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Abstract: To reap the potential of renewable energy investments, many states of the European Union
have been enacting policies to attract investments from various actors including citizens. Citizen
satisfaction with investments has not been examined so far and, consequently, it is unknown whether
the implemented policies are correct. Due to its ability to reveal weaknesses that affect satisfaction,
satisfaction analysis may serve as a policy decision making tool, while a higher level of citizen
satisfaction may build trustful relationships between citizens and governments and enhance citizen
acceptance of renewable energy development plans. The aim of this study was to investigate citizen
satisfaction with the state’s actions to facilitate investments in renewable energy sources and to detect
the weaknesses of the current investment environment. A representative nationwide citizen sample
(n = 1536) was recruited in a country of the European Union (Greece) and the MUlticriteria Satisfaction
Analysis (MUSA) method analyzed eight criteria related to RES investments. The analysis indicated
a low level of citizen satisfaction, while the most prominent weaknesses involved the licensing
process and the policies for mitigating fossil fuel monopolies and improving the competitiveness of
renewables. Results from this study point to strategic steps that could address weak policy areas that
contribute to low citizen satisfaction.

Keywords: renewable energy sources; investments in renewable energy; citizen investment; multiple
criteria satisfaction analysis; investor satisfaction; energy policy

1. Introduction

In order to reach net-zero emissions by 2050, all pillars must exert great efforts to
scale up renewable infrastructure. Apart from institutional investors, corporates, and
governments, citizens who make investments in renewable energy (RE) can contribute
significantly to the diffusion of renewable energy sources (RES) while helping to alleviate
issues, such as funding gaps and lock-ins [1]. To reap these benefits, many EU countries
have been establishing measures and policies designed to attract investments from citizens.

Back in 2009, the European Union (EU) established the 2020 package which promoted,
through binding legislation, the implementation of climate and energy objectives by the
year 2020. For the period between 2021 and 2030, however, the EU decided to set more
ambitious objectives that involved EU-wide targets such as a minimum of 32% share of
renewable energy in the final gross consumption [2,3]. In this context, every EU member-
state had to submit its own National Energy and Climate Plan (NECP) which would serve
as a strategic schedule for the accomplishment of explicit energy and climate targets by the
year 2030. Towards the end of 2019, Greece submitted its revised NECP which established
loftier national objectives for 2030 compared to EU targets. These objectives involved an at
least 35% share of renewable energy in the final gross energy consumption, a 42% decrease
in greenhouse gas emissions in comparison to levels recorded in 1990, and a minimum of
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38% energy efficiency in final energy consumption [4]. In line with EU legislation and, in
accordance with its national targets, Greece has exerted a considerable effort to promote
renewable energy and has striven to establish an attractive investment environment for
citizens. As an example, the country has facilitated citizen investments through schemes
such as feed-in-tariff (FiT) programs (Law 3468/2006, revised by Law 3851/2010 and
Law 4254/2014).

The extant literature has so far examined the influence of financial and certain non-
financial factors on citizens’ decision to invest in renewables. Specifically, there is a stream
of literature examining the effect of financial factors such as support schemes, return on
investments, and payback periods on RES investments [5–11]. Simultaneously, another
literature strand has focused on the profile of investors as well as the effect of sociodemo-
graphic variables (such as age, education level, gender, income, and place of residence)
and attitudinal variables on investment decisions (such as personal environmental values,
climate concerns, acceptance of renewables, previous investment experience, and attitudes
towards risky investments) [6,8,10,12–19]. It can be observed that there has been no ex-
amination of citizen satisfaction with the states’ actions to facilitate citizen investments
in renewable energy despite it being reasonable that satisfied citizens are more likely to
proceed to investments [20–22].

From a broader perspective, satisfaction with a product or service is regarded as a
baseline standard of performance as well as a potential criterion of excellence for every type
of organization [23]. Performing studies to measure and analyze satisfaction can detect
critical areas of underperformance and overperformance along with the existing strengths
and weaknesses meaning that it offers a precise picture of the main policy areas that need
to be addressed as well as if changes in resource allocation are required. For this reason, the
application of satisfaction analysis on renewable energy investments can become a valuable
decision-making tool for actors engaged in RES investments such as policymakers, project
developers, and banks as it can simply show whether the implemented policies in relation
to RES investments are correct and what needs to be improved.

Another important benefit of addressing citizen satisfaction, however, is that it can
alleviate the rough edges of citizen mistrust in policymaking and government decisions.
That is, if used as a policy tool, citizen satisfaction is capable of building trust between gov-
ernments and citizens [24–26]. Trust is, in turn, the key to citizen willingness to comply with
government policy, and it may also increase citizen tolerance of measures that could appear,
at least to some extent, disturbing or disruptive [25]. In the context of RES investments, a
foundation of trust between citizens and governments may underlie citizen acceptance of
the particularly aggressive RES development plan that is anticipated to occur in Greece in
order to achieve the lofty targets of RES penetration [27]. In this respect, the absence of a
trustful relationship with citizens can be detrimental not only to RES investments, but also
to policy efforts for shaping the legal and regulatory framework in compliance with EU
energy legislation.

Turning the attention back to satisfaction with RES investments, a satisfaction analysis
can show what needs to be improved in order to correspond to citizens’ expectations
and needs. If, however, possible weaknesses remain unaddressed, citizens’ satisfaction
will further decrease and a valuable opportunity to increase the capacity of renewable
energy will be lost. In addition, such weaknesses do not help build a long-term trusting
relationship between citizens and the government. In order to address this problem, this
study is aimed at citizen satisfaction with the state’s actions in relation to RES investments,
and at detecting the weak points of the current investment situation. The methodology
applied to perform this study could be particularly useful to researchers interested in
examining whether existing investment environments correspond to potential investors’
expectations and needs. Furthermore, this study proposes a method to test and evaluate
citizen satisfaction based on eight criteria that affect satisfaction with renewable energy
investments and, building on this study, provides other researchers the opportunity to
examine the impact of other criteria on satisfaction.
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The remaining part of this paper is structured as follows: The second section provides
a brief overview of the policy framework for investments in renewable energy in the study
area and discusses the factors affecting citizen decision to invest in renewables. Then, the
third section describes in detail the methods followed to perform the study and, afterwards,
in the sixth section, the results are discussed. In the last section, conclusions are drawn, and
study limitations are stated.

2. Background
2.1. Policy Framework for Investments in Renewable Energy

Greece presents a unique case study because, on the one hand, it deals with a chal-
lenging twofold electricity system while, on the other hand, it possesses an impressive
potential for renewable energy development [22,28,29]. The country’s twofold electricity
system consists of the interconnected mainland system and the non-interconnected island
systems. Unlike islands near the mainland, which are connected to the mainland electricity
grid network, islands away from the mainland must meet their energy needs through
their own power systems, which combust considerable amounts of expensive imported
fossil fuels [29,30]. Simultaneously, the country has notable potential for renewable energy
production thanks to its climatic conditions, which, inter alia, involve 3000 h of annual
sunshine and strong winds [22].

For many years, electricity production was dominated by lignite which has been used
strategically to avoid expensive fuel imports [28,29]. In the underground of the country,
there are still abundant reserves that suffice to produce electricity for, at least, the next
four decades [31]. Apart from being a reliable energy source for many decades, lignite
exploitation has also delivered prominent advantages, including energy security and local
employment. Nevertheless, in line with the EUs air pollution reduction targets and, in
order to comply with the Integrated Emission Directive 2010/75/EU, the country has been
implementing a large-scale decommissioning plan, which aims at the total phase-out of
lignite. During the period between 2010 and 2016, as much as 913 MW of lignite capacity
were decommissioned [31]. The initial deadline for the full decommissioning was the year
2025, while the gap in electricity production is mainly covered by natural gas which serves
as a transition fuel. This, however, resulted in a sharp increase in natural gas imports and,
in order to hold back the growing dependence on natural gas, an extension for the lignite
phase-out has been decided. The new deadline for lignite phase-out has been extended
to the year 2028 despite the fact that, in January of 2022, the share of lignite-fueled energy
technologies dropped to the historical level of 12% [32].

In relation to the country’s energy mix, it is worthwhile to note that towards the end of
2021 electricity from fossil fuels corresponded to 58.5%, whereas electricity from renewables
was as high as 41.5%. More analytically, natural gas accounted for 34.37%, wind energy for
18.77%, lignite for 12.37%, oil for 10.51%, hydropower for 10.44%, solar energy for 9.26%,
and other renewable types (such as biomass) for 0.32% [32]. One can easily observe that
electricity production remains greatly reliant on imported fossil fuels and this stands in
contrast to other EU countries where fossil fuel reliance follows a decreasing trend [32].

Despite the dominance of fossil fuels, Greece has made great strides in the deployment
of renewables in just a few years’ time and further increases in the use of renewables could
be achieved since the country offers excellent conditions for developing renewable energy
sources due to its geographic position [22]. Policies, laws, and regulations promoting
renewable energies have been critical in increasing the share of renewables in the energy
mix. As an EU member, Greece develops policies in compliance with the European Union’s
Energy and Climate Framework which sets lofty goals for renewables, energy efficiency,
and decreases in greenhouse gas emission rates. The national policy concerning the energy
sector brings into focus these areas and also aims to transform the energy market in order
to enhance competition, mitigate the alarming issue of energy poverty, and decarbonize
the economy [30,32].
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As in other European countries, the Greek state had quite early acknowledged that
mechanisms supporting the use and diffusion of renewables could positively affect the
overall adoption of renewables [33]. The country has extensively implemented various feed-
in-tariff (FiT) schemes for many years through the legal establishment of a series of FiT laws.
The FiT mechanism has been the sole support scheme beside capital grants provided from
national investment laws, as well as from the EUs structural and investment funds [34,35].
From 2006 to 2015, Greece facilitated renewable energy development through a FiT program,
which supported the deployment of renewables [30]. In particular, Law 3468/2006, which
was later amended by Law 3851/2010, promoted the installation of residential photovoltaics
(PV) and set fixed prices for producers. The response of households to the FiT was such
that the country was forced to suspend the licensing of new PV applications from 2012 to
2014 because the set target of 2200 MW had been overachieved. The FiT was, however,
later considerably revised by Law 4254/2014, which, inter alia, retroactively estimated
downward FiT compensation prices for existing photovoltaics, small hydropower plants,
wind, and co-generation installations included in the signed power purchase agreements.
This decrease in fixed prices provoked negative reactions among adopters and, due to
lower compensation prices, the installation of PV decreased notably.

The legal framework in place for the licensing of renewable installations is a major
investment aspect and may be affecting potential investors. It is important to note that, in
earlier years, the licensing process in Greece was highly complex and time consuming, and
often discouraged potential investors [34,35]. The relevant legislation was later revised,
and licensing procedures became somewhat simpler; at present, investments in small-scale
renewable systems follow much simpler and quicker procedures than investments in large-
scale systems. Through FiT programs, citizens can invest in photovoltaics with a capacity
less than 10 kW, which are connected to the low-voltage distribution network. The process
that citizens must comply with is the following: First, they must submit to a local office
of Public Power Corporation (PPC) (ex-monopolist electricity producer and supplier) a
series of documents including a connection application, a formal declaration stating that
the criteria are met, the details of the installation, as well as the technical data of the panels
and the converter of their system (Greek Government Gazette B’ 1079/2009 established
under Law 3468/2006, Article 14, and later revised by Law 3734/2009 Article 27A). Once
submitted, the PPC makes a connection offer with the expenditure for the connection works,
and then applicants, if they accept the offer, must obtain an “Approval of the execution
of small-scale works” from the Urban Planning Service. Next, the PPC (also acting as
grid manager) and the applicant sign a connection contract. Finally, an application for the
activation of the connection must be submitted to the local service of the PPC, and along
with this application the applicant submits a copy of the contract, a formal declaration of
an engineer with the necessary supporting documents, and a personal formal declaration
stating that during the entire operation of their system all regulations stated by the engineer
will not be modified or change in any way [36].

In contrast to the licensing process for small-scale installations described above, ap-
plications for larger scale systems (up to 500 kW) follow a quite different procedure.
Applicants must first obtain an electricity production license from the Regulatory Agency
of Energy as well as a statement regarding the provision of the connection of the power
plant to the network from the Public Power Corporation. In addition, applicants need to
have an approval of environmental conditions or exclusion of the approval (under certain
conditions). Moreover, if the installation of the RES plant is to be installed in, or close to,
a forest or forestland, applicants need permission from regional authorities for acquiring
the right to use the land. Along with the installation license, applicants need to acquire a
construction license and also sign a contract with the PPC concerning the connection of
their plant to the system or network, as well as an electricity sales contract with the system
operator of the electricity transmission system. Finally, a trial period and issuance of opera-
tion license are required from the competent regional services [36]. It can be observed that
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the licensing processes for small- and large-scale renewable systems have major differences
with the latter being much more extensive.

2.2. Factors Affecting Citizen Investment in Renewable Energy

The public sector cannot alone provide the necessary financial resources for energy
transition; thus, private financing is necessary to achieve a higher production of renewable
energy [6,37]. In some countries, citizens have been providers of significant capital for
RES projects [15]. As an example, citizens in Germany own about half of renewable energy
production and have driven the country’s energy transition through their participation in
feed-in-tariff schemes [9]. From a policy point of view, citizens may play a key role in raising a
considerable part of the required financial resources for the deployment of renewables [9,15].

Citizens, however, are very different from professional investors and their decision-
making around RES investments requires dedicated research efforts. So far, most of the
literature on the subject tends to analyze the decision-making of other investor groups such
as incumbent firms [9]. Over the last years, however, there has been a substantial effort to
identify what affects citizens’ investment decision. From a broader perspective, proceeding
into any investment is a highly involved decision, which people normally undertake only once
during their lives, as every investment results from rationally-calculated decision-making [14].

Although it was initially considered that citizens use simpler decision rules in decision-
making (i.e., mostly calculation of payback periods), it rather seems that citizens’ decision
to invest is much more complex and influenced by a multitude of factors which involve
both financial and non-financial variables. In terms of financial factors, citizens take into
consideration available support schemes, return on investment, the cost and certainty of the
investment, previous experience in investments, financial knowledge, and attitude to risky
investments [5–10,38]. During the past two decades, citizen investments increased due to
the implementation of numerous support schemes, such as feed-in-tariffs, tax exemptions,
and tax decreases [39]. Such support schemes exerted a discernibly positive influence on
the decision-making process of citizens and drove investments. Indicatively, Vasseur and
Kemp [40] found that the provision of incentives was able to induce individuals to adopt
photovoltaic systems. In the context of housing retrofit, the analysis of Dolores et al. [41]
showed that retrofitting projects with photovoltaic systems are economically viable only if
government financial support is available. As years passed, however, the cost of renewable
energy production fell notably leading many EU countries to cut back on financial incentives
because they proved to be economically unviable [17,39].

Simultaneously, there is considerable research pointing to the effect of perceived
barriers on investment decisions. Specifically, findings from relevant studies converge that,
for citizens, one of the most prominent aspects of renewable energy investments is the cost
which acts as barrier per se [12,16,19]. Indicatively, in the study of Vasseur and Kemp [40],
a remarkably high share of respondents (by 58.3%) regarded the investment cost as the
most important hindrance to investing in renewables, and 47.8% perceived that the cost
must decrease significantly for them to invest while as many as 31.3% would invest only
under an attractive subsidy scheme. Likewise, respondents in the study of Broughel and
Hampl [19] ranked the lack of financial means as the most important barrier to participation
in community projects. The strong effect of cost may explain why individuals with greater
financial resources are more willing to invest in renewables [12] and also points to the
negative impact of insufficient savings and lack of loan access on investment decisions [38].
Other barriers to investments involve the fear of low energy production and not gaining
the anticipated efficiency [16,40].

Moreover, the stability of the regulatory and policy framework is influential in the
decision to invest in RES and, if favorable, it can act as a strong driver [38]. In other words,
the steady application of RES policies and the consistent existence of institutions provide a
sense of ‘safety’ which positively affects investment decisions. It has also been observed
that the effectiveness of policies, as well as the existence of policies supporting renewable in-
vestments, can attract investment in specific renewable types [42]. Simultaneously, citizens
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would prefer governments to establish measures aimed at making renewable investments
more feasible, such as providing tax benefits, and also take steps towards developing a
‘cleaner’ energy vision with the establishment of objectives [40].

Despite the strong effect of policy and financial factors on citizen investment decisions,
citizen decision-making is not only driven by financial or policy factors, but instead extends
beyond profit maximization. There is a considerable volume of literature showing that so-
ciodemographic and attitudinal variables influence renewable energy investments. Specifi-
cally, investment decisions are affected by individuals’ age, gender, education level, place of
residence, and personal attitudes towards the environment and renewables [6,8,10,12–19].
In addition to, financial or investment knowledge and experience, the location of the project,
and the acceptance of such projects [10].

Regarding the discussion of factors affecting citizen RES investments, it can be ob-
served that satisfaction over RES investments has not been examined. Although satisfaction
being is consistently measured in the setting of other types of investments (such as real
estate investments), there is scarce empirical research on satisfaction with investments
in renewable energy sources, despite satisfaction being identified as a significant compo-
nent in investment decisions [21]. Hence, an understudied but promising angle both for
understanding and promoting RES investments may be citizen satisfaction. If improved,
satisfaction with the investment environment may contribute to unlocking the potential of
citizen investment in renewable energy in addition to establishing a relationship of trust
between citizens and governments.

3. Materials and Methods

Results presented in this paper comprise part of a nationwide study that was con-
ducted in the year 2021, in Greece, that focused on renewable energy investments. The
population under study were all Greek citizens and the study area was defined as the entire
territory of Greece with a total population of 10,815,197, according to the national census of
2011 [43]. Greece has a remarkable renewable energy potential and could become a major
renewable energy producer. Based on the estimations of various stations throughout the
country, Greece is advantageous in terms of its wind and solar energy potential and could
become a ‘RES-blessed’ country in the years to come [44].

For the purposes of this research, the structured questionnaire was the research in-
strument and, in order to decide on the content of the questionnaire items, the findings
from the relevant literature were reviewed, while the policy framework of investments in
renewable energy in Greece was considered. Specifically, the focus was placed on research
works examining investors’ and potential investors’ profile, preferences, as well as barriers
to implementing renewable energy investments [6,13,16–19,40,42,45].

In this research, the reliability of the questionnaire was tested through the performance
of a pilot study of 30 Greek citizens who belonged to different age groups, income and
occupation categories, and education levels. In compliance with Law 4521/2018 and,
in particular, with the provisions set forth in Article 23, the research obtained a permit
from the Research Ethics Committee of the Democritus University of Thrace (Decision
No. 3/09-12-2019).

3.1. Sampling Method and Sample Size Estimation

To achieve a representative sample, we followed the simple random sampling (SRS)
method. SRS requires a low level of knowledge about the target population in comparison
to other sampling methods. The size of the citizen sample was calculated by applying
the formula of simple random sampling [46]. Specifically, simple random sampling but
without replacement was employed. Thus, the factor of finite population correction may
be omitted because the size of the sample (n) is relatively modest compared to population
size (N) [47].

n =
t2 · p · (1− p)

e2 =
1.962 · 0.50 · (1− 0.50)

0.0252
∼= 1536
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In the above formula, t represents the value of the Student’s t-distribution with
(1 − α) = 95.0%, n − 1 degrees of freedom, and e represents the level of precision (i.e., the
margin of error). Since the size of pre-sampling is quite high (more than fifty), the value of
t is obtained from standard normal distribution tables and, practically, for a probability of
95% the value is 1.96 [47,48]. Moreover, p-bar represents the calculation of proportion and
e represents the highest accepted difference between the unknown population mean and
the sample mean. Hence, we may accept that e equals to 0.025, that is 2.5%.

To calculate the size of the citizen sample, it was essential to conduct pre-sampling
with a sample of fifty subjects and, for each variable, the actual proportion of the population
was calculated. It should be noted that the use of questionnaires does not estimate only
one variable but a considerable number of variables. Therefore, the sample size for every
variable was estimated and the variable ‘Gender’ yielded the greatest sample size. In cases
where estimated sample sizes are similar and can be afforded, the highest sample size is
chosen. In such a way, the variable with the greatest variability is calculated accurately,
while the other variables are calculated more accurately than was intended [48].

3.2. Data Analysis

The analysis was performed with the Statistical Package for the Social Sciences (SPSS).
To analyze citizens’ satisfaction with the state’s actions to facilitate investments, however,
the questionnaire contained a multivariate question that was explicitly designed to be
analyzed with the MUlticriteria Satisfaction Analysis (MUSA) method which is used to
measure and analyze satisfaction. In this research, citizens were regarded as potential
investors because with the appropriate measures they could become actual investors. From
this perspective, analyzing citizen satisfaction is a strategic step towards achieving a greater
level of RES investment. Apart from the present research, the MUSA method has already
been applied in an impressively wide range of cases. For instance, it has been applied to
measure and analyze citizen satisfaction with citizen service centers, as well as satisfaction
in the tourism sector, banking sector, and the healthcare and pharmacy sectors [49–53].

Citizen satisfaction is a multicriteria evaluation problem in which citizens’ overall
satisfaction is dependent on a set of satisfaction criteria [21,54]. Satisfaction dimensions
examined in this study involve: (1) subsidies for investments in RES, (2) investment
incentives (such as tax exemptions), (3) investment climate (improved regulatory measures,
access to national credit), (4) stability of Greek energy policy, (5) policies and measures
for improving the competitiveness of renewables in the energy market, (6) measures
for reducing the monopoly of fossil fuels (such as the reduction of subsidies for fossil
fuels), (7) licensing process, and (8) the provided information on investments in renewable
energy. Citizens rated their satisfaction with the above using a five-point Likert scale (very
dissatisfied, dissatisfied, moderately satisfied, satisfied, very much satisfied).

The aim of this method is to aggregate individual judgments into a collective value
function, so that the global satisfaction is dependent on n criteria/variables, which represent
certain distinguishing dimensions of services or products. MUSA evaluates both global
and partial satisfaction functions Y∗ and X∗i , while subjects’ judgments are represented by
Y and Xi. It follows the principles of ordinal regression analysis under constraints and uses
linear programming techniques [54]. The equation of ordinal regression analysis takes the
following form:

Y∗ =
n

∑
i=1

biX∗i with
n

∑
i=1

bi (1)

where n represents the number of criteria and bi is the weight of the criterion i. Additionally,
the value functions (Y∗ and X∗i ) refer to the non-decreasing functions in the ordinal scales
Y and Xi that occur in the interval [0, 100] [54].

The citizens’ satisfaction evaluation problem may be considered a linear program (LP)
where our aim is to reduce, as much as possible, the errors under the following constraints:

(a) Ordinal regression Equation (1) applied to every respondent,
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(b) normalization constraints for Y∗ and X∗i .
(c) Monotonicity constraints are applied for Y∗ and X∗i .

Introducing a set of transformation variables, it is possible to remove the monotonic-
ity constraints and reduce the size of this optimization model. Transformation variables,
wik and zm, represent the consecutive stages of value functions Y∗ and X∗i . The final
LP becomes: 

[min]F =
M

∑
j=1

σ+
j + σ−j

subject to
n

∑
i=1

tij−1

∑
k=1

wik −
tj−1

∑
m=1

zm − σ+
j + σ−j = 0, ∀j

a−1

∑
m=1

zm = 100

n

∑
i=1

tij−1

∑
k=1

wik = 100

zm, wik, σ+
j , σ−j ≥ 0 ∀i, j, k, m

(2)

where M represents the number of citizens. Under the assumption that Y* and Xi* are
monotonic and are strictly increasing functions, it is possible to develop a generalized
MUSA model. This also enables us to prevent any possible unsteadiness, in which the
best solution of LP gives bi = 0, for certain criteria or y*m = y*m + 1, xi*k = xi*k+1. In the
following equation, a represents global satisfaction levels whereas ai represents satisfaction
levels for the ith criterion. Considering the hypothesis of strict preferences, the following
can be stated:{

y∗m < y∗m+1 ⇔ ym ≺ ym+1, for m = 1, 2, · · · , α− 1

x∗ki < x∗k+1
i ⇔ xk

i ≺ xk+1
i , for k = 1, 2, · · · , αi − 1 and i = 1, 2, · · · , n

(3)

where ≺ means ‘strictly less preferred’. Therefore, the preference conditions become
the following [54]:{

y∗m+1 − y∗m ≥ γ⇔ zm ≥ γ, for m = 1, 2, · · · , α− 1

x∗k+1
i − x∗ki ≥ γi ⇔ wik ≥ γi, for k = 1, 2, · · · , αi − 1 and i = 1, 2, · · · , n

(4)

The MUSA method yields useful results such as the value/satisfaction functions that
indicate the actual value in a normalized interval [0, 100] which citizens attribute to the
global or partial ordinal satisfaction scale’s level [54,55]. The shape of the functions shows
citizens’ degree of demanding; in other words, the level that citizens are demanding with
regard to the provided service/product. More analytically, the value function of neutral
citizens takes a linear shape, indicating the higher expressed satisfaction of citizens, and
infers that the biggest part of their expectations is met. The value function of demanding
citizens is convex, indicating they are dissatisfied unless they receive the highest possible
level of service quality. The value function of non-demanding citizens is concave, indicating
citizens expressed satisfaction despite that only a small portion of their expectations is met.

Criteria weights (bi) are also very important results of the MUSA method as they
indicate the relative importance of the examined satisfaction dimensions, assuming
∑n

i=1bi = 1 [54].
Moreover, this method yields normalized indices, which allows us to scrutinize the

satisfaction measurement problem. Perhaps, the most typical indices involve the average
satisfaction indices that indicate the mean value of the overall or marginal satisfaction
functions, S and Si, respectively. These can be regarded as the rudimental average
performance indices.
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The MUSA method also provides the estimation of demanding indices, which refer to
the quantitative measure for the concept of citizens’ demanding level.

The normalization of the average demanding indices occurs in the interval [−1, 1] and
the following cases apply:

• D = 1 or Di = 1: Citizens are highly demanding.
• D = 0 or Di = 0: Citizens are neutral in terms of how demanding they are.
• D = −1 or Di = −1: Citizens are slightly demanding.

Demanding indices may be used to analyze citizen behavior because they can show
how much improvement effort is required; that is, the greater the value of the demanding
index, the more the satisfaction level of citizens must be enhanced to correspond to citizens’
needs and expectations.

In addition, this method also estimates improvement indices. Simultaneously, the
output for improvement efforts is reliant on the significance of satisfaction dimensions as
well as the contribution they make to dissatisfaction. Moreover, the average improvement
indices point to the improvement margins for a certain criterion, while they are normalized
in the interval [0, 1] and are estimated according to this equation:

Ii = bi(1− Si) for i = 1, 2, . . . , n where

{
Ii = 1⇔ bi = 1 and Si = 0
Ii = 0⇔ bi = 0 or Si = 1

for i = 1, 2, . . . , n (5)

Through the combination of the above indices, the method develops two highly useful
diagrams; that is, action and improvement diagrams. Action diagrams are quite similar
to a SWOT analysis and schematically present the strengths, weaknesses, opportunities,
and threats of an organization. They can be described as a type of importance-performance
analysis. Action diagrams are simple but highly useful as they show the strong and
weak points of satisfaction, while pointing to the efforts that are necessary to improve
satisfaction [21,54]. In other words, they indicate those satisfaction dimensions that ought
to be enhanced.

Action diagrams are four-quadrant diagrams that are based on performance (described
as high/or low) and importance (described also as high/or low), and can be used to orga-
nize improvement actions. In the status quo quadrant, both performance and importance
are low. Criteria located in this quadrant do not call for any particular action for the simple
reason that they are not considered important by respondents. That being said, due to the
dynamic nature of these diagrams, criteria in this quadrant can also be viewed as potential
threats in the future [51].

In the leverage opportunity quadrant, both the performance and the importance are
high. As the name of this quadrant suggests, the criteria that are located here should be
leveraged as advantages against competition and the high performance of these criteria
should be maintained. The action opportunity quadrant presents high importance/low
performance. These criteria call for immediate attention and actions must focus on these
criteria in order to improve the performance of the organization. Finally, in the transfer
resources quadrant, performance is high, but importance is low, meaning that the orga-
nization utilizes resources to achieve high importance in criteria that, however, are not
significant. For this reason, resources allocated for criteria in this quadrant should be
transferred to the criteria in the action opportunity quadrant whose satisfaction dimensions
need to be improved.

Action diagrams can show the satisfaction dimensions that must be improved (Figure 1).
However, they cannot indicate the level or extent of improvement efforts [21]. The latter
task is achieved by the improvement diagrams, which are developed by combining the
average effectiveness and demanding indices. Therefore, improvement diagrams can be
used to rank improvement priorities [56].
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Figure 1. Action diagram (source: Grigoroudis and Siskos [21]).

As Figure 2 shows, improvement diagrams are also four-quadrant diagrams and
are based on the effectiveness (described as high/or low) and the level that citizens are
demanding (described as high/or low). This diagram helps us prioritize improvement
priorities, as described in Figure 2.
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4. Results
4.1. Sociodemographic Characteristics of the Citizen Sample

Socio-demographic variables collected in the present study include gender, age, occu-
pation, education level, family status, number of children, place of residence, and annual
income. In Table 1, it can be observed that women outnumbered (51.6%) their male coun-
terparts by 3.2 percentage units. In terms of age, the most represented age group was 41 to
50 years old (27.9%). Moreover, significant yet lower shares of respondents belonged to the
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age groups of 31–40 (22.1%), 18–30 (21.9%), and 51–60 (18.3%). As few as 9.8% were older
than 60 years.

Table 1. Sociodemographic characteristics of the sample.

Variables Sample (%)

Gender
Male 48.4

Female 51.6

Age

18–30 21.9
31–40 22.1
41–50 27.9
51–60 18.3
>60 9.8

Occupation

Public employee 19.9
Private employee 21.2

Freelancer 12.0
Entrepreneur 4.3
Household 6.0

Crop farmer 5.8
Livestock farmer 1.8

Retired 15.8
Unemployed 13.2

Education level

Primary school 17.6
Lower secondary school 7.3

Technical school 2.8
Vocational training school 7.4
Upper secondary school 20.8
Vocational education and

training (VET) 10.3

University 22.3
Master’s degree 10.0
Doctoral degree 1.6

Family status Unmarried 36.9
Married 51.0
Divorced 4.9
Widowed 7.2

Number of children

0 5.7
1 14.1
2 28.3
3 10.9
4 3.5
5 0.6
6 0.1
7 0.1
8 0.1

Place of residence
Urban area 64.1
Rural area 35.9

Income

<5000 Euros 11.0
5001–10,000 Euros 20.1

10,001–20,000 Euros 28.5
20,001–30,000 Euros 7.8

>30,000 Euros 3.8
Prefer not to disclose 28.8

Concerning occupation, the shares of respondents employed in the private (21.2%)
and public (19.9%) sectors were higher compared to other occupations in the sample. In
terms of education level, the highest shares of respondents were recorded for university
graduates (22.3%) and upper secondary school graduates (20.8%), followed by primary
school graduates (17.6%). As for family status, more than half the respondents reported
being married (51%) and a substantial share reported having two children (28.3%); while
considerable shares reported having one child (14.1%) and three children (10.9%). The sec-
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tion of questions collecting the socio-demographic variables of the sample was completed
with respondents’ place of residence and income. The majority of respondents lived in
urban areas (64.1%). Finally, 28.5% of respondents reported yearly earnings between 10,001
and 20,000 Euros, and 20.1% reported earning between 5001 and 10,000 Euros per year;
whereas only 3.8% earned more than 30,000 Euros per year (Table 1).

4.2. Citizens’ Satisfaction with Renewable Energy Investments

The questionnaire included a multivariate question that examined citizens’ satisfaction
with the state in terms of its actions (criteria) to facilitate investments in renewable energy.
Descriptive statistics showed that citizens expressed low levels of satisfaction with the
examined actions. In particular, citizens were dissatisfied with the stability of the Greek en-
ergy policy (64.4%), the licensing process (62.9%), the measures for reducing the monopoly
of fossil fuels (61.7%), and the policies and measures for improving the competitiveness of
renewables in the energy market (61.2%) (Table 2).

Table 2. Percentage units of respondents’ satisfaction with the state’s actions to facilitate RES investments.

Very
Dissatisfied Dissatisfied Moderate

Satisfaction Satisfied Very
Satisfied

Subsidies for investments in RES 22.3 32.7 36.1 7.5 1.4
Investment incentives (such as

tax exemptions) 25.1 33.5 31.6 8.7 1.2

Investment climate (improved regulatory
measures, access to national credit) 24.3 34.9 31.0 8.6 1.2

Stability of Greek energy policy 30.5 33.9 26.2 8.1 1.3
Policies and measures for improving the

competitiveness of renewables in the
energy market

26.0 35.2 29.8 7.3 1.7

Measures for reducing the monopoly of
fossil fuels (such as the reduction of

subsidies for fossil fuels)
27.5 34.2 29.0 7.9 1.4

Licensing process 27.1 35.8 28.5 7.5 1.2
The provided information on

investments in renewable energy 27.2 32.8 32.2 7.1 0.7

Then, the MUSA method was performed to further scrutinize citizens’ satisfaction with
the state. The estimated value functions are among the most significant results of the MUSA,
because they indicate the real value (in a normalized interval [0, 100]), which individuals
(in this case citizens) ascribe to every level of the global or partial ordinal satisfaction scale.
In addition, the shape of the functions shows the degree by which citizens are characterized
as demanding. In relation to the examined dimensions, in Figure 3, it can be observed that
moving from the lowest level of satisfaction to the next, the value does not increase sharply
until the fourth level (‘satisfied’) where an increase is observed. The average index of
demanding is 0.280 and, due to the sign of this value, it can be considered that citizens are
slightly demanding. This outcome implies that the Greek state could keep citizens satisfied
by minimally improving the level of service quality regarding the eight examined criteria.

Regarding the contribution of the eight examined criteria to citizens’ overall satisfac-
tion (Table 3), the analysis showed that, apart from one criterion, most criteria contribute
equally to citizen satisfaction. Specifically, most criteria weights were around 10–14%,
whereas the licensing process had the highest weight (weight 19.6%) indicating that this
criterion contributes mostly to overall satisfaction. This finding suggests that the state
should pay attention to all criteria, and somewhat more to the licensing process, because
all criteria are important to citizens and determine their satisfaction with the state’s actions
for renewable energy investments.
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Figure 3. Global value function regarding citizens’ satisfaction with the state’s actions to facilitate
renewable energy investments.

Table 3. Criteria weights and average satisfaction indices in relation to citizens’ satisfaction with the
state’s action to facilitate renewable energy investments.

Criteria Weights (%) Average Satisfaction
Indices (%)

Subsidies for investments in RES 10.9 29.5
Investment incentives (such as tax exemptions) 12.2 25.4

Investment climate (improved regulatory
measures, access to national credit) 10.5 29.1

Stability of Greek energy policy 10.6 26.4
Policies and measures for improving the

competitiveness of renewables in the
energy market

12.0 25.1

Measures for reducing the monopoly of fossil fuels
(such as the reduction of subsidies for fossil fuels) 13.7 21.8

Licensing process 19.6 15.3
The provided information on investments in

renewable energy 10.6 27.5

Overall satisfaction 23.00

It is also important to describe the results of the average satisfaction indices (Table 3).
The average global satisfaction index stands at a fairly low level, around 30%, indicating
that overall citizens are not satisfied with the state in terms of the actions it undertook
to facilitate citizen investments in RES. The satisfaction indices for the examined criteria
indicate the level of partial satisfaction of citizens according to each of the examined
criterion. The lowest satisfaction index was recorded for the licensing process (15.3%). Low
satisfaction indices were also found for the measures for mitigating the monopoly of fossil
fuels (such as the reduction of subsidies for fossil fuels) (21.8%), the policies and measures
for improving the competitiveness of renewables in the energy market (25.1%), and the
incentives for investing in RES (such as tax exemptions) (25.4%). Citizens expressed slightly
higher satisfaction for subsidies for investments in renewable energy and the investment
climate (improved regulatory measures, access to national credit), as the satisfaction indices
for these criteria were estimated at 29.5% and 29.1%, respectively.

The MUSA method yielded two useful diagrams, the action and improvement dia-
grams (Figures 4 and 5, respectively). To develop the action diagram, criteria weights and
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average satisfaction indices were combined (Table 3) whereas, to develop the improvement
diagram, the average demanding and effectiveness indices were combined (Table 4).
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energy investments.
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Table 4. Average demanding and impact indices.

Criteria Demanding Average
Indices

Impacts Average
Indices

Subsidies for investments in RES 0.120 0.077
Investment incentives (such as

tax exemptions) 0.213 0.091

Investment climate (improved regulatory
measures, access to national credit) 0.088 0.075

Stability of Greek energy policy 0.093 0.078
Policies and measures for improving the

competitiveness of renewables in the
energy market

0.197 0.090

Measures for reducing the monopoly of
fossil fuels (such as the reduction of

subsidies for fossil fuels)
0.297 0.107

Licensing process 0.509 0.166
The provided information on

investments in renewable energy 0.097 0.077

Based on the action diagram (Figure 4) the following can be observed:

• Analyzing the area of action opportunity, the analysis brings to the surface the weak-
nesses regarding the Greek state’s actions to facilitate investments in renewable energy.
It can be observed that the licensing process along with the measures for mitigating the
monopoly of fossil fuels (such as the reduction of subsidies for fossil fuels) are the only
criteria that are located in the action opportunity quadrant (low performance/high
importance). This location indicates that it is necessary to pay immediate attention
to these particular criteria and improve them because they are critical to citizens’
satisfaction, while presenting the lowest satisfaction indices.

• Subsidies for investments in RES, the stability of energy policy, the provided infor-
mation on investments in renewable energy, and the investment climate are clearly
located in the transfer resources quadrant, which is characterized by high performance
and low importance. This result shows that the state pays attention to criteria that, in
comparison to other criteria, are less important for citizens’ satisfaction. Resources
that the state allocates to these criteria may be transferred to more important criteria
that have low satisfaction indices; that is, resources should be transferred and used for
the improvement of criteria that concern the licensing process along with the measures
for mitigating the monopoly of fossil fuels. It should also be noted that there are two
more criteria but are located too close to the intersection of axes and fall marginally
into this quadrant; these criteria involve investment incentives along with policies and
measures for improving the competitiveness of renewables in the energy market.

• It can be observed that there are no criteria in the leverage opportunity quadrant (high
performance/high importance) and in the status quo quadrant (low performance/low
importance). In relation to the leverage opportunity quadrant, the lack of criteria sug-
gests that there are no strategic advantages that the state could use in the competition
against renewable energy investments.

• Finally, a gap is generally observed. Citizens are highly dissatisfied with the most
important criteria and less dissatisfied with the less important criteria.

Based on the improvement diagram (Figure 5), it is possible to rank improvement
priorities. More specifically:

• The measures for mitigating the monopoly of fossil fuels (such as the reduction of
subsidies for fossil fuels) along with the licensing process appear in the second-priority
quadrant (high demanding/high effectiveness). This location indicates that citizens
are highly demanding in terms of these two criteria;thus, the state needs to exert
significant effort in order to increase satisfaction with these criteria.
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• The investment climate, the stability of the energy policy in Greece, the subsidies for
investments, and the provided information about investments in renewable energy are
located in the second-priority quadrant (low demanding/low effectiveness);thus, they
are of secondary importance. In other words, this location reveals a low demanding
index and small improvement margins; indicating, in essence, that with little effort,
the effectiveness is low.

• It should also be noted that there are two criteriafor which it is difficult to infer their
location. Specifically, the policies and measures for improving the competitiveness of
renewables in the energy market as well as the investment incentives are located very
close to the axis between the third- and the second-priority quadrants. However, it is
likely that the investment incentives criterion falls marginally within the third-priority
quadrant, which suggests that the priority for improving these criteria should be
ranked lower than the other criteria. In addition, this location means that these criteria
have small improvement margins and call for considerable effort.

5. Discussion

As with any type of product or service, satisfaction may be a significant parameter in
the establishment of an attractive investment environment for renewable energy investors.
At the same time, satisfaction analysis is a practical way to ascertain whether the policies
in place are efficient. Satisfaction analysis, however, not only identifies the policy areas
that require improvement to satisfy citizens, but may also be used strategically to serve
critical purposes [24–26] that stretch beyond the need to raise financial resources for RES
projects. That is, citizen satisfaction can help build and preserve a trustful relationship
between citizens and governments, while it may also enhance citizen willingness to accept
and even support RES development plans [24,25].

Nevertheless, the empirical literature on renewable energy investments have focused
on other areas with most research works having examined the profile of investors as
well as the influence of sociodemographic, attitudinal, social, and financial variables on
investment decisions [5–10,12–19,38,40]. However, respondents in this study exhibited
different levels of satisfaction with the examined investment attributes, suggesting that
satisfaction may also affect citizens’ investment decisions apart from the variables that
had been studied until today. Seen from this perspective, satisfaction may be the missing
component in understanding what drives citizens to invest, and it may be what turns
willingness-to-invest into actual investment.

The potential benefits of citizen satisfaction bring forward the need to pay attention
to those factors/criteria, which exert the strongest influence on satisfaction, but may be
neglected in current policymaking. To that end, results from this study have provided a
spherical and reliable feedback system explicitly for investments in renewable energy that
can be easily used by policymakers to understand the steps they should take to address
weaknesses [49,54]. Interestingly, citizens assigned great value to the licensing process,
policies mitigating the monopolies of fossil fuels, and improving the competitiveness of RES
in the energy market as well as the incentives provided for RES investments. Since these
factors are greatly important in satisfaction with RES investments, it is possible that they
affect investment decisions as well; thus, stronger policy responses to these factors may be
necessary. In relation to incentives, the provision of incentives or government bonuses for
housing retrofits have already been identified as positive factors in RES investors’ decision-
making [40,41]. Although incentives have been applied widely to attract investments, many
EU countries have decided to curtail them because they were economically unviable [17].
Nevertheless, our results suggest that incentives are important for citizen satisfaction and
could positively affect investment decisions.

In practical terms, the action diagram identified the areas of underperformance which
require immediate policy attention. The licensing process along with the measures for miti-
gating the monopoly of fossil fuels were the only criteria located in the action opportunity
quadrant meaning that they are critical to citizens’ satisfaction and require immediate im-
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provement. A possible explanation for the low satisfaction with the licensing process is that
citizens may regard it as time consuming and complicated although it has been simplified
considerably over the last years [34]. Moreover, the high importance that citizens attached
to the establishment of policies for mitigating the monopoly of fossil fuels is consistent
with the findings of Masini and Menichetti [42] who observed that the existence of poli-
cies supporting renewable investments can drive citizen investment in certain renewable
types. Hence, citizens in different countries seem to be affected by the wider policy context
surrounding RES investments. It is also worth noting that the absence of criteria in the
leverage opportunity quadrant of the action diagram suggests that there is a lack of strategic
advantages that could be used in the competition against renewable energy investments.
It is, therefore, possible that there may be challenges in strengthening the competitive
advantage of RES investments over the competition with other types of investment.

Another result that should be discussed concerns the criteria located in the transfer
resources quadrant of the action diagram. In this quadrant, the criteria, which have low
weight and only have a slight effect on satisfaction, included, inter alia, subsidies and
information provision. A strategic action for the state would thus be to transfer resources
from these criteria and allocate them to the criteria that require immediate attention such as
the licensing process and measures for mitigating the monopoly of fossil fuels. In addition,
the demanding level of citizens, which indicates the difficulty in fulfilling their expectations,
may be used as a segmentation criterion along with other criteria (such as demographic and
psychographic variables) to group potential investors or provide a more insightful investor
profile analysis. In this analysis, citizens were identified as slightly demanding meaning
that they can be satisfied, even if only a small portion of their expectation is fulfilled. Hence,
the Greek state needs to exert minimal effort to increase citizen satisfaction and correspond
to their expectations.

Finally, certain limitations and directions for future studies should be stated. Regarding
limitations, respondents in this study were not investors, but citizens who have not invested
in renewables. Citizens were thus treated as ‘potential investors’ although not all of them
were necessarily interested in investing. The rationale was that, with the right policies and
changes in the existing policy framework, citizens may invest in renewable energy and, in
this way, finance the transition to a renewable-based energy system. Another limitation was
that this study was conducted before the energy crisis due to the conflict in Ukraine and,
consequently, it is possible that citizens’ attitudes towards RES investments may have been
affected due to the subsequent fluctuations in energy prices. In terms of future research,
the value functions obtained by the MUSA method are, in essence, utility functions and
can be used to investigate the degree by which citizens perceive RES investments as risky
investments. Moreover, in order to form a comprehensive picture of satisfaction over RES
investments, similar studies could be performed on other RES investor groups, such as
firms and municipalities.

6. Conclusions

The analysis in this paper has addressed citizen satisfaction with RES investments for
the first time and provided relevant knowledge for improving the investment environment.
Satisfaction can be a critical tool in policy decision-making since measuring and analyzing
satisfaction with investments can identify whether implemented policies are correct and
what needs to be improved to correspond to citizens’ needs and expectations. In other
words, insights into satisfaction can inform policy decisions in ways that fulfill citizens’
investment expectations, while such decisions in the long run may enhance the investment
environment and perhaps build trustful relationships between citizens and governments
which, in turn, may enhance citizen acceptance of RES development plans. The results
illustrate that citizens are generally not satisfied with the state’s actions regarding RE
investments; thus, highlighting the need for improving those aspects that mostly affect
satisfaction actions. Dissatisfaction was recorded for various aspects but, most importantly,
for the bureaucratic and time-consuming licensing process that citizens must carry out to
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complete their investment. These results suggest that the current licensing process needs
to be simplified perhaps through establishing simpler and quicker procedures, such as
one-stop-shop systems. In addition, citizens were dissatisfied with the adequacy of policies
aiming at mitigating the monopolies of fossil fuels and improving the competitiveness of
renewables in the energy market as well as the adequacy of incentives for renewable in-
vestments. These should be treated as areas of under-performance that also require careful
policy responses. A strategic action based on our results would be to transfer resources from
less important investment aspects to those that were shown to be more important for citizen
satisfaction. To conclude, satisfaction seems to be a promising angle for renewable energy
investments and may be used along other variables (such as sociodemographic and psy-
chographic attributes) in the analysis of investor profiles as a means to attract investments
as well as a policy tool to build trustful relationships between citizens and governments.
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