/res72.2020.01



and Mertig 1997). This perspective focuses on energy
system changes favoring decentralized and renewable
forms of energy production and distribution as well as
local control over energy issues (Fairchild and Wein-
rub 2017), and rejects centralized, mainly fossil driven,
structures with large-scale power plants.

The analysis of the results reveals that technical
knowledge is a key factor of transition transforming
the theoretical discourse into a performative one. This
means that knowledge might transform potential
actors’ agency into a functioning agency. In this sense,
we can now speak of socio-technical knowledge because
it is not an aseptic knowledge, but rather, it is full of
social and political connotations, including those that
have an impact on public energy policy.

In all the cases studied the “bottom up” initiatives have
not been duly stimulated and even less so, supported,
although thereis, as we have seen, a favorable interpre-
tive frame of local action. Asymmetries of knowledge
and power (Fuchs, Hofkirchner, and Klauninger 2002)
must be addressed to increase local empowerment and
negotiating capacities. Traditionally, environmental
planning and energy projects have been the domain of
highly trained experts. Several failures have occurred,
as these experts rarely had the benefit of detailed local
knowledge and failed to generate community support
for policy changes.

From a theoretical framework the results of our
research highlight the need to advance into new per-
spectives that must consider a multiplicity of local,
regional and global variables and complement the
techno-economic, socio-technical and political global
perspectives for analyzing national energy transitions
(Cherp et al. 2018).

Conclusion

The results of our research on the selected communes
in Argentine and Chile have evidenced that the inter-
pretive frame of the local actors is highly favorable to
the LET. Not only is there good acceptability of NCRE,
but also a general idea in the direction in which an ener-
gy-sustainable and decarbonized society must advance.

The mixed and comparative methodology used has
shown us that the socio-technical knowledge variable
affects acceptability and the promotion of RE. Indeed,
one of the factors that emerge as decisive and supports
our initial hypothesis is that socio-technical knowledge
has an effect in activating the agency of local actors. We
have not found any literature that reaches these same
conclusions. They are indeed relevant to enhance our
understanding of the interplay between local actors and
national and transnational actors in energy megaproj-
ects of the transitional processes in the Southern Cone.

TEMAS VARIOS

Our research suggests that within a knowledge democ-
ratization perspective, exogenous socio-technical
knowledge might be transformed into endogenous local
community knowledge on energy. The attempts for a
rapid energy transition in the local milieu in developing
countries coming from an exclusive top-down dynamic
can even have negative consequences. The recognition
of local actors, local knowledge and the knowledge dia-
lectic that must be reproduced on-site might improve
the chances of a successful long term LET. Local level
energy transitions and the democratization of the pow-
er system (Thompson and Bazilian 2014; Szulecki 2017)
must consider the challenges of socio-technical knowl-
edge and asymmetries of power. The democratization of
socio-technical knowledge begins with the overcoming
of energy illiteracy at local level which implies the need
for great local level efforts in informational, educa-
tional and knowledge transfer, including communities’
self-induced empowerment. Citizen participation with
open deliberation, and inclusionary governance struc-
tures must accompany these processes.

References

1. Agostini, Claudio, Carlos Silva, and Shahriyar Nasirov.
2017.“Failure of Energy Mega-Projectsin Chile: A Critical
Review from Sustainability Perspectives.” Sustainability
9 (6): 1-17. https://doi.org/10.3390/su9061073

2. Ahlborg, Helene. 2017. “Towards a Conceptualization
of Power in Energy Transitions.” Environmental
Innovation and Societal Transitions 25:122-141. https://
doi.org/10.1016/j.eist.2017.01.004

3. Baigorrotegui, Gloria. 2019. “Destabilization of Energy
Regime and Liminal Transition through Collective Action
in Chile.” Energy Research & Social Science 55:198-207.

4. Baigorrotegui, Gloria and Cristidn Parker, eds. 2018.
¢Conectar o desconectar? Comunidades energéticas
y transiciones hacia la sustentabilidad. Santiago:
Editorial Estudios Avanzados; IDEA; USACH.

5. Bajoit, Guy. 2015. La maison du sociologue. Pour une
théorie sociologique générale. Louvain-la-Neuve:
Editions Academia-L'Harmattan.

6. Baker, Reg, J. Michael Brick, Nancy A. Bates, Mike
Battaglia, Mick P. Couper, Jill A. Dever, Krista J. Gile,
and Roger Tourangeau. 2013. “Summary Report of
the AAPOR Task Force on Non-probability Sampling”.
Journal of Survey Statistics and Methodology 1 (2):
90-143. https://doi.org/10.1093/jssam/smt008

7. Benford, Robert D. and David A. Snow. 2000. “Framing
Processes and Social Movements: An Overview and
Assessment.” Annual Review of Sociology 26 (1): 611-
639. https://doi.org/10.1146/annurev.soc.26.1.611

8. Berger, Peter L. and Thomas Luckmann. 1966. The
Social Construction of Reality. Garden City: Doubleday.

9. Berkhout, Frans, Peter Marcotullio, and Tatsuya
Hanaoka. 2012. “Understanding Energy Transitions.”
Sustainability Science 7 (2): 109-111. https://doi.
org/10.1007/s11625-012-0173-5

Local Energy Transition and Technical Knowledge in the Southern Cone: A Sociological Approach | Cristian Parker G.

15



16

TEMAS VARIOS

10.

11

12.

14.

16.

17.

18.

19.

20.

21.

Catney, Philip, Sherilyn MacGregor, Andrew Dobson,
Sarah Marie Hall, Sarah Royston, Zoe Robinson,
Mark Ormerod, and Simon Ross. 2014. “Big Society,
Little Justice? Community Renewable Energy and the
Politics of Localism.” Local Environment 19 (7): 715-730.
https://doi.org/10.1080/13549839.2013.792044
Cherp, Aleh, Vadim Vinichenko, Jessica Jewell, Elina
Brutschin, and Benjamin Sovacool. 2018. “Integrating
Techno-Economic, Socio-Technical and Political
Perspectives on National Energy Transitions: A
Meta-Theoretical Framework.” Energy Research and
Social Science 37: 175-190. https://doi.org/10.1016/j.
erss.2017.09.015

Ciapuscio, Héctor. 1996. “El
Tecnolégico.” Redes 3 (6): 177-194.
Cowell, Richard, Gill Bristow, and Max Munday. 2011.
“Acceptance, Acceptability and Environmental Justice:
The Role of Community Benefits in Wind Energy
Development.” Journal of Environmental Planning and
Management 54 (4): 539-557. https://doi.org/10.1080/
09640568.2010.521047

Del Canto, Ero and Alicia Silva. 2013. “Metodologia
cuantitativa: abordaje desde la complementariedad
en Ciencias Sociales.” Revista de Ciencias Sociales (Cr)
3 (141): 25-34.

Deng, Jing, Gordon J. Walker, and Guy Swinnerton.
2006. “A Comparison of Environmental Values and
Attitudes between Chinese in Canada and Anglo-
Canadians.” Environment and Behavior 38 (1): 22-47.
https://doi.org/10.1177/0013916505278458
Devine-Wright, Patrick. 2005. “Local Aspects of UK
Renewable Energy Development: Exploring Public
Beliefsand Policy Implications.” Local Environment 10(1):
57-69. https://doi.org/10.1080/1354983042000309315
Direccién de Estudios Sociales del Instituto de
Sociologia de la Pontificia Universidad Catdlica de Chile
(DESUC). 2018. “Informe final: ‘Encuesta Nacional de
Medio Ambiente 2018™. Ministerio de Medio Ambiente
de Chile, accessed May 14, 2019, https://mma.gob.
cl/wp-content/uploads/2018/03/Informe-Final-
Encuesta-Nacional-de-Medio-Ambiente-2018.pdf
Dunlap, Riley E. and Angela Mertig. 1997. “Global
Environmental  Concern: An  Anomaly for
Postmaterialism.” Social Science Quarterly 78: 24-29.
Dunlap, Riley E. and Richard York. 2008. “The
Globalization of Environmental Concern and The
Limits of The Postmaterialist Values Explanation:
Evidence from Four Multinational Surveys.” The
Sociological Quarterly 49 (3): 529-63. https://doi.
org/10.1111/j.1533-8525.2008.00127.x

EY Power & Utilities. 2017. “Renewable Energy Country
Attractiveness Index-RECAI. The Retail Energy
Revolution.” EY Power & Utilities, accessed May 14,
2019, https://www.ey.com/publication/vwluassets/
ey-recai-issue-50-october-2017/$file/ey-recai-issue-
50-october-2017.pdf

EY Power & Utilities. 2019. “RECAI Issue 53: Index
Scores.” EY Power & Utilities, accessed May 14, 2019,
https://assets.ey.com/content/dam/ey-sites/ey-com/

Conocimiento

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

es_mx/topics/power-and-utilities/ey-recai-index-53-
scores-ladder.pdf

Fairchild, Denise and Al Weinrub. 2017. Energy
Democracy. Advancing Equity in Clean Energy Solutions.
Washington: Island Press; Center for Resource
Economics.

FGV Energia. 2016. Un andlisis comparativo de la
transicion energética en América Latina y Europa.
Lima: Konrad Adenauer Stiftung.

Froestad, Jan and Clifford Shearing. 2017. “Energy and
the Anthropocene: Security Challenges and Solutions.”
Crime, Law and Social Change 68 (5): 515-28. https://
doi.org/10.1007/s10611-017-9700-8

Fuchs, Christian, Wolfgang Hofkirchner, and Bert
Klauninger. 2002. “The Dialectic of Bottom-up and
Top-down Emergence in Social Systems.” INTAS
Project “Human Strategies in Complexity”, Research
Paper No. 8. https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=385300

Fuchs, Gerhard and Nele Hinderer. 2016. “Towards
a Low Carbon Future: A Phenomenology of Local
Electricity Experiments in Germany.” Journal
of Cleaner Production 128: 97-104. https://doi.
org/10.1016/j.jclepro.2016.03.078

Giddens, Anthony. 1984. The Constitution of Society.
Cambridge: Polity Press.

Hernando, Maite and Gustavo Blanco. 2016. “Territorio
y energias renovables no convencionales.” Gestién y
Politicia Publica 25 (1): 165-202.

International Energy Agency (IEA). 2017. Renewables
2017. Analysis and Forecasts to 2022. Paris: OECD; IEA.
Kidd, Natalia. 2017. “Crece el rechazo ciudadano
a proyecto de planta nuclear en la Patagonia
argentina.” EFE, July 30, https://www.efe.com/efe/
cono-sur/cronicas/crece-el-rechazo-ciudadano-
a-proyecto-de-planta-nuclear-em-la-patagonia-
argentina/50000803-3339523

“La energia nuclear acercd al pais a la OCDE.” 2017. El
Economista, May 22, http://www.eleconomista.com.
ar/2017-05-la-energia-nuclear-acerco-al-pais-la-ocde/
Latinobarémetro. 2017. Informe 2017. Buenos Aires:
Corporacién Latinobardmetro.

Leff, Enrique. 2000. “Espacio, lugar y tiempo: la
reapropiacién social de la naturaleza y la construccion
local de la racionalidad ambiental.” Desenvolvimento e
Meio Ambiente 1: 57-69. https://doi.org/10.5380/dma.
v1i0.3057

Leiserowitz, Anthony A., Robert W. Kates, and
Thomas M. Parris. 2006. “Sustainability Values,
Attitudes, and Behaviors: A Review of Multinational
and Global Trends.” Annual Review of Environment
and Resources 31(1): 413-44. https://doi.org/10.1146/
annurev.energy.31.102505.133552

Marshall, Martin N. 1996. “Sampling for Qualitative
Research.” Family Practice 13 (6): 522-526. https://doi.
org/10.1093/fampra/13.6.522

Martinez Alier, Joan. 2009. El ecologismo de los pobres.
Conflictos ambientales y lenguajes de valoracion.
Barcelona: Editorial Icaria.

rev.estud.soc. No. 72 - abril-junio « Pp. 2-17 - ISSN 0123-885X - e-ISSN 1900-5180 - https://doi.org/10.7440/res72.2020.01



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Mendoza, Emma and Vadim Pérez. 2010. “Energias
renovables y movimientos sociales en América
Latina.” Estudios Internacionales 43 (165): 109-128.
Miroff, Nick. 2017. “‘A Solar Saudi Arabia’ While Trump
Promotes Coal, Chile and Others Are Turning to Cheap
Sun Power.” The Washington Post, March 31, https://
www.washingtonpost.com/sf/world/2017/03/31/
while-trump-promotes-coal-other-countries-are-
turning-to-cheap-sun-power/?noredirect=on&utm_
term=.3b4f7896b0b

Navarrete, Daniel Manuel and Christine Buzinde.
2010. “Socio-Ecological Agency: From ‘Human
Exceptionalism’ to Coping with ‘Exceptional’ Global
Environmental Change.” In The International
Handbook of Environmental Sociology, edited by
Michael Redclift and Graham Woodgate, 136-149.
Cheltenham: Edward Elgar Publishing.

Norefia, Ana Lucia, Noemi Alcaraz-Moreno, Juan
Guillermo Rojas, and Dinora Rebolledo-Malpica. 2012.
“Aplicabilidad de los criterios de rigor y éticos en la
investigacion cualitativa.” Aquichan 12 (3): 263-274.
Parker, Cristian. 2017. “Chili: société civile en
mouvement face au modéle néolibéral.” Alternatives
Sud 24: 49-56.

Petit, Vicent. 2017. The Energy Transition. An Overview
of the True Challenge of the 2Ist Century. Charm:
Springer.

Poortinga, Wouter, Linda Steg, and Charles Vlek. 2004.
“Values, Environmental Concern, and Environmental
Behavior: A Study into Household Energy Use.”
Environment & Behavior 36 (1): 70-93. https://doi.
org/10.1177/0013916503251466

Rand, Joseph and Ben Hoen. 2017. “Thirty Years of
North American Wind Energy Acceptance Research:
What Have We Learned?” Energy Research & Social
Science  29: 135-148.  https://doi.org/10.1016/j.
erss.2017.05.019

RENZ21. 2017. “Renewables 2017 Global Status Report.”
REN21, accessed May 14, 2019, http://www.ren21.net/
gsr-2017

Ropohl, Giinter. 1999. “Philosophy of Socio-Technical
Systems.” Techné: Research in Philosophy and
Technology 4 (3): 186-194.

Running, Katrina. 2012. “Examining Environmental
Concern in Developed, Transitioning and Developing
Countries.” World Values Research 5 (1): 1-27.

Ryan, Daniel. 2017. “Politics and Climate Change:
Exploring the Relationship between Political Parties
and Climate Issues in Latin America.” Ambiente &
Sociedade 20 (3): 271-286.

Schaeffer, Colombina and Mattijs Smits. 2015.
“From Matters of Fact to Places of Concern? Energy,
Environmental Movements and Place-Making in Chile
and Thailand.” Geoforum 65: 146-157. https://doi.
org/10.1016/j.geoforum.2015.07.021
Schleicher-Tappeser,  Ruggero.  2012.  “How
Renewables Will Change Electricity Markets in the
Next Five Years.” Energy Policy 48: 64-75. https://doi.
org/10.1016/j.enpol.2012.04.042

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

TEMAS VARIOS

Smith, Adrian. 2005. “The Alternative Technology
Movement: An Analysis of Its Framing and
Negotiation of Technology Development.” Human
EcologyReview 12(2):106-119. https://doi.org/10.1016/j.
eist.2015.02.002

Smith, Adrian, Tom Hargreaves, Sabine Hielscher, Mari
Martiskainen, and Gill Seyfang. 2016. “Making the
Most of Community Energies: Three Perspectives on
Grassroots Innovation.” Environment and Planning A 48
(2): 407-432. https://doi.org/10.1177/0308518X15597908
Smith, Adrian, Jan-Peter VoR, and John Grin. 2010.
“Innovation Studies and Sustainability Transitions:
The Allure of the Multi-Level Perspective and Its
Challenges.” Research Policy 39 (4): 435-448. https://
doi.org/10.1016/j.respol.2010.01.023

Sovacool, Benjamin K. 2016. “How Long Will It Take?
Conceptualizing the Temporal Dynamics of Energy
Transitions.” Energy Research & Social Science 13: 202-
215. https://doi.org/10.1016/j.erss.2015.12.020

Stolten, Detlef and Viktor Scherer. 2013. Transition to
Renewable Energy Systems. Weinheim: Wiley-VCH.
Szulecki, Kacper. 2017. “Conceptualizing Energy
Democracy.” Environmental Politics 27 (1): 21-41.
https://doi.org/10.1080/09644016.2017.1387294
Temper, Leah, Daniela del Bene, and Joan Martinez-
Alier. 2015. “Mapping the frontiers and front lines of
global environmental justice: the EJAtlas.” Journal of
Political Ecology 22: 255-278.

Thompson, Grifin and Morgan Bazilian. 2014.
“Democratization, Energy Poverty, and the Pursuit
of Symmetry.” Global Policy 5 (1): 127-31. https://doi.
org/10.1111/1758-5899.12103

Toke, David. 2011. “Ecological Modernisation, Social
Movements and Renewable Energy.” Environmental
Politics 20 (1): 60-77. https://doi.org/10.1080/0964401
6.2011.538166

Turcu, Catalina, Yvonne Rydin, and Brent Pilkey. 2014.
“Energyinthe Locality: A Case for Local Understanding
and Action.” Local Environment 19 (5): 469-478. https://
doi.org/10.1080/13549839.2014.921388

Ulli-Beer, Silvia, ed. 2013. Dynamic Governance of
Energy Technology Change: Socio-Technical Transitions
towards Sustainability. Heidelberg: Springer-Verlag B.
United Nations Department of Economic and Social
Affairs (UN DESA). 2015. 2015 Energy Statistics
Yearbook. New York: United Nations. https://unstats.
un.org/unsd/energy/yearbook/default.htm

Watkins, Graham, Sven-Uwe Mueller, Hendrik Meller,
Maria Cecilia Ramirez, Tomas Serebrisky, and Andreas
Georgoulias. 2017. Lecciones de cuatro décadas de
conflicto en torno a los proyectos de infraestructura
en Ameérica Latina y el Caribe. Washington: Banco
Interamericano de Desarrollo.

World ValuesSurvey(WVS).2014.“World ValuesSurvey
Wave 6 (2010-2014).” World Values Survey, accessed
May 14, 2019, http://www.worldvaluessurvey.org/
WVSDocumentationWV6.jsp

. Yin,RobertK.2003.Case Study Methodology. Thousand

Oaks: Sage Publications.

Local Energy Transition and Technical Knowledge in the Southern Cone: A Sociological Approach | Cristian Parker G.

17



