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a b s t r a c t

Energy is a basic issue for cleaner production and more sustainable consumption. A transition to
renewable sources and massive energy savings face several problems: technological lock-ins, energy
companies' oligopoly, unsteadily governments' policies. These problems are especially severe in small
island developing states or regions. For these territories, however, energy transition can be a chance to
improve their situation, especially if they are rich of renewable sources and they can mobilise important
cultural and organisational resources, such as claims for identity and autonomy. An exemplary case study
is Sardinia, the second biggest island in the Mediterranean Sea. It has problems of energy supply, strained
political relationships with the mainland, and low economic development. The framework for this case
study is rooted in multilevel perspective and political economy, complemented by games playing met-
aphor. The research hypothesis is that sustainable energy practices emerge if a variety of ‘games’ are
visible, if they stimulate lay people participation, and if they are consistent with key goals for islanders,
including independence, development and identity. In Sardinia, three games are identified: fossil fuels vs.
renewables, competition on smart grid and storage system technologies, energy sovereignty vs. energy
interdependency. There is not a single result of these games. Variable situations emerge, which allow
forecasting a very slow progress of the energy transition.

1. The issue and the frameworks

1.1. Energy problems in islands

Cleaner energy production represents the main means of tack-
ling climate change. The challenge is to combine an energy efficient
industry with more sober consumptions (Dovì et al., 2009;
Karunathilake et al., 2018). However, a transition to renewable
sources and massive energy savings face several problems: strong
technological lock-ins (Koster and Anderies, 2013), restraining in-
terests of oil and gas industries (Gupta, 2017) and reduced in-
vestments in poorer regions (Bouzarovski and Tirado Herrero, 2017;
Pellerin-Carlin, 2017). These problems are the most severe in
islands that are far frommainland and suffer economic deficits. For
this kind of islands, energy transition can be a chance to improve
their situation, especially if they are rich of renewable sources and
they canmobilise important cultural and political resources, such as
search for identity and independence from nation state. The chal-
lenge for island local governments is to use the energy transition to

improve the quality of life in more remote areas, enhancing
participation to energy issues, and creating new jobs from renew-
ables plants installation and maintenance (Osti, 2016b).

A possible side effect of energy transition concerns indepen-
dence, both at a household (prosumer) and territorial level (smart
grid, energy district). Increased supply autonomy, ensured by
small-scale renewables and storage systems, can become an
important goal for regional governments that are anxious to
improve their own legitimacy.1

All these factors help to justify the aim of this paper: to study
energy transition in a big island in order to see whether local in-
stitutions, utilities and civil society actors support best practices
(Dornan, 2016; Beermann and Tews, 2017; Karunathilake et al.,
2018). Islands, especially those that have an urban-rural divide
and are located far from the mainland, appear to represent ideal
sites for the study of the pace and extension of energy transition
(Kaldellis et al., 2009; Bunker et al., 2015; Ciriminna et al., 2016;
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1 “For all practical purposes politicians in the non-sovereign Caribbean aspire to
maintain the many material advantages of the postcolonial bond, while at the same
time securing maximum autonomy” (Oostindie, 2006 p. 612).
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Santana Sarmiento et al., 2017). Insulation and distance necessitate
greater effort at achieving energy secure provision.

Energy storage systems (EES) are deemed strictly complemen-
tary to islands’ energy security, especially for those oriented to
renewable energy sources (RES) and distributed generation (Bueno,
Carta, 2006). EES are very flexible and are modularly arranged;
Walker and Cass (2007) refer to them as the hypersizeability of
renewable energy hardware. Thus, they are adaptable to every scale
of energy distribution and cover the problem of RES intermittence.
In this study, storage systems are considered a privileged indicator
of rapid and full transition. Thanks to their generalised application,
we consider it plausible that the ideal of 100% renewables or self-
sufficiency can be attained in circumscribed places (Spector, 2017a).

According to the Rocky Mountain Institute, there are several
obstacles for achieving this ambitious goal: energy technicians
living far from the island, the difficulty to stabilise the island small
grid, especially if fuelled with renewable sources, dependence on
external grants or capitals for renewables plants, ESSs and energy
saving measures (Bunker et al., 2015). These issues are more easily
solved if the island is vast, connected to mainland grid and densely
populated. This creates scale economies that are still an important
requirement for most island energy systems (Agarwala, 2017). But,
there is another important dilemma for islands: to increase the
degree of self-sufficiency or to improve connection with other
systems (storing versus networking dilemma). Such an issue can be
developed through sophisticated algorithms measuring instantly
the convenience of self- or grid provision (Amini et al., 2018) and
studying the institutional and cultural conditions for investing in
network or storage practices (Osti, 2016a).

Solving this dilemma is not easy. Islands suffer many integration
problems: insufficient energy supply because old infrastructures;
difficult political relationships with the mainland which is unable
to recognise the special situation, low economic performance that
reduces the chance to adopt good solutions like small scale re-
newables plants and ESS. Grants, civil society projects and public-
private partnership become necessary for overcoming the island
gaps. Several policies targeted the small islands (Chen et al., 2007;
Dornan, 2015; Wolf et al., 2016), while it is more difficult to tackle
the energy dilemmas of bigger ones or entire archipelagos.

1.2. An emblematic case study

Sardinia, the second biggest island in the Mediterranean Sea,
has been chosen as a paradigmatic case study. It has problems of
energy supply, strained political relationships with the mainland,
and low economic development. The research hypothesis is that
rapid, effective and sustainable actions emerge in the island if a
variety of ‘energy games’ are visible, if they stimulate people
participation, and they match the typical aims of the islanders,
comprising independence, development and identity. Such aims
can be perfectly translated into energy terms: energy self-
sufficiency or autarchy, energy as a source of welfare and work,
and innovative energy projects creating place pride and
identification.

Starting from this introduction, the paper is organised as fol-
lows: section 1 describes the most relevant theoretical frameworks
for interpreting the case-study, section 2 presents main data of
energy transition in Sardinia, the possible sources of rapid change
(energy accelerators) and the main energy games are been played
in the island. Finally, in section 3 a discussion on the results and on
future developments in Sardinia is presented.

1.3. Political economy and multilevel perspective

In order to understand whether Sardinia is moving toward a

rapid energy change, we require a tailored theoretical framework.
Generally, transition theory, also known as multilevel perspective
(MLP), is used (Geels, 2010, 2011; Chapman and Itaoka, 2017). This
theory conceptualises change as the passage of innovation from
niche to regime level, that is, the realm of institutionalised rules
governing the entirety of the energy system. Attention to consoli-
dated rules, their field of application and the legitimation they
receive from public and experts connote MLP as a neo-institutional
approach (Gonz�alez, 2017). However, “analysts suggest the energy
transition has become captured by incumbent energy policy net-
works [..], and suffers from a democratic deficit [..]” (Vob et al.,
2009, p. 285). The relevance of economic interests at the regime
level highlights the strict public-private arrangements that are
created in each country around energy provision. Thus, the political
economy perspective should provide a more selective explanation
(Mitchell, 2008), especially if inserted into a comparative frame-
work (Trigilia, 2002), including the role of bureaucracy (Evans,
1989) and social movements (Podobnik, 2006). However, in turn,
such an approach suffers from its exclusive focus on economic as-
pects, whereas energy issues include many other symbolic stakes.
In an island like Sardinia, ‘pride and prejudice’ are important factors
for understanding the adoption or rejection of a new energy proj-
ect. In short, multilevel and political economy perspectives both
insist on one mechanism: the possibility that new technical or
economic organisations break a strong energy regime (see Owen-
Smith and Powell, 2008). However, this dynamic is insufficient to
acknowledging the great activism of energy movements or the
wide and contradictory strategies of big energy players. More
attention must be given to symbolic actions (as opposed to purely
economic reasons) in the public arena, at a time when energy is
considered a powerful tool for change.

1.4. Game/play framework

Previous perspectives can be enriched by paying greater atten-
tion to the games played by actors. Such a viewpoint does not
belong to the prisoner dilemma tradition, but rather to anthropo-
logical studies (Huizinga, 2002), in which the terms of play (actor-
oriented approach) and game (rules approach) are bound together.
Eugene Fink (2008) lists the analytics of ‘game world’: pleasure,
meaningfulness, sociability, rules, toys and role-playing. These
represent useful ingredients for an articulated framework. We can
add further conditions and qualities:

- The presence of one or more contests, disputes, races, compe-
titions or conflicts;

- Recognised players: actors who have or pretend to have legiti-
macy to participate in the game;

- Playground(s): physical places equipped for matches;
- An arbitrator: a third party, generally a public body or an au-
thority or a prestigious agency.

The qualities of game, which give playing meaningfulness and
attractiveness, comprise:

- Publicity;
- Tokens: toys in game language (Fink, 2008);
- Reversibility or repeatability.

The qualities of game are more intricate than the conditions.
Publicity concerns both the visibility of the game and the presence
of a public that likes to see it as a show. Conflicts that occur in secret
do not represent games but rather sordid battles for power. Game
display is very attractive both for players and spectators. Of course,
publicity is also at the base of the democratic rule of transparency.
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This norm is additionally valid for companies in the moment that
they decide to enter the stock exchange market or reach out to a
wider audience of consumers.

Tokens or toys are those symbolic and practical tools that allow
the game to be played in a satisfying way. After all, a good ball is
necessary for a good football game. Nevertheless, the ball is also a
symbolic object. In fact, remaining with the football analogy, the
desired ‘golden’ ball is given to the best player, recognised world-
wide. Tokens can accordingly be related to symbolic rewards. They
belong to the world of gifts and liberality.

Reversibility or repeatability concerns two qualities of the
game-playing metaphor. One is the adversary's power to reverse
the result. This highlights the skills of players, their capacities to
learn from mistakes and to resist. Reversibility is an important
feature of energy-environment issues. The same idea of ‘renew-
ables’ evokes opportunities to repeat the process many times (Erker
et al., 2017). The other quality is the fictive nature of games. They
represent a bubble of reality: the results of game are without real
consequences; nobody is killed or loses money if he or she does not
win. Of course, we know that many games do have a real stakee for
example roulette e with real wins and losses. Fink and other au-
thors, such as Winnicott (1971), insist on the game capacity to
create an osmosis between reality and fiction, seriousness and
frivolousness, vacancy and work. The uncertain border between
game and reality is manifested in different ways: gymnasium of
humanity, symbol of prestige, complementary sources of money,
the sports industry, and so on.

This framework regarding game-playing does not exist in op-
position to the aforementioned approaches. It simply broadens the
range of motivations and mechanisms that intervene in the energy
field. Utilities, consumers, authorities and companies do not obey
to only one rationality: self-interest or uniformity in response to
rules, just to mention political economy and neo-institutional ap-
proaches. Rather, they interact according to the pleasure of inter-
action, prestige of winning and search for sense-making tokens.

2. The case study: energy games in Sardinia

2.1. Hypothesis and methodology

According to game/play framework and the research topic (is-
land energy transition as an opportunity for independence and
development), the hypothesis can be formulated in the following
way: the speed and originality of energy transition is higher when a set
of public, symbolic and frequently repeated games takes place. A
strong monopoly over the energy chain and consumers’ passive
attitudes towards climate change and fossil fuels do not provide
effective conditions for starting a challenging game among players.
These general statements will be adapted to the specific case of
Sardinia.

The research method is based on ‘case study’. This qualitative
approach is recommended when “a holistic, in-depth investigation
is required” (Zainal, 2007) and the research object is a complex
organisation (Hartley, 2004). Single case analysis is frequently used
in energy transition studies (Turcu et al., 2014). While this choice
limits the possibility to formalise and generalise the results, how-
ever it allows to understand complex and emblematic situations.
Sardinia, is an idiosyncratic case for history, relative distance from
mainland, aspiration to independency. Furthermore, its large geo-
demographic dimensions allow outlining both internal articula-
tion and numerous interdependencies with external systems. Then,
unicity, extension and high differentiation justify a holistic
approach and a single case in-depth investigation.

2.2. Sardinia energy picture

Sardinia is the windiest region of Italy2 and one of the best for
solar radiation (Fig. 1). It is quite big (24,000 km2), located far from
the mainland (180 km at the closest point) and populated with
more than 1,600,000 people. Furthermore, Sardinia has suffered in
the past from issues of marginality, as well as colonisation by po-
litical and economic powers. Administratively, it is an Italian region
with special autonomy from the national government. Socio-
economic indicators reveal an area with numerous problems, the
most important being unemployment, but also weak and polarised
industrialisation and low incomes (Table 1). However, a strong in-
dicator of welfare e life expectancy at birth e is similar to the na-
tional mean, and thus provides a sign that Sardinia cannot be
assimilated to southern Italy where the general conditions of life
are worse.

“Sardinia like Pellworm, the small German island that became
completely energy self-sufficient thanks to the use of renewables.
For the president Francisco Pigliaru freeing the island from fossils
and subsequently also from methane” is plausible or at least rep-
resents a key goal (Redazione Casteddu Online, 2016). The words of
the President of the Sardinia Autonomous Region provide a clear
summary of how the local elite imagines energy transition. The
island has a history of colonisation even recently with industriali-
sation. This explains the desire to become self-sufficient using RES.
However, the picture of the near-future is not so clearly based on

Sardinia

Fig. 1. Solar radiation map of Italy. Source: http://www.mappery.com/map-of/Solar-
Radiation-Map-of-Italy.

Table 1
Main demographic and socio-economic features of Sardinia, compared with Italy.
Source: Istat.

Sardinia Italy

Population (end 2017) 1,648,176 60,483,973
Average income (euros 2015) 10,968 13,713
Average age 45.6 44.4
Foreigners (% 2016) 3.0 8.3
Unemployed (%, 2017) 17.0 11.2
Primary sector employed (% 2009) 5.8 3.8

2 Interactive wind atlas of Italy: http://atlanteeolico.rse-web.it/index-en.phtml,
accessed 9 April 2018.
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RES. For the moment, the approved regional plan for energy fore-
casts the use of coal for a new power plant and the extension of
natural gas grid to the entire island, building a new connectionwith
the mainland or liquefied gas terminals in the seaports. Subse-
quently, the entire internal major grid must be created. “The Nat-
ural Gas should be the fossil energy vector for the transition to a
decarbonised economy, progressively achieving wider quotas of
total consumption to the disadvantage of oil, oil derivates and coal
in the decade 2020e2030” (Regione Autonoma della Sardegna,
2015, p.4).

At the end of 2013 the final consumption of energy in terms of
thousand tonnes of oil equivalent (ktoe) according to the regional
plan was (Regione Autonoma della Sardegna, 2015, p. 20):

Transport 854 ktoe (all from fossil sources);
Electric 740 ktoe, 297 ktoe fromRES and 443 from fossil sources;
Thermal 1081 ktoe: 421 from RES and 660 from fossil sources.
Furthermore, 561 ktoe are consumed for maritime and air

transport to and from the island. 343 ktoe of electric energy are
exported to the mainland and Corsica. It must be stressed that the
majority of thermal energy coming from RES is constituted of
biomass burnt in houses. Thus, electric energy (EE) is the vector
through which RES with a low impact have their main application.
Biomass is included in RES but it has a greater impact on air and
land use. On a rural island like Sardinia their use is quite common.
Finally, one has to consider the large quota of energy of fossil origin
absorbed by transport means. Nevertheless, in 2013 Sardinia
largely overcame the 17.8% quota of Final Gross Consumption from
renewables assigned to it by the Ministry Decree of 15 March, 2012,
‘Burden Sharing Objective’. In general the island is moving towards
the 20-20-20 goals of the European Union (Eurostat, 2017): RES
constitute about 24% of the total energy consumed (Regione
Autonoma della Sardegna, 2015). In 1990, Sardinia's CO2 emis-
sions totalled 15.89 million tons, then 13.31 million tons in 2013;
they have decreased in a remarkable way: �16.2% (Regione
Autonoma della Sardegna, 2015, p. 23). Improvements in terms of
energy efficiency are less identifiable: there are no direct indicators.
According to an assembled Index of energy efficiency policies pene-
tration, calculated by ENEA (2015, p. 199), Sardinia's value of 0.37 is
below the national average of 0.42, with Italy's regions ranging
from 0.22 to 0.62.

Electric RES represent a very small quota of the energy
consumed by the region: 297 ktoe of a total of approximately 3,000,
less than 10%. It is easier to study electric RES because their pro-
vision and consumption are more accountable. Moreover, the en-
ergy budget of electricity is more recent: 2015 (Renzi, 2017). Of
12,465 GWh (GWh) generated, 9080 are from fossil sources, while
3386 come from RES. If we subtract consumption for auxiliary
services and pumping (847 GWh), as well as transmission losses
(466), the internal consumption amounts to 8870 GWh. It is worth
acknowledging that a considerable amount of EE is exported
(2,749), a quota of around 25% of total net production.

The supply of EE from RES reached its peak in 2013 with
4000 GWh, before declining a small amount. In contrast, the supply

of EE of fossil origin has decreased by a considerable 33% since
2006. It is important to explain why RESs has only experienced a
small decrease in Sardinia, in spite of their dispatching has a pri-
ority on EE supplied of fossil origin. Main reason is that the eco-
nomic crisis reduced demand; other reasons are meteorological or
related to low plant maintenance and revamping, especially for
wind turbines.

Sardinia's wind farms experienced an increase in the number of
plants in the period 2012e16, although in terms of capacity the
trend has been fairly static (2%) (Gse, 2017). This differentiates
Sardinia from Italy where the growth in capacity has been more
significant (Table 2). Nevertheless, both Italy and Sardinia experi-
enced rapid diffusion before 2013, the year that can be considered
the turning point when Government decided to stop generous
subsidies on renewables.

Photovoltaic (PV) panels are less concentrated than wind en-
ergy. Their modularity in terms of scale and placement is easier to
manage than in the case of wind farms. This has permitted constant
growth, although following cuts in incentives their diffusion
slowed as well. They are morewidely distributed in Sardinia than is
typical of Italy in general: Sardinia registers 19 plants every 1000
inhabitants, far above the Italian average of 11. Accordingly, the
mean capacity of PV plants in 2015 was 23 Kw in Sardinia and 27
Kw in Italy. Sardinia is distinctive in its prevalence of panels placed
on greenhouses: at 28% it has the highest quota in the country, far
above the national mean of 6% (Gse, 2015, p. 22).

The landscape of RES in Sardinia resembles a mixture of north
and south Italy. Sardinia lacks the sheer density of wind farms and
land PV panels that characterises Apulia in the south, or the density
of very small roof PV panels of some of the north-eastern regions.
FV greenhouse specificity is ambivalent because in many cases
cultivation under the panels has not begun.

2.3. Accelerators of energy transition in Sardinia

Sardinia is neither a champion of RES nor of energy-saving or
storage. It stands in an intermediate position relative to other
Italian regions. This leads us to conclude that in spite of its
considerable solar and wind potential and its general insularity,
energy transition has been a slow process. The rapid growth of
wind and PV farms at the beginning of the 2010s did not cause a
regime change. Rather, it was the fruit of the generous feed-in-
tariffs (FIT), a national policy without any special attention or
redistribution of resources to marginal areas, like Sardinia or
southern Italy.

However, at the national level the role of Transmission System
Operator (TSO Terna) should be mentioned. It is a state-owned
company and it works as a monopoly regime, assuring high EE
voltage across the national grid. Sardinia has been the object of
large-scale interventions in the past and today new measures are
being planned. In 2011 Terna built SAPEI, an electric bridge with a
capacity of 1000MW and a cable of 435 km, directly connecting
Sardinia with the Italian mainland and crossing the sea at a

Table 2
Number and capacity of photovoltaic plants and wind farms in Sardinia and Italy, 2012e2016 percentage variation, plants and capacity per resident 1.1.2016. Source: GSE.

2012 2016 2012e16 (var. %) 2016

Plants number Capacity (MW) Plants number Capacity (MW) Plants number Capacity (MW) Plants/residents *1000 Capacity/residents*1000 ¼ Kw

Photovoltaic Plants
Sardinia 22,287 558.2 33,296 742.7 49% 33% 20.1 0.44
Italy 478,331 16,419.8 732,053 19,283.2 53% 17% 12.1 0.31
Wind Farms
Sardinia 47 988.6 354 1011.5 653% 2% 0.21 0.61
Italy 1054 8119.4 3598 9409.9 241% 16% 0.06 0.15
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maximum deep of 1,640m.
In order to achieve greater grid stability, Terna has created an

experimental storage laboratory in Codrongianos in northern Sar-
dinia, where the other cable, SA.CO.I. arrives.3 This complex storage
system has a capacity of 7.4MW and a further 0.4MW are under
construction (Terna, 2016). In this laboratory of real dimensions,
several storage technologies of different global companies are used,
even if the Lithium-ion battery prevails. Terna insists on the idea
that Codrongianos is a multi-technological pole, i.e. it has not
definitively selected one kind of technological package. Storage
technological neutrality versus the clear preference for one type is
an important element of national policy, linked to each industrial
tradition. Italy, unlike Germany or Japan, has not championed a
particular storage technology (Osti, 2016a). Rather, the national
government and energy authority assure great freedom to choose
the technological storage package utilities and companies prefer. At
the same time they do not incentivise anyone to adopt storage
systems.

Terna is thus highly committed in Sardinia. Its actions are
twofold: to increase interdependency with mainland and to start
storage applications above the laboratory-experimental level. Terna
is working accordingly in southern Italy, where the provision of
energy from wind farms is consistent, too. Such commitment to
storage at the distribution level is the purview of the grid distri-
bution owner, generally Enel4 in the case of Sardinia. At that level,
prosumers can adopt storage systems, too. We are not aware of Enel
implementing projects in Sardinia (Dataenergia, 2016). Terna's ac-
tions show that there is compatibility between storage and grid. At
high voltage level the grid itself e especially when it is both large
and dense e works like an EE system of accumulation. The inter-
vention at low and medium tension is more complex: smaller
storage systems are less efficient. Furthermore, the separation (or
unbundling) of high tension from lower tension grids imposes
inter-organisational agreements and requires the regulation of
exchanges. It is clear that Enel and Terna have some rivalry even if
the law clearly separates their fields of action. This race is partic-
ularly evident in the storage of energy, for which there is a legal
dispute as to whether storage can be considered a ‘production’ of
energy (TSOs cannot produce energy according to an unbundling
framework).

In the search for accelerators of energy transition in Sardinia, a
second body is the Autonomous Region. In 2015 it passed the
regional energy plan, which lists the following crucial goals:

- 50% reduction of 1990 CO2 emissions by 2030; - The interme-
diate source to be natural gas, whose grid on the island is now
almost absent; - 3 TWh growth of EE production from RES by
2030 in comparison with 2013 values; - Identification of energy
districts where the self-instantaneous consumption must be at
least 50%.

Three comments can be made here: 1) a consistent aspect of
transition remains with fossil fuel sources, even if natural gas has a
lower environmental impact than oil or coal; 2) RES production is
forecast to almost double in about 15 years; 3) mass storage of
energy is frequently mentioned but its specific contribution has not
been calculated, i.e. included in the targets of semi-self-sufficient

districts. In general terms, the plan is ambitious and defines more
demanding goals than those established by the EU. However, three
years after its approval, some signals are incoherent with the path
envisaged in the plan.

Through its Assessorato (Ministry) of Industry, which is also
responsible for energy, the region has approved the construction of
a new cogeneration plant fuelled with coal in Portovesme (Sulcis,
south-west Sardinia), inside an industrial compound for the pro-
duction of aluminium (Regione Autonoma della Sardegna, 2014).

In 2017 through its President, the region has stopped the
authorization to build two Concentrating Solar Power (CSP) plants,
affecting large surfaces in the rural municipalities of
Gonnosfanadiga-Guspini and Villasor-Decimoputzu, both in
southern Sardinia (Regione Autonoma della Sardegna, 2017a). Also
the majors’ association manifests opposition to the CSP projects (La
Provincia del Sulcis Inglesiente, 2017). The negative political posi-
tion is motivated by farmland occupation (approximately 250 ha
each), landscape disfigurement, local population discontent, pri-
ority for much smaller plants and distributed generation.5

The region has approved two sources of funds for smart grids:
one in two villages (Benetutti and Berchidda), in which the low
tension grid is owned by local municipalities (about V1,750,000
each) (Regione Autonoma della Sardegna, 2016), the other a bid of
V3.9 million for small local energy systems (self-production-stor-
age and smart grid, maximum V150,000 for each project) to be
realised by municipalities (Regione Autonoma della Sardegna,
2017b).

The regional government of Sardinia is cleverly showing that a
coal plant can be compatible with the final targets of the energy
plan, and that opposition to CSP is in the name of a decentralised
model. According to a political economy approach, it emerges that
the old industry lobby of iron (in this case aluminium) and coal
remains strong, in large part because it has the support of trade
unions in a region that consistently faces issues of unemployment.
The CSP industry is very small, new, and probably isolated from the
main Italian employers’ association, Confindustria. Moreover, the
cluster of companies that projected CSP in the island did not
consider the typical opposition to giant plants, regardless of who
promotes them and where they are placed.

Furthermore, the region has not internal financial and fiscal
means to stimulate a large-scale conversion to green energy. FITs
were established by the national government and their burdenwas
distributed on all the EE fees. Without similar incentives it is likely
that the ambitious goals of the regional energy plan will not be
achieved by 2030. Finally, the uncertainty of the storage policy is
evident: a) opposition to CSP plants which are also daily storage
systems; b) the funded experiments of rural smart communities do
not envisage any storage system; c) the region is not going to plan
any incentives for small storage appliances in private buildings,
even though it is possible (another region, Lombardy, did).

The third possible accelerator beyond national and regional
governments should be civil society, shaped primarily by small
businesses and non-profit organisations. We know that it has
played an important energy transition role in some countries,
although less so in Italy (Magnani and Osti, 2016). The expectation
is that Sardinia's civil society plays an even minor role because of
local people's limited independence from public subsidies and jobs

3 SA.CO.I. (Sardegna-Corsica-Italia) is the historical high tension connection in
direct current (HVDC) through which electricity is exchanged with the Italian
peninsula and Corsica (France). It started in 1966 and has a capacity of 300MW.

4 Enel is former public monopolist of the national electric system. Despite
unbundling and partial privatization, it keeps most part of low voltage Italian grids
through its controlled company e-Distribuzione.

5 There is a CSP project combined with a biomass power plant in Oristano, in the
central part of Sardinia. The estimated total energy produced is 45 GWh/year; the
plants and the facilities will cover 48 Ha of farmland (Giunta Regionale, 2016). The
project has been approved by the regional government and environmental asso-
ciation Legambiente, but it faces opposition from Oristano's municipality and other
associations.
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created by mainland companies. The example comes from indus-
trialisation, whichmostly arrived on the island with external public
and private capital invested in petrochemical poles (Piga, 2012 p.
292). Such an industrial path produced ‘dependence’ on national
and world cycles, frequent crises and restructuration, and low
stimuli to local enterprises (Sanna, 2015). With these beginnings
and low autonomy, the Sardinian civil society is inevitably
undermined.

On the fringes of Sardinian civil society is a movement for in-
dependence from the Italian state. It seems to offer superior op-
portunities to interpret and represent islanders' attitudes towards
environmental and energy issues. It has political and cultural rea-
sons, a combination of claims for autonomy and equity, and discrete
electoral success (Pala, 2015; Sorge, 2015). At the same time, it has
frequently been divided in minor groups (secessions) and unable to
fully understand the interdependence of economies and identities
in between the Island and the ‘Continent’.

In spite of this push for greater autonomy, Sardinian civil soci-
ety's commitment to energy transition appears weak and fully
based on opposition. On the island, energy cooperatives are absent,
while those coming from the mainland have experienced great
difficulty in installing wind turbines or PV panels. In particular,
wind farms were created thanks to valuable external capital and
generated some financial scandals. These have helped instigate a
poor image of RES amongst island society. However, Sardinia
cannot be framed as a simple case of new colonisation as political
economy (and autonomist rhetoric) may imply. The picture is more
complex because of numerous interactive scenarios (games).

2.4. Three energy games on the island

At least three games are being played on the island. According to
our framework, playing an energy game means to make it public
knowledge, focused on a clear stake connected to local values (to-
ken), and reversible, i.e. giving actors opportunities to repeat the
game without losing their entire stake.

The first game is between fossil fuels and RES. The match is
between the Region Sardegna Government, which desires to
extend natural gas grid to the entire island (we call it methanisa-
tion), and the national RES industry, a pressure group in the search
for its own strategy. Both players are weak. The region needs large-
scale capital to build the gas pipeline and/or the terminals for liq-
uefied gas ships. Only big multinational companies or the national
government can make such an investment. It is not clear ‘who’ will
be the investor. The RES industry lacks a specialisation so strong
that it can become competitive in global and local markets. CSP
technology would be effective but the lobbying and moral
persuasion of project promoters in Sardinia appears very feeble.

In the conflict over CSP (see long and harsh debate in Gruppo
d'Intervento Giuridico, 2016), two structures of justification
emerge: “one refers to universalisation and universal rights, while
the other is geared towards what makes sense in a particular cul-
turewith its specific mores andmorals” (Th�evenot, 2015, p.1). Solar
energy is clean and a right of each human being, while the oppo-
nents to CSP seek respect for their specific landscapes. The former
justification has proven too abstract for islanders, who suspect that
the CSP plants were real scale examples to be shown to interna-
tional investors. The latter justification (specific mores and morals)
is overloaded in Sardinia, causing domino effect mobilisation. In
fact, the group opposing CSP is large and diverse, comprising not
only the aforementioned regional administration, but also farmers'
organisations, majors, and autonomist and environmental groups.
In contrast, the favourable front was very small, being formed of
single experts linked to the specific CSP package or representative
of ‘national’ environmental associations. Through single exponents,

the main Italian environmental association (Legambiente)
expressed considerable criticism of the coalition opposing the two
CSP projects, while the representatives of the same association in
Sardinia were aligned with opponents (Berlen, 2016).

The tokens are farmland and landscape. Farming is considered a
typical, rooted and poorly treated activity in Sardinia. Its recovery is
seen as a useful and desirable goal, and a potentially valuable
source of identity construction. CSP plants would have occupied
good land. However, the pro-CSP groups opposed the idealisation
of farming, arguing that agriculture and livestock rearing have
already destroyed the Sardinian environment with heavy me-
chanical and chemical agro-practices.

The front against CSP assumed the form of a social movement
(Cugusi, 2017), while those favourable remained ‘single voices
without a father’, that is to say without a token of the same power.
The regional government has not been an arbitrator but has instead
picked a side. All of the adversarial players came from mainland
and made some important errors, presenting the power plant
projects on too great a scale and underestimating local authorities'
opposition. Thus, the match has been misguided since the begin-
ning. Even the conditions for the gamewere not assured: reciprocal
recognition is very rare in a context in which the adversary is an
enemy. A field where teams can play was lacking: the CSP projects
received no public debate and provided no opportunities to make
observations. Finally, a credible arbitrator such as a third, neutral
party was lacking as well: neither the region nor the energy au-
thority enjoys the prerequisite prestige or competence.

The second game concerns the choice of technological pack-
ages for energy transition. The opportunity to compare them re-
quires the same conditions as previously mentioned: the
entitlement of actors and technologies, a special place to play the
game, and an impartial evaluator. Methane use has reached great
maturity, and as regards piping and burning technologies, Italian
industry seems to enjoy an advanced position. Sardinia lacks
expertise in this regard, hence no game at all, rather simple
acceptance of an external technological package. A more subtle
and contested issue is that of technologies linked to the smart grid
and storage. For what concerns the smart grid software, Sardinia
seems able to participate in the game. Sardegna Ricerche e the
regional agency for Research & Technological Development e is
fully involved in the experiment in at least one of the envisaged
smart community (Benetutti). In the other municipality selected
for the experiment (Berchidda), another form of software will be
used and a private company (not the regional agency) seems
involved. Apparent then is light but not explicit competition be-
tween the two municipalities and, behind them, two different
technological packages. Lay people from both communities know
almost nothing of the practical aspects of smart grid. Despite the
knowledge deficit, the race between the two municipalities has
started and, according to our framework, it should produce some
advancements in energy transition.

The match of storage technologies has never started. We know
that TSO Terna is experimenting with several chemical modalities
of storage, while Enel, the former public monopolist, has not yet
invested in storage in Sardinia. Enel is acquiring foreign companies
specialised in smart grid software and no-chemical storage systems
(Stout, 2017; Spector, 2017b). It is probable that Enel has not chosen
Sardinia for its experiments regarding storage and smart grid, in
spite of its numerous wind farms, operated via its company Enel
Green Power. This weak attention to storage systems in Sardinia is
at odds with investment in other Mediterranean islands.6

6 Enel, through its Spanish-controlled company Endesa, has completed large
storage installations in the Canary Islands (Enel, 2016).
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The third game is being played on a more symbolic field. It
concerns sovereignty, a label frequently used in Sardinia for fighting
against military easements (military practice-bombing range). The
practice has caused great damage to the environment and has
attracted protests by local movements (Codonesu, 2013). Likewise,
representatives of the autonomist movement have seen RES
penetration as an energy easement. The argument is mismatched
because RES increases autonomy from external sources. It is true
that many wind farms and large-scale PV panels were installed by
external multinational companies. However, even this argument is
ambivalent: surely these overseas investors were attracted by the
opportunity to make an easy profit, in the process damaging land
and landscapes, yet it is also true that local authorities were unable
or unwilling to stop them and local people were incapable of
developing a smaller-scale set of RES plants. The game on energy
sovereignty is without a clear token and it lacks a shared narrative
representation. Furthermore, the match is disordered because
there is no arbitrator, i.e. a supranational body like the European
Union, which ensures that the players know and respect the rules of
the game.

It is true that numerous real and virtual places of participation
exist, from websites to city piazze (squares), reflecting the varied
repertoire of social movements. Notably, in 2011 a regional refer-
endum on the possibility of Sardinia hosting the national nuclear
waste repository attracted a high voter turnout (Rquotidiano, 2011).
The first quality of game framework (publicity) was hence respec-
ted. The second (tokens) far less so: the energy sovereignty argu-
ment was mishandled and often used for achieving easy consensus
(populism).

The third quality (reversibility) concerns the chances of
repeating the game. The answer is forward-looking: the movement
for independence will surely look for new energy arguments and
the RES industry will not overlook the island's great wind and solar
potential. Thus, ideological disputes over new projects will occur,
with attention not only to RES plants but also probably to storage
systems.

3. Results and perspectives

3.1. A Mediterranean model

Generally speaking, the Sardinia movement toward RES devel-
opment and energy saving/efficiency has been slow and largely
dependent on external funds both public incentives and private
investments. The island broadly fits with the south Europeanmodel
of energy transition, which is characterized by huge investments in
large scale RES without the involvement of local people, and un-
certain regulation of regional authorities (Scotti and Minervini,
2017). Local civil society organisations are committed neither to

the ownership of RES plants nor to the use of green energy. How-
ever, Sardinia has some particularities. The number of small roof PV
panels is higher than in southern Italy. Moreover, the ability of
regional authorities to guide the transition seems superior to other
Southern Italy Regions. An ambitious energy plan establishing
stringent short-term goals of environmental sustainability has been
adopted by the Regione Autonoma della Sardegna.

The dynamism of an energy system is also revealed by the
interactive capacity of the stakeholders, including the final con-
sumers (demand side). The game metaphor has allowed to assess
some qualities of the energy supply-demand dynamic. The results
are summarised in the Table 3. The first result is that some energy
games exist in the island; Sardinia organisations are playing; they
are not passive receivers. The oldmonopolies and the dominance of
fossil sources have been challenged. Especially RES development is
aligned to European Union targets. The new players e regional
agencies, RES lobby, prosumers e however, are quite weak. For
them initial costs of investments on more sustainable energy de-
vices are still too high in comparison to their incomes and revenues.
With a so weak demand, the expectation of a transition driven by
final consumers vanishes.

3.2. Participation

The second result concerns rules and places of participation. In
the game metaphor they are conditions for playing fairly. These
requirements are not fully respected in Sardinia. Especially, a third
party (arbitrator) able to monitor the games and sanction deviant
players is absent or de-legitimated. Despite the presence of a na-
tional authority and a regional Ministry of industry and energy, the
local transition has been hardly regulated. The other conditions for
game participation e debating places or playgrounds e are under-
developed in Sardinia. Formalized mechanisms of participation
have never been activated; spontaneous debates on virtual and real
‘piazza’ are vivid, but sporadic and without practical results. The
only perceptible outcome has been a long list of observations made
by citizens and associations to the regional energy plan.

3.3. Publicity

A third result concerns publicity of energy games. The three
envisaged matches present different situations. In any case, low
visibility prevails and the energy system seems still populated by a
restricted number of actors forming what is called a policy com-
munity in opposition to a broad and horizontal policy network
(Cairney, 2011). Owners of high and low voltage grids are the only
actors able to affect all the energy transition. They have as well
capitals to invest and a deep knowledge of the energy system. The
match on island energy sovereignty has more visibility, but as

Table 3
Energy transition of Sardinia according to the criteria of game/play perspective.

ENERGY GAMES Fossil vs renewable sources On smart grids and EES technologies Independence vs Interdependency

Conditions
Recognised

players
Yes, but they are weak Only regional R&S Agency Yes, regional parties and ecological associations

Playgrounds Limited debate on Energy Regional Plan Not Identified Yes, virtual and real ‘piazzas’ are active
Arbitrators No, neither national Ministries Limited, Regional Government No, neither supranational public bodies
Qualities
Publicity Limited to sectors lobbies Limited to private and public experts Yes
Tokens Yes, they are farmland and landscape Yes, it is distributed generation model Very strong, but badly formulated, mishandled
Reversibility Limited, energy plants are long lasting Yes, both technologies are flexible (modularity) SACOI and SAPEI created high EE

interdependency
Future

Developments
Very slow transition to RES, methanisation will
never occur

Slower and limited penetration of smart grid and ESS
in the cities

Further improvement of high voltage cables
and same scale ESS
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above highlighted, the stakes and the technical solutions are not so
clear. In terms of supply and demand, the unbalance in favour of
former is evident.

3.4. Symbols

The visibility introduces the fourth result, which concerns so-
called tokens. Energy transition has become an important sym-
bolic value only for a minority of islanders. The majority has not
identified RES development and energy saving as an instrument to
enact the typical goals of social redemption and political inde-
pendence. Thus, motivation for installing PV panels or ESS-smart
grid devices is merely economic. In a situation of low incomes
and in the absence of public subsidies the adoption of energy in-
novations does not happen. Evidently, narratives of energy transi-
tion is not consistent with aspirations and beliefs of Sardinia people
(Malone et al., 2017). For example, the great CSP plant recall local
people old-dated processes of ‘colonisation’ by mainland powers.
As a result, the project is rejected.

3.5. Reversibility

The last result concerns reversibility. The three games have not
the same easily reversible or repeatable situation. The confronta-
tion between fossil sources and RES reflects the conflict between
great energy plants and distributed generation. Nevertheless, also
RES have great plants that creates a ‘one shoot game’. A heavy
energy infrastructure has to work for a long time for returning the
investments; its environmental impact is generally heavy and long
term, too. The low degree of reversibility exacerbates the opposi-
tion, in this way obstructing the chance to create a serial game, in
which the losers can win a successive match. It is clear that players
proposing huge plants have not considered the general negative
attitudes toward big and stable energy infrastructures (Devine-
Wright, 2011).

The other two Sardinia energy games are more reversible
(Table 3), but for different reasons. ESS and smart grid technologies
are modular and adaptable to every territorial scale. This offers
chance of investment for all players of the energy chain, provided
that they have cash or access to credit. That is the problem for
Sardinia consumers who are on average poorer than Italians. Thus,
the progress of these technologies is highly dependent on public
incentives.

The game on energy independency or interdependency is
reversible thanks to two submarine cables ensuring a flexible trade
of power with mainland. Combined with large scale ESS, they could
give to Sardinia the chance to play on electric continental markets
from a stronger position. This scenario, however, implies further
investments on storage systems and possibly on a third submarine
cable. The game is open because big national players like ENEL and
TERNA push for increasing electrification, while the Regione Sar-
dinia planned for full island methanisation. In this context, social
movements appear confused on which direction the energy tran-
sition should take.

3.6. Perspectives of cleaner production

Some possible future outcomes of the Sardinia energy games
regard the chances of cleaner production and consumption. The
first game will probably become a trench warfare: a very long
confrontation without a neat victory by one single player. Full
methanisation of Sardinia is a difficult target; on the opposite front,
a great and rapid progress of RES is unlikely. Sardinia will not be a
champion of renewables neither a self-sufficient island, despite its
abundance of sun and wind. Games on energy saving technologies

will depend on public funds and on chances towin European Union
bids for innovative projects. Both possibilities are unpredictable.

Italian Government maintained in these years only generous tax
deduction for improvements of building energy performance. It is
an insufficient measure for a massive introduction of combined PV
panels and ESS. Moreover, this kind of incentive is useless in regions
like Sardinia where most people have low or no income. Incre-
mental progresses in the electric subsystem both of the grid and of
small-medium scale ESS and generation plants are more likely.
High voltage grid modernisation, smaller CSP plants and wind
micro-turbines will not face strong opposition. It remains the
problem whether investors will consider them convenient and
whether the few Sardinia money savers will decide to increase
(electric) energy interdependency with their neighbours. This is a
matter dependent not only on legal frameworks and technical de-
vices but also on attitudes to cooperate with other people.
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