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Abstract

This article addresses a dialogue process regarding the implementation of an energy policy based
on the development of wind power in Uruguay. This policy is the major component of a national
strategy of diversification of the energy matrix based on renewable sources initiated by the
Uruguayan government in 2005. We focus on the development of a cognitive niche regarding wind
energy emphasizing a virtuous articulation between academia and government. Results are pre-
sented as a narrative of the development of wind energy engaging with the literature on techno-
logical transitions and innovation systems. The transition resembles a transformation path in three
phases during which relationships among different communities evolved. The analysis addresses
the importance of learning spaces on energy-related topics and the leading role of the State in the

transformation.
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1. Introduction

Energy transitions to renewable sources require major transform-
ations in processes, practices, and knowledge about energy sources,
production, distribution, control, and regulations, among others.
Worldwide there are diverse private initiatives, public policies, and
social movements involving transformations from conventional
forms of energy to cleaner ones based on renewable sources (Kamp
2008; Strachan et al. 2006). Transformations were initiated in
Europe followed by large investments in research and development
at specialized institutions, particularly in Germany and Denmark
(Ammonit 2016). In Latin America, Brazil has led the initiatives for
energy change based on a national program later followed by Chile,
Uruguay, Peru, and Argentina (Aquino Juarez et al. 2014; Global
Wind Energy Council 2015). Uruguay has recently developed a na-
tional energy policy (NEP), which guarantees electric energy supply
while reducing dependency from foreign sources, fostering environ-
mental protection, and promoting the development of local capaci-
ties. This energy policy is the basis for the transformation of the
Uruguayan energy matrix.

Historically, the sources for the generation of electricity in Uruguay
have been thermoelectric generation based on imported fossil oil and lo-
cally produced hydroelectric power. In the 1990s, an increasing energy
demand coupled with the physical impossibility of augmenting hydro-
electric generation capacity and the failure of a market integration strat-
egy with Argentina, established the land mark to start working on an

autonomous transformation of the electric matrix. This situation was
on the basis of the initiation of the NEP 2005-30 conceived as a tool to
foster development and social integration. The NEP evolved from a pro-
cess of dialogue among multiple actors related to energy production
and was supported by all political parties represented at the National
Congress. A major goal of the NEP is the diversification of energy sour-
ces emphasizing the importance of native and renewable energies as a
way to reduce dependency from fossil oil imports. The NEP thus be-
came a national State policy with long-term goals backed up by a wide
social and political support.

Still in progress, the transformation of the Uruguayan energy
matrix already reduced oil imports and dependency from weather
conditions for the generation of electric power for residential, indus-
trial, and commercial sectors. Renewable sources were promoted
leading to the incorporation of wind energy, biomass, and solar en-
ergy for electricity generation. Therefore, in 2015, the electric ma-
trix was composed by 54 per cent hydropower, 12 per cent eolic, 19
per cent biomass, and 15 per cent of petroleum (Ministerio de
Industria, Energia y Mineria [MIEM] (a) n.d.). Eolic energy was
inexistent up to 2013 when it represented 2 per cent of the electric
matrix (Ministerio de Industria, Energia y Mineria [MIEM] (b)
n.d.). Thus, eolic energy grew and established itself as a suitable op-
tion for the transformation.’

This article focuses on the process of incorporation of wind
power to the electric matrix in which different stakeholders played
diverse roles in the dialogue regarding energy production. Different
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from other transitions involving wind energy with varied innovation
strategies (Kamp 2010), the Uruguayan experience was not based on
the development of new technology. Major components of wind
parks (turbines) are imported as design and manufacturing was out
of the reach for Uruguayan actors. Local entrepreneurs are mainly
investors and industrial initiatives focused on low technological
components such as transformers and transmission lines. The intro-
duction of a new energy source and additional entry points into an
electric grid required automated monitoring and prediction proced-
ures to allow the shift from one source to another when needed. A
technical solution was locally developed at the university as a simu-
lation-free software (SimSEE) operated by the national energy enter-
prise for the command of the electric grid (Television Nacional de
Uruguay [TNU Canal Cinco] 2016). At the core of the process there
were changes in regulations regarding the use and production of en-
ergy, emergence of new actors, transformation of user practices, and
generation of new expert knowledge on the subject. For instance, it
was necessary to strengthen technical capacities and invigorate fi-
nancial resources at the National Energy Directorate (DNE, by its
Spanish acronym), the body leading the design of the energy policy
since 2005 at the Ministry of Industry, Energy, and Mining. Also,
the Eolic Energy Uruguayan Association (AUDEE, by its Spanish
acronym) was created in 2009 clustering firms and individuals
involved in the development of wind power. At the regulatory level,
a complementary legal framework for the generation and distribu-
tion of energy was necessary including regulations for access to grid
connections, for the construction and operation of wind parks, as
well as environmental, legal, financial, and tax-related aspects.

In the following pages, the development of wind energy is pre-
sented engaging with the literature on technological transitions and
innovation systems. The study is based on multiple sources of infor-
mation including eight interviews with energy officials, university re-
searchers, and private investors, analysis of technical reports, policy
documents, public databases, and conference presentations. The
transition is examined throughout different phases in the dialogue in
which stakeholders (Dutrénit et al. 2017) played diverse roles in the
construction of social, political, and technical agreements regarding
energy production.

2. On technological and energy transitions

This section introduces the theoretical concepts to be used in the
analysis of the development of wind energy in Uruguay as a suitable
option for the transformation of the electric matrix. The concept of
technological transitions guided the search for an understanding of
this transformation.

Technological transitions are ‘major, long-term technological
changes in the way societal functions are fulfilled [by sociotechnical
configurations]. TT do not only involve changes in technology, but
also changes in user practices, regulation, industrial networks, infra-
structure, and symbolic meaning or culture’ (Geels 2002: 1257). The
stability of a sociotechnical configuration therefore depends on
interrelated elements of varied natures. Elements’ configuration and
their linkages result from the activities ‘aligned to each other and co-
ordinated’ among different social groups (Geels 2002: 1259). Thus,
social groups through coordinated activities can reproduce or trans-
form established configurations.

The evolution of sociotechnical configurations will rest upon the
relationships among the landscape, the sociotechnical regime involv-
ing multiple dimensions (technology, user practices and markets, sym-
bolic meaning of technology, infrastructure, industry structure, policy,

and techno-scientific knowledge) and technological niches. Niches are
protective spaces where real-world experimentation and development
of sustainable technologies can take place shielded from market forces
during incubation (Smith 2007; Geels and Schot 2007). They ‘provide
the seeds for systemic change,” on the basis of social network develop-
ment, learning, and articulation processes (Geels 2011: 27).

Niches are conceived as organizational fields in which different
group communities interact according to shared rules (regulative,
normative, cognitive) and coordinated actions. Rules tend to fluctu-
ate as they are still in the making with communities being small and
unstable. Actors create and modify rules at the same time they are
shaped by them. In this sense, innovations performed at niche level
can evolve to a regime ‘when social networks grow larger and rules
become more stable and constraining, leading to a reversal in their
relation to agency’ (Geels and Schot 2007: 402-3).

Rules’ refinement and stabilization are achieved, among other fac-
tors, by learning processes and articulation ‘to stimulate the price/per-
formance ratio of new technologies and their alignment in broader
socio-technical systems’ (Geels 2005: 80). Three different learning
processes expressed by concepts developed by evolutionist authors are
relevant here: ‘learning by doing (Arrow 1962), learning by using
(Rosenberg 1976; Von Hippel 1988) and learning by interacting
(Lundvall 1988) (Geels 2005: 80). Learning processes develop
throughout regime dimensions; a niche gains stability and expands as
it co-evolves together with social support networks and expectations.

Positive learning experiences may strengthen the expectation,
which, in turn, may attract more actors to support the niche. The ex-
panding social basis makes the niche more stable. But the gradual
alignment of socio-technical aspects also makes it more stable [..].
The emerging stability will be represented by more stability in
the rule-set, which guides the actions of actors. On the other hand, if
the three niche learning processes do not reinforce one another, the
niche may fall apart. When learning processes and technical per-
formance do not live up to expectations, actors may leave the sup-
port network (Geels 2005: 81).

Energy transitions, in particular, can be seen as large transitions
resulting from the accumulation of minor concerted transitions,
which have often been planned. Indeed, ‘quick energy transitions’,
taking place within few years, share some traits such as the fact that
they have been guided or stimulated (Sovacool 2016: 207). For
‘truly transformative change’, alterations at every level of the system
are needed. This implies conjunct change simultaneously involving
technology, policy and legal regulations, market signals, and social
values (Sovacool 2016: 205).

Now, how do transitions actually occur? Geels and Schot (2007)
propose a typology of four possible transition paths on the basis of
time and type of interaction between niche and regime. Our study
resembles the case of a transformation path as characterized by these
authors. A transformation path occurs when there is moderate pres-
sure from landscape on the regime and niche-innovations are still
not sufficiently developed. Regime actors react reorienting the tra-
jectory and innovation activities. Regime outsiders, involving pres-
sure groups and social movements, scientists and engineers, and
entrepreneurs, are crucial for both making moderate pressure more
visible and showing alternatives to regime insiders (for instance, pol-
icy makers) who can change their perception regarding regime re-
orientation (Geels and Schot 2007). Far from being smooth, regime
reorientation often entails conflicts and power struggles. In this con-
text, sociotechnical dynamic predominates over prevailing techno-
economic dynamic, indicating that actors negotiate rules within and
among their communities. Basic regime architecture is maintained
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and ‘new regimes grow out of old regimes through cumulative ad-
justments and reorientations’ (Geels and Schot 2007: 406-7).

A significant trait in the energy transition carried out in Uruguay
during recent years is the leading role of the State following a govern-
ment change in 2005. In this sense, Pérez (2013) in the preface of ‘The
Entrepreneurial State’ highlights Mazzucato’s assertion that the green
revolution will depend on the proactivity of governments for stable and
committed support and that success will be reached ‘by those countries
that have been able to reach a strong national consensus and can there-
fore maintain the level of funding and sustained policy support through
the ups and downs of the economy’ (Pérez 2013: 12-13).

We will now turn to the analysis of the niche of wind energy, the
particular learning processes that occur and the landscape pressures
that were on the basis of the transition take off at the beginning of
the XXI century. Following the explanation of a transformation
path, we will present the successive changes in the dimensions of the
sociotechnical regime linked with the niche in different phases: pre-
development, take-off, acceleration, and stabilization (Rotmans
et al. 2001; cited by van der Brugge and Rotmans 2007).

3. Landscape conditions and the emergence of
the new energy policy

At the beginning of the XXI century, three sets of factors challenged
the continuity of the former energy matrix in Uruguay setting a
moderate to strong pressure on the regime, particularly on political
decision makers: scarcity and dependency, external factors, and
climate change.

a) Limitations of the former matrix: scarcity and
dependency

Energy dependency to provide electric power has been structural in
Uruguay. It entirely relied on imports until 1945 when the first
hydroelectric dam started operating. Up to the 1970s dependency
from imported sources was over 90 per cent. With the global oil cri-
sis, a compulsory reduction of imports and substitution by biomass,
wood, and new hydroelectric dams took place lowering dependency
to 75 per cent at the beginning of the XXI century (Bertoni et al.
2009). Thus, starting conditions for the transformation of the energy
matrix were a strong dependence from foreign sources and from cli-
mate conditions. Climate variation left the country exposed to elec-
tric power shortages during dry years (Méndez 2008). Energy was
bought from Argentina during drought periods. However, starting
on 2004 the Argentinean energy system weakened and stopped pro-
ducing surplus for exports.

Between 1991 and 2006 there were no investments in the electric
sector to increase power generation, which aggravated the situation.
The Uruguayan economy continuously grew since 2004 accompa-
nied by an increased energy demand of 6.2 per cent annual average,
between 2004 and 2011 (Gonzalez and Méndez 2015; Uruguay XXI
2013). The energy sector, highly vulnerable to oil prizes and climate
changing conditions, was even more stressed by the combination of
lack of investments and sharp rise in demand, endangering power
supply to the population. In fact, an interviewee from the govern-
ment indicated that during 2006 and 2007 scheduled electric cuts
were considered.(b) Structural external factors

(b) Structural external factors
Particular international conditions favored the possibilities for the
incorporation of wind energy in Uruguay. Interviewees from the

Administration of Power Stations and Electric Transmissions (UTE,
by its Spanish acronym) indicated that there were technological fac-
tors as well as particular dynamics of the international goods and fi-
nancial markets favoring the attraction of investments to Uruguay.

First, technological development made possible the power in-
crease of wind turbines and mill’s height, both facilitating its set up
all over the territory. At the beginning of the current century, the de-
velopment of wind turbines of greater power, and able to collect
energy at 100 or 120 m height, increased the Uruguayan wind po-
tential,> multiplying the number of locations where wind turbines
could be installed throughout the territory. This fact had a positive
impact on the profitability of investments.

Second, the international goods and financial markets were
deeply affected by the 2008 economic crisis with epicenter in
Europe. Wind mill European manufacturers faced production sur-
pluses as the European demand for wind turbines was significantly
reduced below their installed capacity. These companies were stimu-
lated to find new markets overseas after they had significantly im-
proved their production capacity. Wind turbines finally installed in
Uruguay were imported mainly from Denmark, Germany, and
Spain with the Danish Vestas being the major provider (Asociacion
Uruguaya de Energia Eolica [AUDEE] 2017). Also as a consequence
of the crisis, there were available funds from Germany, Spain, and
the International Development Bank with very low interest rates,
looking for profitable low risk projects.

(c) Climate change

The emergence of policies focused on the promotion of energy re-
newable sources is a worldwide phenomenon. Climate change-
related topics were in the public agenda since the 1980s, but after
the United Nations 1992 summit in Rio de Janeiro an international
agreement was signed for the reduction of CO, emissions. This con-
stituted a milestone for the advancement of the sustainable develop-
ment paradigm challenging the hegemonic global policy regarding
environmental issues, especially for the energy sector. Renewable
energies emerged as a clean and sustainable alternative to an energy
sector based on the extraction of fossil oil, which exacerbates the
increased climate change.

4. The development of a network of actors and a
growing niche on wind energy

In almost a decade, a State energy policy was established in Uruguay
involving changes in the production, access, and use of energy. A
major transformation concerns the development and consolidation
of wind energy on the basis of a network of heterogeneous actors,
grouped into communities: entrepreneurial, academic, public sector,
and societal groups (Dutrénit et al. 2014, 2017). The development
of wind energy gets stronger as different actors involved go through
negotiation, articulation, and consolidate along the process. Table 1
displays the main functions performed by actors within communities
engaged with wind energy.

It is worth noting that previous relationships existed among
some of the actors involved. In particular, members of the academic
community and several officials engaged with the public sector com-
munity had developed trust relationships based on other dialogues
different from wind energy undertakings (Goni et al. 2015). Shared
knowledge and capacities favored a synergic alliance among univer-
sity research teams and government actors for the development of
the technical groundings of the energy policy. Other actors emerge
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Table 1. Communities, actors, and contributions to wind energy.

Actors

Type

Type of participation

Main contribution

Academic community

National Public University (UdelaR):

® Electric Engineering Institute

®  Fluid Mechanic and Environmental
Engineering Institute

® - Interdisciplinary Group on Energy
Studies

Entrepreneurial community

Eolic Energy Uruguayan Association

(AUDEE)

Administration of Power Stations and
Electric Transmissions (UTE)

Uruguayan Chamber of Industry

Private wind parks owners

Public sector community

Administration of Power Stations and
Electric Transmissions (UTE)

National Energy Directorate (DNE) and
National Industry Directorate (DNI),
Ministry of Industry, Energy and Mining
(MIEM)

National Environment Directorate
(DINAMA), Ministry of Housing and
Environment

Administrator of Electric Market (ADME)

Energy Fund (FSE): National Research and
Innovation Agency (ANII)

Energy Multi-Political Party Commission
Uruguayan Technical University (UTU)
Technological University (UTEC)
National Land Institute (INC)

Energy and Water Services Regulatory Unit
(URSEA)

Society

Private Users

Local communities around wind parks

Workers union of UTE (AUTE)

Public, higher education
and research

Private association

Public enterprise

Private association

Private firms

Public enterprise

Government (Executive)

Government (Executive)

Public non-State

Public research funds

Government (legislative)
Public, tertiary education
Public, higher education
Public, non-State

State

Users
Users

Workers

Knowledge production

Promotion and articulation
of eolic energy projects

Energy production, transmis-
sion, distribution, and
commercialization

Contribution to the develop-
ment of wind parks

Energy production

Energy management

Participation in policy design
and enforcement of
regulations

Policy design and enforce-
ment of regulations

Administration of the whole-
sale electric market

Allocation of research
Training courses and de-
velopment funds

Policy design

New training courses

New training courses

Management of State land
(some wind parks are on
State lands)

Regulation of energy services

Connection to electric grid,
efficient energy use

Construction of wind parks
on private land

Questioning private
investment

Wind maps

First windmill for research purposes
SimSEE software

Energy prospective study

First wind tunnel

Integral diagnostic of the energy sector

Technical workshops, dialogues with other
communities, and firms providing mater-
ials for the construction of wind parks.

Construction of wind parks, expansion, and
administration of the electric grid.

Construction of wind parks, wind energy
sale, technical workshops, dialogues with
other communities.

Energy sales to the public.

Public tenders for the construction of wind
parks, commercial contracts with wind
energy sellers, research agreements with
university.

Decrees on production and use of eolic en-
ergy, dialogue facilitator among commun-
ities, research agreements with university.

Environmental assessment of projects, pres-
entation of projects to society, approval
of construction projects.

Approval of contracts with producers, dis-
tributors, and large consumers of electri-
city, energy dispatch on demands to the
grid.

More than 100 projects funded (2009-14).

Approval of National Energy Policy.
Technicians in maintenance of wind parks.
Technicians in renewable energies.

Land grant contracts

Regulation and enforcement, specialized ad-
vice to users.

Consumption of energy

Wind and wind park information

Opinion against terms and conditions for
investment

Source: Own elaboration based on collected data.

as a natural consequence of the dialogue process. This is the case
of the private sector in the entrepreneurial community. The public
sector contribution was instrumental for the creation of an interest-
ing opportunity for private investment for which a new legal frame-
work was required. In this sense, AUDEE was established in 2009
integrating for the first time entrepreneurs, financial investors, and

main promoters of the eolic market. AUDEE collaborated in the
search of financial instruments for the presentation of wind energy
projects, promoted national and international cooperation regard-
ing wind technology, and represented the private interest at the
regulatory and government energy agencies [DNE and Energy and
Water Services Regulatory Unit (URSEA), mainly|. Other specific
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dialogue spaces involved mechanisms such as data rooms for inter-
actions between the government and private stakeholders regarding
terms and conditions for public tenders for the installation of new
wind parks.

The implementation of the NEP and the transformation of the
energy matrix followed a top-down logic preserving ‘in government
hands the ability to drive public and private stakeholders in policy
development, promoting systemic efficiency, and placing the logic of
the market (competition and profit maximization) to the service of
public policy’ (Gonzalez and Méndez 2015: 15, own translation).
However, along the process, linkages among communities config-
ured a space for dialogue (Alvarez et al. 2016; Dutrénit et al. 2017)
in which strengths and weaknesses in the development of wind en-
ergy could be identified.

A cognitive space around renewable energies was silently grow-
ing under the protection of the university setting. UdelaR, as the au-
tonomous public national university provided an environment of
academic freedom and income stability for researchers at the
Faculty of Engineering (FING, by its Spanish acronym) in which
wind characteristics and eolic energy-related topics were studied for
six decades. Undoubtedly, the accumulated expertise and interper-
sonal knowledge among engineers constituted advantages for the de-
velopment of the transition. Articulated knowledge production
among different engineering fields busted the development of diverse
projects at pilot stage, products, and prototypes during that time.
This cognitive space involved developments in the fields of software,
fluid mechanics, and control applied to winds, including the devel-
opment of a robot for the installation of a meter in a wind tunnel,
the implementation of an energy efficiency laboratory for light
bulbs, a windmill prototype, and a software for prediction and
monitoring. In turn, this community of researchers built bridges
with the team of engineers at the public energy enterprise who had
studied at the same university but so far had dismissed wind-related
topics as a typical ‘curiosity driven’ university initiative. Such com-
munication was mainly driven by the academic community and
taken in a piecemeal manner by the public sector community in a ra-
ther reticent way until years later.

Particular collaborations between the Executive branch of gov-
ernment and FING occurred during the period 2000-5, building a
new agreement regarding the need to increase energy generation on
the basis of alternative sources. Many people referred to the delicate
energy situation as the ‘energy blackout’ emphasizing the scarcity
pressure on the energy regime. In 2000, the national government re-
quested a technological prospective study in the energy sector, which
was conducted by researchers at FING analyzing the energy situ-
ation on a 2015 horizon. The study was further updated in 2004
including recommendations of several actors and experts regarding
the energy crisis (Nunes and Cataldo 2005).

Further, a new national government was installed in 2005 with
closer links with university groups and appointing outstanding re-
searchers in Executive positions. The development of a common lan-
guage and a circle of trust among experts who had worked together at
the university setting were fundamental for the advancement of the
transition on the basis of policy decisions with academic foundations.
Knowledge embodied in people (Snoeck and Sutz 2013) was instru-
mental for policy design. Considerations regarding renewable ener-
gies, and in particular wind energy, were easily transferred from the
academic community to the energy sector leading both the political
orientation and the actions of energy public firms. With this political
change the energy visions of different communities (academic, public
sector) got in the same line further integrating the private sector.

The key factor for the involvement of private investors in the
wind energy business was the development of win-win solutions, ac-
cording to the opinions of several interviewees. A DNE authority
suggested that private investment was possible ‘on the basis of a
long term policy founded on a political agreement that assures con-
tinuity regardless of government change, and that is sustainable at
the environmental and economic level given the fact that is not sup-
ported by a subsidy mechanism’.

The design of the NEP was enhanced by a practical exercise of
stakeholder and price check through public tenders in a clear learn-
ing by doing and interacting way. A first exploratory public tender
was carried out in 2006 aiming at a 20 MW each of wind energy,
biomass, and small hydropower contracted with UTE. The response
from private investors was poor because returns to the investment
were uncertain. On a second public tender, the stakeholders were
provided with a wind map updated by FING and certified by an
international agency. This tender aimed at 150 MW and received
offers up to 920 MW from major international energy firms. The
main attraction for the investment was the potential long-term con-
tract with the public Uruguayan energy enterprise.’ Public—private
contracts included the obligation of the public enterprise to purchase
all eolic energy produced at a fixed price in US dollars for 20 years,
regardless of whether all the energy could be absorbed by the grid.
Tender changes evidence positive learning experiences among the
actors strengthening the expectations and attracting more actors to
each new call.

A weakness of the process reveals minimum participation of so-
cietal groups along the progression of the transition. There was no
organized social community representing users or local populations
in the vicinity of wind parks. For this reason, information asymme-
tries may have operated as barriers to local empowerment or oppos-
ition to the installation of wind parks. However, during the first
developments, there were opposite reactions of a ‘not in my back-
yard’ type (Oosterlaken 2015) from a couple of local populations
near the sites where wind parks were projected. One particular local
organization argued that the installation of a wind park on top of
the highest hill in Uruguay altered the natural beauty and biodiver-
sity of a tourist site (Trobo 2013). Local opposition was not against
wind energy in general but against the installation of wind mills in
that particular hill. Visual and environmental impact as the main
sources of unacceptance became evident in a public hearing held in
the local community and organized by the public bodies. In their
website, the local organization states that local claims were unheard
by the authorities.* Public hearings organized by environmental
authorities are part of the process of installation of wind parks, but
their character is merely informative and not binding (Ministerio
de Vivienda, Ordenamiento Territorial y Medio Ambiente
[MVOTMA-DINAMA] 2015). In any case, public demonstrations
show that there is no full legitimation of the NEP by the populations
close to the wind parks.

Social opposition against the process also involved the workers
union at the public energy enterprise (AUTE). Against private invest-
ments in the energy sector, AUTE recently criticized the business
model of the NEP considering that it will result in higher energy
costs to the general population.® While market acceptance of wind
energy is high, sociopolitical and community dimensions of accept-
ance (Wistenhagena et al. 2007) are not so consensual. Although
the process of transformation has not been hampered by these op-
positions, they can be seen as significant weaknesses in the social ac-
ceptance of the process and sources of potential conflicts which
contrasts with the consensus between academia and politics.
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Figure 1. Incorporation of wind energy in the Uruguayan electric matrix.

In sum, the transformation of the electric matrix started as a cog-
nitive niche, which developed in a protected university space up to
the early 2000s. Such niche later evolved and became stronger trans-
forming the sociotechnical regime, taking advantage of the window
of opportunity that the political change opened in 2005. Actors in
the government and academia, using a deliberate policy to stimulate
private engagement, generated the conditions for further transform-
ations allowing the regime to absorb the niche by the end of 2010.
Without the development of the cognitive niche, political decisions
would not have been made. A representation of the transformation

is depicted in Fig. 1.

5. The transition to wind energy throughout
different agreements and tensions

A continuous process of change through interactions among niche,
regime, and landscape can be partitioned in different phases for ana-
lytical purposes. Rotmans et al. (2001) cited by van der Brugge and
Rotmans (2007) identified four phases in transition processes: (i)
pre-development, (ii) take-off, (iii) acceleration, and (iv) stabiliza-
tion. The transition pace will depend upon the intensity of inter-
actions among levels and within regime dimensions (technology,
user practices and markets, symbolic meaning of technology, infra-
structure, industry structure, policy, and techno-scientific know-
ledge) as well as on the relative ability of actors in the regime to
resist and/or alter the equilibrium among dimensions. The relative
importance of different actors is given by their participation in and
development of collective learning processes (Huntjens et al. 2011).
Niche actors can be identified as innovators, regime actors can be
understood as investors, politicians, and policy makers, and external
actors with lesser influence on the transition may resemble local
community and labor union representatives. Learning and the inten-
sity of the linkages among innovators, regime actors, and external
actors are crucial for the advancement of the transition.

In our study, wind energy is basically a cognitive niche and the
sociotechnical regime is the existing electric matrix that gets trans-
formed into a new one with emphasis on renewable sources. The
transition process takes into account the factors that contributed to

Calls, Swudies, Presentations,
Capacities, Wind parks installation __—

2005 2007-2013 2015

the incorporation of wind energy as a stable component of the en-
ergy regime. We will look at the transition process along the phases
previously mentioned.

(1) Pre-development and niche consolidation: during this phase
the dynamic of the system is not visibly altered; however, actions are
detected which start destabilizing system’s balance.

During this phase, the wind energy niche was mobilized and
consolidated. Given its main traits, the niche could be identified as
a ‘cognitive niche’ because learning and knowledge accumulation
was on the basis of its development. Also in this phase, the first
steps are taken for stronger linkages between the actions of a dom-
inant group (researchers) with actors identified with the sociotech-
nical regime at both a technical and political levels (UTE). A
growing disagreement between researchers and regime engineers
plus knowledge accumulation may have created the opportunity
for the next phase.

Local knowledge development regarding wind begun in the
1950s when FING initiated a research line for measuring and char-
acterizing wind flows. A research team on renewable energies was
developing, which decades later generated a primary wind map and
the first Uruguayan wind tunnel. Later, research was promoted on
the basis of funding agreements with institutions outside the aca-
demic community. Formal relationships between UTE and UdelaR
fluctuated until the end of the 1980s when a specific contract made
possible the development of an improved wind map using available
computer technology. This was the beginning of a systematic rela-
tionship among both institutions which is still in place (Rodriguez
2015).

After 2000, UTE under the technical advice of the university re-
search team created a pilot eolic plant jointly funded by the public
enterprise and the International Development Bank. From that mo-
ment, the FING became the main national reference in wind energy
topics including the development of an energy prospective study,
which will later inform the contents of the NEP. Other applied pro-
jects were developed to value the energy supply on the basis of wind
energy for example for rural communities including the set up of au-
tonomous systems on renewable sources (Rodriguez 2015).

(2) Take off and acceleration phases: policy takes the leading
role after 2005 and the energy policy becomes a Sate policy. At take
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off, the structure of the system begins to change often associated
with the emergence of innovations and destabilization of the existing
regime reaching its limits. Later during acceleration, changes to-
wards transition get visible. These result from the interactions
among the different levels facilitated by collective learning processes
and diffusion of new practices (Rotmans et al. 2001; cited by van
der Brugge and Rotmans 2007).

These two phases are considered together in our case of study be-
cause there is no discontinuity between them (Alvarez et al. 2016;
Dutrénit et al. 2017). Take off and acceleration are almost simultan-
eous in light of the profound changes occurred at the regime level. In
2005, for the first time in Uruguay a left coalition reached the na-
tional government. Soon, researchers from FING were hired as
heads of the energy public firms, and in 2008 a theoretical physicist
was appointed Director at DNE, at the Ministry, which included en-
ergy transformation as a strategic point for industrial development.
DNE’s Director was responsible for a project, approved in totum by
the Executive, which was seminal for the NEP, further approved
and confirmed by all political parties in 2010. For the first time,
Uruguay had a State energy policy aiming to overcome energy defi-
ciencies and fostering the transformation of the energy matrix. The
following are the core lines of the NEP approved in 2008 (Comision
Multipartidaria de Energia [CME] 2010):

i. Institutional: institutional roles are assigned according to a
long-term vision regardless of government’s political affiliation.
The Executive is in charge of coordination and assessment of
the energy policy, private enterprises participate in activities
attributed by the Executive, the public energy firm is the main
instrument for the implementation of the NEP, and control and
regulation is in charge of URSEA.

ii. Demand: mathematical simulation models will provide scen-
arios in order to forecast socioeconomic and energetic evolu-
tions. The goal set is to satisfy the total energy demand on the
basis of responsible, efficient, and sustainable consumption.

iii. Supply: diversification of the energy matrix increasing the par-
ticipation of native renewable sources, promoting both transfer
of technology and development of Uruguayan knowledge
capacities.

iv. Social: the energy policy is an instrument for social integration.
Thus, access to the energy types that can meet the needs of the
population at an affordable cost should be granted for all social
sectors throughout the country.

The magnitude of NEP’s strategic lines and the novelty of its goals
linked to renewable energies required intense learning processes re-
garding environmental engineering, short-term prediction of wind en-
ergy, power electronics, wind tunnel modeling, socioeconomic
impact, among several others, building upon existing capacities previ-
ously accumulated in the academic sector. New capacities were as
well developed along the implementation of the NEP. The quality of
learning rested upon synergies and circles of trust developed among
the academic community, several public sector institutions, and the
new government. Complementary, institutional embedding could
only be bonded by a strong leadership played by the Sate, mainly rep-
resented by DNE for driving policy design. The role played by this
body during the process was such that DNE grew from around four
officers to a large multidisciplinary team articulating technical and
political know how under the mentorship of a university researcher
appointed as DNE’s director. Further, UTE kept the monopoly for en-
ergy distribution and organized competitive tenders to private firms to

develop wind parks which would supply the national grid on the basis
of public private agreements. The first contracts specifically made for
wind energy generation by private firms were ruled by a Decree
passed in 2009 for a total potency of 150 MW. Major investments
were possible because of the association of private firms with the pub-
lic enterprise, turning energy into an attractive low risk and high re-
turn sector. Quality control and electricity price regulation was also
retained by the public sector (at ADME) in accordance to the
Executive main orientation.

A direct precedent of the NEP is the Eolic Energy Program car-
ried out between 2007 and 2013 under the initiative of the national
government. This program was funded by the UNDP with the main
goal of promoting wind energy in Uruguay. In the context of this
program, energy regulations begun to change including new norms
for grid connection, construction and operation of wind parks, en-
vironmental regulations, financial incentives, and tax-related as-
pects. These undertakings gave way to the emergence of new actors
such as AUDEE as well as new roles assigned to existing ones. In
this sense, the Chamber of Industry was put in charge of certifying
that the new private investments comply with regulations establish-
ing a 20 per cent proportion of Uruguayan components in renewable
energy projects. The development of the second wind map, that was
crucial for the second public tender already mentioned, and the in-
stallations of the first two wind parks established by UTE were also
accomplished during this phase.

A synthesis of the main actions and events undertaken during
pre-development phase and take off and acceleration jointly con-
sidered, according to the different regime dimensions, is presented in
Table 2. It is worth noting that knowledge accumulation was stron-
ger in the first phase while increasing public and private invest-
ments, articulation and policy design are evident in the second one.

(3) Stabilization: during this phase changes slow down and a
new configuration of the system dynamics is in equilibrium.

As previously seen, wind energy inclusion in the new Uruguayan
energy matrix was possible on the basis of knowledge accumulation
and policy development. A wind energy cognitive niche developed
which in turn pushed new knowledge demands and institutional
undertakings. In this last phase, the development of infrastructure
has reached its limit as well as the provision of wind energy to the
electric grid. The regime is rather stable and new challenges emerge.
These are mainly linked to the training of local technicians for the
maintenance of wind parks, the increase of higher level professionals
focused on prospection and prediction of short time natural phe-
nomena which can alter the electric grid and in power systems to
guarantee stable energy flows to the grid. Also, advancements are
needed in the systems for energy storage, the generation of a smart
electric grid, and in the development of regional transmission lines
across frontiers.

Up to present, 34 wind parks have been developed throughout
the country, which contributed over 15 per cent of the electricity
consumed in 2015 (Ministerio de Industria, Energia y Mineria
(MIEM) (c) n.d.). Figure 2 displays the evolution of electricity sour-
ces in which the rapid development of wind energy since 2009 is evi-
dent. It is expected that in 2017, 38 per cent of the electricity in
Uruguay will be generated from wind on the basis of a 1.500 MW
installed wind power capacity by the end of the year. According to
UTE’s President, the construction of wind parks will stop in 2023
since the installed capacity increased from 20 MW in 2008, and will
soon exceed Uruguay’s domestic needs (Global Wind Energy
Council 2015). Most private companies engaged in the wind energy
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Table 2. Main undertakings during pre-development and take off and acceleration phases.

Regime dimensions

Main events

Technology

User practices and markets

Symbolic meaning of technology

Infrastructure

Policy

Industry structure

Scientific and technological
knowledge

Predevelopment: Development and update of wind maps, influenced by the use of available technology and the ad-
vancement of scientific knowledge at the niche level.

Take offlacceleration: Taking advantage of the accelerated evolution of wind technology worldwide (increasing tur-
bine height and amount of energy generated).

Domestic production of low tech components of wind parks: concrete towers, electrical components, transformers,
transmission lines, accessories (lifts, ladders).

Domestic software development for prediction and monitoring of diverse energy sources in electric the grid
(SimSEE).

Call for presentation of innovative national prototypes for microgeneration.

Predevelopment: Two contradictory circumstances. Promotion of the energy consumption (mainly imported) at the
regime level aggravating dependency. Emergence of isolated practices from the niche including for instance, the
development of a wind tunnel.

Take offlacceleration: Public investment in the grid and incentives for public and private investments in eolic
energy.

AUDEE created in 2009 as a civil association for the promotion of wind energy.

Predevelopment: The promotion of energy consumption from the regime level contributes to the unrealistic idea of
unlimited energy. Simultaneously, UdelaR created in 2003 a space for the interaction of diverse actors: academia,
NGOs, productive sector, government, labor unions.

Take offlacceleration: Energy access is considered a human right by the NEP. Efficient energy consumption habits
are promoted.

Predevelopment: Academic actors engaged in the construction of the first eolic plant in conjunction with UTE.

Take offlacceleration: More than 30 wind parks are constructed (29 still in operation).

Predevelopment: No major developments nor guidelines in this phase to revert dependency. Approaches with aca-
demic community begun.

Take offlacceleration: some members of the academic community engaged with the cognitive niche move to the pol-
itical sphere.

Energy transformation is considered an industrial strategy.

Executive leads the development of the NEP.

Professionalization of DNE’s team.

Incentives to private investment: 20-year contracts at a fixed price in US$, State obligation to buy all eolic energy
produced, mechanisms for public—private partnerships.

Long-term consensual policy (stability).

Predevelopment: No evident investments. Lack of activity could be an impulse to the advancement of the niche for
the configuration of a new stability.

Take offlacceleration: A specific office for eolic energy within renewable energies was created at DNE.

Predevelopment: Knowledge accumulation mainly carried out within the university setting and in combination with
UTE.

Take offlacceleration: R&D Competitive funds on energy. Consolidation of new research teams on energy topics.

Professional training: graduate programs and undergraduate technical programs in energy-related topics.

Source: Own elaboration based on collected data, following Rotmans et al. (2001).
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from the entrepreneurial community and the public sector has been
recorded). But it can be asserted that if this transformation was at

Figure 2. Evolution of electric energy by generation type in Uruguay all possible in a short time, it was due to the full harnessing of that

(2009-July 2016).

knowledge to the decision-making process. Exceptionally for
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Uruguay, this transition resembles a hands-on mode of articulation
between research and public policy design (Snoeck and Sutz 2013)
in which links and agreements can develop through people moving
from academia to policy positions, working together, learning by
sharing and interacting. The dialogue process can be described as a
transformation throughout communities in which the creation of a
network of researchers, engineers, and policy makers made cooper-
ation and knowledge transfer effective.

Other factors contributed to the sociotechnical regime change,
all including dialogues of different types. Perhaps the most outstand-
ing relates to the building of a State policy around the transform-
ation of the energy matrix integrating renewable resources in which
public and private actors have roles to play. A central aspect for
wind energy take-off was the ability of the public policy to create a
set of incentives for private investment plus the operation in a cap-
tive market created by the State’s commitment to buy all the energy
produced by wind parks. These conditions were crucial to make in-
vestment possible but at the same time created the potential di-
lemma of higher energy prices in the short and medium run.

The small size of Uruguay was an advantage during the cognitive
niche development, given that it allowed the consolidation of trust
relationships (Goni et al. 2015) among peers in different institu-
tional settings. However, at present the small size constitutes a bar-
rier during the stabilization phase. Currently, wind energy
entrepreneurs demand permission to export, by themselves, energy
to neighbouring countries when their production level exceeds na-
tional demands. This constitutes a totally new situation for the
strongly based State policy, requiring new consensus and, thus, new
and challenging dialogue processes.

Conflict of interest statement. None declared.

Notes

1. Simultaneously, transportation sector is still highly depend-
ent on oil imports. Energy consumption for transportation
has doubled between 2003 and 2015 (Ministerio de
Industria, Energia y Mineria-DNE Data base 2016).

2. Mostafaeipour (2010: 1050) outlines three areas of potential
wind turbine improvements: ‘advanced tower designs, includ-
ing taller towers, new materials, and telescoping towers that
are easier to install, larger rotors made from lighter mater-
ials and having improved aerodynamics, (and) more efficient
gear boxes, drive trains, generators, and electronics.’

3. International investors were attracted even though the price
of a MW in Uruguay was half the value paid by European
countries.

4. Friends of Aigud is the organization leading the opposition
(available at https://amigosdeaigua.wordpress.com/).

5. AUTE’s President stands against the fact that private in-
vestors are assured high returns at the expense of UTE’s
obligation to purchase all eolic energy they produce, re-
gardless of whether all the energy can be absorbed by the
grid. <http://970universal.com/2016/12/19/trabajadores-de-
ute-rechazan-ajuste-de-tarifas-y-critican/>.

References

Alvarez, L, Barletta, F., Suarez, D., et al. (2016) ‘Marco Analitico para la
Tipificacion de Dialogos para las Politicas de CTT’. Working paper 3, Red

CYTED COM-LALICS <http://lalics.org/images/CYTED/DT3-Dimension
esDialogo.pdf> accessed 15 Apr 2017.

Ammonit. (2016) Breve Historia de la Energia Edlica <http://www.ammonit.
com/es/informacion-eolica/energia-eolica> accessed 10 Apr 2017.

Aquino Juarez, A., AraGjo, A., Snigh, R., et al. (2014) ‘Development of the
Wind Power in Brazil: Political, Social and Technical Issues’, Renewable
and Sustainabilitie Energy Reviews, 39: 828-34.

Asociacion Uruguaya de Energia Eolica (AUDEE). (2017) Listado de Parques
Edlicos del Uruguay: Tablero de Control 20-03-2017 <http://www.audee.
org.uy/institucional/694> accessed 10 Apr 2017.

Bertoni, R., Roman, C. and Rubio, M. (2009) ‘El Desarrollo Energético de
Espana y Uruguay en Perspectiva Comparada, 1860-2000’, Revista De
Historia Industrial, 41: 161-94.

Multipartidaria de  Energia (CME).
Multipartidaria de Energia (Documento de Trabajo).

Dutrénit, G., Natera, J. M., Puchet Anyul, M., et al. (2017) ‘Dialogue Processes
on STI Policy-Making in Latin America and the Caribbean: Dimensions and
Conditions’, Science and Public Policy, doi:10.1093/scipol/scx044.

Dutrénit, G.,
Caracterizacion de las Comunidades y sus Procesos de Dialogo’. Working
paper 1, Red CYTED COM-LALICS <http:/lalics.org/images/CYTED/
DT1-ComunidadesDialogo%201.pdf> accessed 15 Apr 2017.

Geels, F. (2002) ‘Technological Transitions as Evolutionary Reconfiguration

Comision (2010)  Comision

and Suarez, M. (2014) ‘Lineamientos para la

“Processes: a Multi-Level Perspective and a Case-Study’, Research Policy,
31:1257-74.

——— (2005) Technological Transitions and System Innovations : A
Co-evolutionary and Socio Technical Analysis. Cheltenham/Northampton:
Edward Elgar Publishing.

——— (2011) ‘The Multi-level Perspective on Sustainability Transitions:
Responses to Seven Criticisms’, Environmental Innovation and Societal
Transitions, 1: 24-40.

, and Schot, J. (2007) “Typology of Sociotechnical Transition Pathways’,
Research Policy, 36: 399-417.

Global Wind Energy Council. (2015) Global Wind Report: Annual Market
Update 2015  <http://www.gwec.net/wp-content/uploads/vip/GWEC-
Global-Wind-2015-Report_April-2016_22_04.pdf> accessed 14 July 2016.

Goni, M., Bianco, M. and Puchet, M. (2015) ‘Elementos para Caracterizar los
Procesos de Dialogo en Politicas de CTT’, Working paper 7, Red CYTED
COM-LALICS <http://lalics.org/images/CYTED/DT7-ConfianzaPoder.
pdf> accessed 15 Apr 2017.

Gonzalez, R., and Méndez, R. (2015) Andlisis de la Elaboracion e
Implementacion de la Politica Energética Uruguay 2030.

Huntjens, P., Pahl-Wostl, C., et al. (2011) ‘Adaptive Water Management and
Policy Learning in a Changing Climate: a Formal Comparative Analysis of

Eight Water Management Regimes in Europe, Africa and Asia’,
Environmental Policy and Governance, 21: 145-63.

Kamp, L. M. (2008) ‘Socio-technical Analysis of the Introduction of Wind
Power in the Netherlands and Denmark’, International Journal of
Environmental Technology and Management, 9/2-3: 276-93.

——— (2010) ‘The Development of Wind Power in The Netherlands and
Denmark: The Impact of Different Innovation Strategies and Policies’. In: P.
Strachan and D. Toke and D. Lal (eds) Wind Power and Power Politics.
New York: Routledge.

Méndez, R. (2008) Area de Energia. Informe Final de la Consultoria Sobre
Energia en el Marco del Plan Estratégico Nacional en Ciencia Tecnologia e
Innovacién. <http://www.anii.org.uy/upcms/files/listado-documentos/docu
mentos/libro-energia.pdf> accessed 14 July 2016.

Ministerio de Industria, Energia y Mineria (MIEM) (a). (n.d.) Planificacion,
Estadistica y Balance: Balance Energético 2015. Direccion Nacional de
Energia <http://www.ben.miem.gub.uy/site/descargas/1balance2015/
ben2015informegeneral.pdf> accessed 6 Apr 2017.

—— (MIEM) (b). (n.d.) Planificacion, Estadistica y Balance: Balance
Energético 2013. Direccion Nacional de Energia <http:/www.dne.gub.uy/
documents/15386/5631903/1.1%20INFORME %20GENERAL
%20BEN2013.pdf> accessed 6 Apr 2017.

Ministerio de Industria, Energia y Mineria (MIEM) (c) (n.d.) Balance
Energético Preliminar: 2015. Direccion Nacional de Energia: Planificacion,

Downl oaded from https://academ c. oup. conf spp/articl e-abstract/doi/10.1093/ sci pol / scx041/ 4091601/ The- power - of - wi nd- An- anal ysi s- of - a- Ur uguayan
by FACULTAD DE Cl ENCI AS user
on 18 Cctober 2017


https://amigosdeaigua.wordpress.com/
http://970universal.com/2016/12/19/trabajadores-de-ute-rechazan-ajuste-de-tarifas-y-critican/
http://970universal.com/2016/12/19/trabajadores-de-ute-rechazan-ajuste-de-tarifas-y-critican/
http://lalics.org/images/CYTED/DT3-DimensionesDialogo.pdf&hx003E;
http://lalics.org/images/CYTED/DT3-DimensionesDialogo.pdf&hx003E;
http://www.ammonit.com/es/informacion-eolica/energia-eolica
http://www.ammonit.com/es/informacion-eolica/energia-eolica
http://www.audee.org.uy/institucional/694
http://www.audee.org.uy/institucional/694
http://lalics.org/images/CYTED/DT1-ComunidadesDialogo%201.pdf&hx003E;
http://lalics.org/images/CYTED/DT1-ComunidadesDialogo%201.pdf&hx003E;
http://lalics.org/images/CYTED/DT1-ComunidadesDialogo%201.pdf&hx003E;
http://www.gwec.net/wp-content/uploads/vip/GWEC-Global-Wind-2015-Report_April-2016_22_04.pdf
http://www.gwec.net/wp-content/uploads/vip/GWEC-Global-Wind-2015-Report_April-2016_22_04.pdf
http://lalics.org/images/CYTED/DT7-ConfianzaPoder.pdf
http://lalics.org/images/CYTED/DT7-ConfianzaPoder.pdf
http://www.anii.org.uy/upcms/files/listado-documentos/documentos/libro-energia.pdf
http://www.anii.org.uy/upcms/files/listado-documentos/documentos/libro-energia.pdf
http://www.ben.miem.gub.uy/site/descargas/1balance2015/ben2015informegeneral.pdf
http://www.ben.miem.gub.uy/site/descargas/1balance2015/ben2015informegeneral.pdf
http://www.dne.gub.uy/documents/15386/5631903/1.1%20INFORME%20GENERAL%20BEN2013.pdf
http://www.dne.gub.uy/documents/15386/5631903/1.1%20INFORME%20GENERAL%20BEN2013.pdf
http://www.dne.gub.uy/documents/15386/5631903/1.1%20INFORME%20GENERAL%20BEN2013.pdf
http://www.dne.gub.uy/documents/15386/5631903/1.1%20INFORME%20GENERAL%20BEN2013.pdf
http://www.dne.gub.uy/documents/15386/5631903/1.1%20INFORME%20GENERAL%20BEN2013.pdf

10

Science and Public Policy, 2017, Vol. 0, No. 0

Estadistica y Balance. <http://www.miem.gub.uy/documents/15386/7730
255/BALANCE %20PRELIMINAR %202015.pdf> accessed 14 July 2016.

Ministerio de Industria, Energia y Mineria-DNE Data base. (2016). Consumo
Final Energético por Sector <http://www.miem.gub.uy/documents/15386/
8754206/2.2.3%20Consumo %20final % 20energ % C3 % A9tico % 20por
%?20sector.xls>accessed 20 Apr 2017.

Ministerio de Vivienda, Ordenamiento Territorial y Medio Ambiente
(MVOTMA-DINAMA). (2015) Guia Para la Evaluacion de Impacto
Ambiental de Parques Edlicos <http://www.mvotma.gub.uy/images/guias_sec
toriales/20150709_Guia_EIA_Parques_Eolicos.pdf> accessed 6 Apr 2017.

Mostafaeipour. (2010) ‘Productivity and Development Issues of Global Wind
Turbine Industry’, Renewable and Sustainabilitiec Energy Reviews, 14:
10488-1058.

Nunes, V., and Cataldo, J. (2005) Prospectiva Tecnoldgica 2015 en el Area
Energia: Nuevo Andlisis en la Situacion Actual de Crisis Energética <https://
iie.fing.edu.uy/publicaciones/2005/NCO0S5/> accessed 18 Apr 2017.

Oosterlaken, 1. (2015) ‘Applying Value Sensitive Design (VSD) to Wind
Turbines and Wind Parks: An Exploration’, Science and Engineering Ethics,
21:359-79.

Pérez, C. (2013) ‘Foreword’. In: M. Mazzucato (ed.) The Entrepreneurial
State: Debunking Public vs. Private Sector Miths. London: Anthem Press,
XXI—XXV.

Proyecto  de Renovables  para

Rodriguez, H. (2015)

Galdpagos-Ergal. Evaluacion Final. Informe final (con observaciones levan-

Energias

tadas: version 2.1).

Rotmans, J., Kemp, R. and van Asselt, M. (2001) ‘More Evolution
than Revolution: Transition Management in Public Policy’, Foresight,
03/01: 17.

Smith, A. (2007) ‘Translating Sustainabilities between Green Niches and
Socio-Technical Regimes’, Technology Analysis & Strategic Management,
19/4: 427-50.

Snoeck, M., and Sutz, ]. (2013) Research on Innovation and Innovation Policy
in Latin America: A Nexus Perception Study. Prague: XVIII IRSPM.

Sovacool, B. (2016) ‘How Long Will it Take? Conceptualizing the Temporal
Dynamics of Energy Transitions’, Energy Research & Social Science, 13:
202-15.

Strachan, P. A., Lal, D. and von Malmborg, F. (2006) ‘The Evolving UK Wind
Energy Industry: Critical Policy and Management Aspects of the Emerging
Research Agenda’, European Environment, 16/1: 1-18.

Television Nacional de Uruguay (TNU Canal Cinco). (2016, Oct 12). Sobre
Hombros de Gigantes—Energias Renovables [Video file]. Recuperated
from <https://www.youtube.com/watch?v=TIrSaNzg]D4>.

Trobo, M. (2013) Energia Edlica y Aceptacion Social. Lecciones para
Uruguay y Guia Para la Accion. <http://www.energiaeolica.gub.uy/up
loads/documentos/informes/Energia%20eolica%20y %20aceptacion %20so
cial%20-%20lecciones %20para%20Uruguay %20y %20guia %20para%
20la%20accion.pdf > accessed 18 Apr 2017.

Uruguay XXI. (2013) Energias Renovables. Instituto de Promocion de
Inversiones y Exportaciones de Bienes y Servicios <http://www.dne.gub.uy/
documents/112315/1917292/Informe-de-energ % C3 % Adas-renovables-
Abr-20131.pdf> accessed 14 July 2016.

van der Brugge, R., and Rotmans, J. (2007) ‘Towards Transition Management
of European Water Resources’, Water Resources Management, 21: 249-67.

Wiistenhagena, R., Wolsinkb, M. and Biirera, M. J. (2007) ‘Social Acceptance
of Renewable Energy Innovation: an Introduction to the Concept’, Energy
Policy, 35:2683-91.

Downl oaded from https://academ c. oup. conf spp/articl e-abstract/doi/10.1093/ sci pol / scx041/ 4091601/ The- power - of - wi nd- An- anal ysi s- of - a- Ur uguayan
by FACULTAD DE Cl ENCI AS user
on 18 Cctober 2017


http://www.miem.gub.uy/documents/15386/7730255/BALANCE%20PRELIMINAR%202015.pdf
http://www.miem.gub.uy/documents/15386/7730255/BALANCE%20PRELIMINAR%202015.pdf
http://www.miem.gub.uy/documents/15386/7730255/BALANCE%20PRELIMINAR%202015.pdf
http://www.miem.gub.uy/documents/15386/7730255/BALANCE%20PRELIMINAR%202015.pdf
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.miem.gub.uy/documents/15386/8754206/2.2.3%20Consumo%20final%20energ%C3%A9tico%20por%20sector.xls
http://www.mvotma.gub.uy/images/guias_sectoriales/20150709_Guia_EIA_Parques_Eolicos.pdf
http://www.mvotma.gub.uy/images/guias_sectoriales/20150709_Guia_EIA_Parques_Eolicos.pdf
https://iie.fing.edu.uy/publicaciones/2005/NC05/&hx003E;
https://iie.fing.edu.uy/publicaciones/2005/NC05/&hx003E;
https://www.youtube.com/watch?v=TIrSaNzgJD4
https://www.youtube.com/watch?v=TIrSaNzgJD4
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.energiaeolica.gub.uy/uploads/documentos/informes/Energia%20eolica%20y%20aceptacion%20social%20-%20lecciones%20para%20Uruguay%20y%20guia%20para%20la%20accion.pdf
http://www.dne.gub.uy/documents/112315/1917292/Informe-de-energ%C3%Adas-renovables-Abr-20131.pdf
http://www.dne.gub.uy/documents/112315/1917292/Informe-de-energ%C3%Adas-renovables-Abr-20131.pdf
http://www.dne.gub.uy/documents/112315/1917292/Informe-de-energ%C3%Adas-renovables-Abr-20131.pdf
http://www.dne.gub.uy/documents/112315/1917292/Informe-de-energ%C3%Adas-renovables-Abr-20131.pdf
http://www.dne.gub.uy/documents/112315/1917292/Informe-de-energ%C3%Adas-renovables-Abr-20131.pdf

	scx041-TF1
	scx041-TF2

